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PREFACE. 

To the Jle111bers of tlic A~sociatio11 of Ontario Land S11r;•nors: 

The Proceedings of the Association at its Seventh Annual 
Meeting are herewith presented. 

Appended will be found the By-Laws of the Association and 
the papers used at the session of the Board of Examiners in Feb
ruary last. 

Your consideration of the advertisements appearing 111 our 
columns is requested. 

Respectfully submitted on behalf of the Council, 

A. J. VAN NOSTRAND, 

Secretan. 
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6 ASSOCIATION OF ONTARIO LAND SUR\'EYORS, 

COMMITTEES, 1899-1900. 

STANDING. 

LAND SuRVEYING.-H. H. Gibson (Chairman), E. Bazett, \Vm. 
Galbraith, M. Gaviller, C. J. Murphy, A. Niven, T. B. Speight, 
] . F. Wh.itson. 

DRAiNAGE.-W. F. Van Buskirk (Chairman), A. S. Code, John Davis 
W. B. Ford, E. Gardiner, J. L. Morris, Jno. Roger, Geo. Ross, 
Geo. Smith. · 

ENGINEERING.-H. K. Wicksteed (Chairman), M. J. Butler, A. \\'. 
Campbell, Willis Chipman, W. M. Davis, J. D. Evans, T. Harry 
Jones, J. L. Morris. 

ENTERTAINMENT.-A. P. Walker (Chairman), H. J. Browne, H. L. 
Esten, P. S. Gibson, G. B. Kirkpatrick, Y. Sankey. T. B. 
Speight. 

PuBLICATION,-K. Gamble (Chairman), H. J. Browne, F. L. Foster, 
G. W. McFarlen, W. A. McLean, J. F. Whitson. 

ToPOGRAPHICAL SuRVEY.-Otto J. Klotz (Chairman), Geo: B. Abrey, 
C. A. Bigger, G. L. Brown, M. J. Butler, \Villis Chipman, J no. 
Galbraith, J. E. Schwitzer. 

SPECIAL. 

REPOSITORY AND B10GRAPHY.-Willis Chip~an (Chairman), H. J. 
Bowman, H. L. Esten, M. C. Schofield, C. Unwin, E. T. 
Wilkie, H. 0. Wood, 

ExPLORATION.-M. Gaviller (Chairman), Lewis Bolton, \Y. A. 
Browne, T. R. Deacon, J as. Dickson, E. Stewart, J. \V. Tyrrel, 
C.H. Wallace. 



PROGRAMME OF THE 

Association of Ontario Land Surveyors 
(INCORPORATED,) 

AT ITS SEVENTH ANNUAL MEETING HELD IN TORONTO, 
28th FEBRUARY, rst AND 2nd MARCH 1899. 

PROGRAMME. 

Tuesday, 28th February-Morning at w o'clock. 
AT THE REPOSITORY, PARLIAMENT BUILDINGS. 

Meeting of Council. 
Meeting of Standing and Special Committees. 

Afternoon at 2 o'clock. 
Reading of minutes of previous meeting. 
Reading of correspondence. 
Report of Council of Manae-ement (including reports of Board of Examiners and 

Secretary-Treasurer.) Villiers Sankey, Chairman, Toronto. 
President's Address. 
Report of Committee on Publication. Killaly Gamble, Chairman, Toronto. 
Report of Committee on Repository and Biography. H. L. Esten, Chairman, 

Toronto. 
Report of Committee on Polar Research. J. W. Tyrrell, Chairman, Hamilton. 
Paper--"Permanent Way." W. E. McMullen, St. John, N.B. 
Paper-" Progress of Gold Mining in the Central Belt of the Rainy River District.' 

--H. W. Selby, Dinorwic. 
Paper-'' Surveying in the Mining Lands of Ontario." F_. L. Foster, Mine Centre. 
Paper-'' Dominion Lands Surveys." C. F. Aylsworth, Jr., Madoc. 

Evening at 8 o'clock. 
Paper-" More Reminiscences of an Old Land Surveyor.'' C. Un win, Toronto. 
Report of Committee on Exploration. James Dickson, Chairman, Fenelon Falls. 
Paper-" Some Incidental Benefits from the Growth of Forests." Thomas South-

worth, Toronto. 
Paper-" Azimuths." L. B. Stewart, Toronto. 
Paper-'• Explorations." James Dickson, Fenelon Falls. 

Wednesday, 1st March-Morning at lO o'clock. 
Report of Committee on Engineering, with Question Drawer. Willis Chip

man, Chairman, Toronto. 
Paper-" Highway Culverts and Bridges." A. W Campbell, Toronto. 
Paper-" The Calculation of Strains in Bridge Trusses." James Warren, Walker-

ton. · 
Paper-" Railway Location Work." J. D. Evans, Trenton. 



ASSOCIATION OF ONTARIO LA:\'D SUR\.EYURS. 

Afternoon at 2 o'clock. 

Report of Co~mittee on Land Surveying, with Question Drawer. A. Niven, 

Chairman, Haliburton. 
Paper-" Our Professional Standing.'' B. J. Saunders, Fort William. 
Paper-" Survey of the Boundary Line Between Nipissing and Algoma Districts." 

A. Niven, Haliburton. 
Paper-" A Trip to the Yukon and Return." Lewis Bolton, Listowel. 
Paper-'' The Registry Act.'' P. S. Gibson, Willowdale. 
Paper-" Open Questions." H.J. Bowman, Berlin. 
Report of Committee on Topographical Survey." Otto J. Klotz, Chairman, Ottawa 

Evening at 8 o'clock. 
ANNUAL DINNER 

A. P Walker, Chairman of Committee on Entertainment. 

Thursday, 2nd March-Morning at 10 o'clock. 

Report of Committee on Drainage, with Question Drawer. George Ross, Chair-
man, Welland. 

Paper-" Drains of Field Tile." W. F. Van Buskirk, Stratford. 
A Suggested Amendment to the Ditches and Watercourses Act, George Smith, \Vood,·ille. 

Paper-" The Lake Wawanosh Drainage Scheme." John H. Jones, Sarnia. 
Paper-" The Payne River Drainage Scheme." T. H. Wiggins, Cornwall. 
Report of Committee on Entertainment. A. P. Walker, Chairman, Toronto. 
Report of Auditors A. W. Campbell and H. L. Easten, Toronto. 
Unfinished Discussions. 

Afternoon at 2 o'clock. 

Ratification of New By-Laws. 
Unfinished Business. 
New Businass. 

Nomination of Otficer.s (President, Vice-President, Two Members of Council 
Sec'y-Treasurer, and Auditors.) 

Appointment of Scrutineers. 
<\.djournment. 



Minutes of the SeveQth Annual Meeting 
OF THE 

ASSOCIATION OF 

ONTARIO LAND SURVEYORS 
Held at the Repository, Parliament Buildings, Toronto, on 

FEBRUARY 28th, MARCH 1st and 2nd, 1899. 

MORNING SESSION. 

Meeting of Council. 
Meeting of Standing and Special Committees. 

AFTERNOON SESSION. 

The seventh Annual Meeting opened at 2 o'clock p.m., the 
President, Mr. Peter S. Gibson, Willowdale, in the chair. 

The Minutes of the previous meeting, as printed in th.e " Pro
ceedings'' for 1898, were taken as read, and adopted on motion 
of the Secretary, seconded by Mr. Sewell. 

No correspondence. 

Mr. Sankey, Chairman of Council of Management, presented 
the Report of the Secretary-Treas1ttrer and Financial Statement. 
and moved that the Financial Statement be referred to the Audi
tors for report, seconded by Mr. H. J. Bowman, and carried. 

Captain Killaly Gamble read the Report of the Committee on 
Publication, and moved its adoption, seconded by Mr. J. W. Tyr-· 
rell. Carried. 

The President then read his address, which was received with 
applause. 

The report of Committee on Polar Research was read by the 
Chairman of the Committee, Mr. J. W. Tyrrell. 

On the motion of Mr. Tyrrell, seconded by Mr. Dickson, the, 
report of the Committee was adopted. 



,, O LAND SURVEYORS. 
ASSUCIATl()N UF UN IAlU IO 

M . • · tl e Central Belt of the 
P . '' Prog-ress of Gold 111mg 111 1 . <l 1 . 

. ape~. . . . ,. H W Selby, Dinorw1c, was rea . )) 
Ranu R. 11veQr DS1stncllt, Ab~ter .disc~ssion the paper was, on motion, 
1\1 r H c e . ewe . 
rec~ive·d and ordered to be published. . ., , :\Ir 

. I":) . '' Surveying in the ~lining· Lands C?f ( )ntano, b: ... • 
aper. cl 1 . tl \Titer 

I,· I Foster, 'Mine Centre, was rea >: 1e , . 
· ....,_ :\I· J \V Tyrrell 

It was moved by the Secretary, scc_on<led_ by , 1 .Pr~xe~clin s of 
,. That the paper be re~eivecl and pnntecl m the g 
the Association." Carried. . 

Mr. Dickson read the report of the Commit~ce on Expl~ratt_Ot~. 
an<l moved its adoption, seconded by Mr. J. \\•Tyrrell. arnec · 

At 5 o'clock p.m. an adjournment ,vas made till 8 o'clock p.m. 

EVENING SESSION. 

At 8 o'clock p.m. the meeting was called to unkr by the Vice
President, Mr. H. J. Bowman. 

A paper on "Explorations" was read by ~Ir. James Dickson. 
and was received with applause and adopted. 

Paper on .. Azimuths/' by Prof. L. H. Ste~vart, of Toronto. wa:-
read lw him. He illustrated his paper by a chagram on the board. 
In his· opening remarks he said: 

"A short time ago in looking over a back number of the Pro
ceedings of the Association, I read Capt. Deville's paper on this 
subject, 'The Determination of Time by Observation of Stars in the 
vertical of Polaris,' and I set to work to see if a method could 
not be derived for determining the azimuth also from the data. 
The formulae given by Capt. Deville in his paper, and on which 
the tables in the Manual of the Dominion Laud Survevs arc 
founded, give, first of all, an expression for the perpendicttlar let 
fall from the pole on the vertical circle, the transits across which 
arc observed. ~, nd then the hour angle is 1 .. 6n·n in krrns of that 
perpenclicular distance. I set out from a different point arnl finalh· 
worked out an expression, ancl on comparing· it with the furmula·e 
b·ive!1 in Capt. Devillc's paper, l founcl it \yas nearly equivalent 
to 111s two formulae. The reason of the difference is quite obvious 
on an examination of his formulae . 
. ''. Then I c~ntinue? the investigation and found also an express

s101; for the az11nutl1 111 terms of the same data. Thus in mv wan
c~enng·s th1:mg-h mathema_tical s~·mhols T ran across several expres
stcms that I thought possibly might he useful, hence this paper." 
~Jfrads paper). 



MINUTES. I I 

It ·was moved by Capt. Gamble, scc01Hktl by 'Mr. Van Nostrand. 
·• That Prof. Stewart's paper be rcccivecl and printecl in th~ Pro
ceeclings of the Association." Carried. 

The Report of the Committee on Repository arnl Biography 
,vas read by the Chairman of the Committee, Mr. H. L. Esten, 
Toronto, who moved its adoption, seconded hy Mr. H. cle Q. 
Sewell. 

The motjon to adopt was carried. 

Mr. C. Unwin's paper, entitletl "More Reminiscences of an 
old Land St1tvc,·or." was read hv 1\f r. H. L. Esten, and was received 
with applause. · ., 

At IO o'clock p.m. the meeting adjourned. 

MORNING SESSION. 

March 1st, 1899~ 

At IO o'clock a.m. the meeting was opened by the President. 
Mr. Peter 5. Gibson, in the chair. 

A paper was read on " Culverts and Bridges, .. by 'Mr. A. \V. 
Campbell, Toronto. Be prefaced his paper with the following 
remarks: 

" I find the question of the material which should bie used in the 
construction of Culverts and Bridges is a matter which is giving 
l\Tunicipal Councils and Engineers considerable worry and trouble 
at the present time, and for that reason I thought I would take 
up this subject for discussion this morning. · 

" When timber was plentiful in the country of course it was the 
most econonmical material for use in these structures, but at the 
present time that material has been pretty well stripped from the 
face of the older townships. and we nn1st look for some other 
material, something of a more durable character. For that reason 
T strongly recommend the use of iron and steel for superstructures 
and concrete and stone for foundations. 

"Also in large culverts with a span of from five feet up to twelve 
or fifteen feet, I would recommend, where possible, concrete arches, 
and, in the smaller sluices, concrete pipes." 

Mr. Campbell then read his paper, which was received with 
applause. 
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Mr. Tyrrell moved that the paper be received and adopted. He 

also said: " I consider this paper one of the most valuable we 

could have. We certainly, as engineers as well as surveyors, re

quire e(lucation in this line and there is a vast amount of up-to-<lat_e 

information contained in this paper, which will be much appreci

ated in our Report." 

Mr. Kirkpatrick, in seconding the motion said: "I think !\Ir. 

Campbell is deserving of the thanks of the Association, even if it 

is not the usual custom. If I were a working engineer I would 

hold tip both hands for a vote of thanks to him." 

A paper on "Railway Location \York." written by Mr. J. D. 
Evans, of Trenton, was presented by him to the meeting, and "\! r 
Kirkpatrick moved the paper be received and adopted, secomle, I 
by Mr. Lewis Bolton, and carried. 

AFTERNOON SESSI0-:\1". 

At 2 o'clock p.m. the meeting resumed, the President in the 
chair. 

A paper on " The Calcrulation of the Strains in Brido-e Trusses •· 

by James Warren, of Walkerton, was read by Mr .. J~ L. Morri~. 

It was moved by Mr. James Dickson, seconded by Mr. Lewi:,; 
Bolton, that the paper be received. 

A paper, entitled " Some Incidental Benefits from the Growth 

of Forests," writ!en by 'Mr. Thomas Southworth, of Toronto, was 
read by Mr. Whitson. 

I_t was moved by Mr. James Dickson, seconded bY }.fr. John 
Davis, that the paper be received. · 

, Mr. Lewis Bolto,~, of. Listowel, re~·d a paper on " :\ Trip to the 
f ttkon and Return, which was received with applause. 

. A paper on the " Survey of the Ronn<larv ·Line Retween Nipi ,_ 
smg and Algoma Districts/' hY ,\ Niven · Hali.bttrto11 si 
1 h · d · · · · , · , was rea< 
)Y 1m, an , on motion, adopted. 

M~. Sa;1key then prese!1ted th~ report of the Committee on the 
Ontario Bill of the Canadian Soc1et" of c1·vi·1 E · 

~ . ,ngmeers. 
In presenting the report Mr. San kry said: 
,, y . . 

ou may t emcmber that at thr last meetino- a c- • l 
t- .:-,pecia Com-



MINUTES. 

mittee was appointed to meet a Special Committee of the Engineers' 
Association in view of their proposed legislation for incorporation 
in the Province of Ontar"io. I would be very glad if every member 
present would state his own personal conviction in the matter, so 
that the Committee and the Council may see what the real feeling 
of our Association is with regard to this matter. 

'' Prior to the meeting of last year a deputation from the Cana
dian Society of Civil Engineers waited on our Council and asked if 
we would be prepared to appoint a Committee to meet them and 
discuss the matter of incorporation with them. The CoiUncil were of 
0pinio1i that the matter was of such importance that they did not 
feel it would be just for them to deal with it. But they assured the· 
engineers that a Committee would be appointed when the Associa
tion met. On the meeting of the Association a Committee was 
appointed, of which I was the chairman, and this is the report we 
brought in last year. (Reads report of last year, printed in the 
Proceedings of I 898.) 

'' No special negotiations between the two Associations have 
taken place since. A bill has been introduced into the House this 
year. It was presented by Mr. Russell and got its first reading on 
the 22nd February, 1899. 

" After the report of our Special Committee was presented last 
year, it was moved that Messrs. Kirkpatrick, Niven, and Sankey' 
be appointed a committee to look after the interests of our Associa
tion in any legislation that may be proposed by the Canadian 
Society of Civil Engineers, and I now beg to present the report of 
that Special Committee." 

Mr. Sankey then explained the provisions of the Engineers' Bill. 

•· In presenting this report I may add that it would appear to 
me advisable to take action as suggested by the Committee for this 
reason : they came to us last year and we neither broke off nego
tiations nor did we part with anything but good feeling. Our 
negotiations were carried on in a thorou&"hly business_like an<l 
amicable manner, and I would be sorry 1f the Ontario Land 
Surveyors should in any way set up a barrier against the engineers. 

In concluding his remarks, Mr. Sankey moved the adoption of 
the report of the Committee, seconded by Mr. Niven, an<l carried. 

At 6.20 o'clock p.m. the meeting adjourned until the following 
morning, as the annual dinner took the place of an evening session. 



ASSOCIAT!ON OF ONTARIO LAND SURVEYORS. 

MORNING SESSION. 

March 2nd, I 899. 

At rn o'clock a.m. the meeting was called to order by the Presi
dent, Mr. Gibson in- the chair. 

The report of the- Committee on Topographical ~urvcy, Otto 
J. Klotz, Chairman, Ottawa, was read by Mr. John,. Roger, who 
moved that the report he adopt eel, seconded hy 1\1 r. \ \ 1cksteed, and 
carried. 

The report of the Council of Management was read by ~Ir. 
Villiers Sankey. With the report he also presented the report of 
the Doard of Examiners and that of the Secretary-Treasurer. 

On motion of Mr. Sankey, seconded by 1lr. John Davis, the 
report was adopted by the meeting. 

~ Mr. Foster read a circular presented by the Canadian His

torical Association requesting .. dl who could to furnish that Associa

tion with specimens of old surveys, exhibits to shm\· the laying out 
of the various parts of the Province for settlement, and instruments 
used, maps, charts, plans, field notes, models of early mechanical 
and domestic machinery. Miss FitzGibbon, Secretary of .--\ssn
ciation. 

Report of Committee on Drainage, with Question Drawer. 
George Ross, Chairman, W clland, was read by the Chairman of the 
Committee, who moved its adoption, seconded lw ~ [ r. Bowman. 
Carried. · 

1 
Report of <;:ommittee. on Land . Surveying, with Question 

Drawer. A. Niven, Chairman, Hahburton. Mr. XiYen read 
the· report and moved its adoption. 

Mr. Niven t~en read last question in Question Drawer and 
moved t~e adoptmn of the report. Seconded by l\Ir. Lewis Bolton 
and earned. 

It was moved !>y Mr. Bowman, '' That the Council he instmctcd 
to ta~e such action a_s !nay_ appear to them best to uphold the 
standmg of O!lt,r Association, 111 matters connectc<I witl1· })la t· f 
t t 1 I . . ~ n mg o 
nom!men s, anc 1avmg particular reference to the -- . ,'-' · 

lfa.n11lton." - l ,lsl 111 

Before this motion was 1mt it w·ts <lecicl..--.<l to I . . tl fl 'M s ' - · · '-- l'.l\ l' 1e matte .. 
?Pebn ~m 1. r. ~- ankey came and that the matter he referred to 1 · · 
ne emg 111 close touch with the solicitor. 11111

' 

At I o'clock p.m. the meeting ad1·ourned tl) > - p.m. 



MINUTES. 15 

AFTERNOON SESSION. 

At 2 o'clock p.m. the meeting resumed, the President, Mr. Gib
son, in the chair. 

A paper on " The Payne River Drainage Scheme," by T. H. 
vV iggins, was read by him. 

It was moved by, Mr. Foster, seconded by Prof. Stewart, that 
it be received and adopted. Carried. 

Paper, '' Drains of Field Tile,'' by W. F. Van Buskirk, of Strat
ford, was then read by the writer, and received with applause. 

The report of the a1Uditors was presented by Mr. W. A. McLean, 
acting for Mr. Campbell. · 

It was moved by 'Mr. T. H. Jones, seconded by Mr. Foster, 
and carried, " That the report of the Auditors be received and 
adopted." 

Paper, " Open Questions,"' by Mr. H. J. Bowman, of Berlin, 
was presented by him. 

It was moved by Mr. Jones, seconded by Mr. Foster, and car
ried, '' That it be received and adopted." 

Discussion on the Bill to incorporate the Canadian Society of 
Civil Engineers in Ontario followed, and it was resolved that To 
the Committee for the consideration of the Canadian Society of 
Civil Engineers' Bill, composed of Messrs. Sankey, Kirkpatrick, 
and Niven, be added the names of Messrs. Wicksteed and J. S. 
Morris, and that the said Committee be continued in their duties.* 

It was moved by Mr. G. B. Kirkpatrick, seconded by Mr. James 
Dickson, and resolved, "That the Secretary be .instructed to 
address Joseph Kirk, C. Unwin, F. H. Lynch-Staunton, ancl 
M. C. Schofield, expressing regrets that they have been unable to 
be present at this meeting and conveying the good wishes of the 
members in attendance." Carried. 

It was moved by Mr. W. F. Van Buskirk, seconded by Mr. 
James Dickson, and resolved, "That owing to the lateness of the 
hour, the paper by Mr. John H. Jones, entitled, " Perche Drain 
Dredging Work," be taken as read and printed in the Proceedings. 

Photographs of machinery used in this work were presented for 
inspection. 

A paper on "Our Professional Standing,'' by Mr. B. J. Saun-

*The above Committee met the Legislation Committee of the Can. Soc. of C. E. and the 
changes indicated in the previous discussion of the bill were conceded by the latter andop position 
of our Association was withdrawn. Owing to other causes the bill when discussed before a com
mittee of the Legislature was held over for a future occasion. Secretary. 
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<lers, Fort William, was take!1 as read, on motion of Mr. F. L. 
Foster, seconded by Capt. K11laly Gamble. 

A paper by Mr. W. E. McMul!en, on "Permanent vVay," was 
taken as read on motion of Mr. \. Sankey, seconded by Capt. K. 
Gamble. 

On motion of Mr. Sankey, seconded by Ca~ta~n Gam1?le, it ~as 
resolved, " That the paper by Mr. George Smith, entitled, n A 
Suggested Amendment to the Ditches and Watercourses .\ct. he 
taken as read and printed in the Proceedings. 

The report of the Committee on 'Entertainment was, on motion 
of Mr. A. P. Walker, seconded by Mr. F. L. Foster, taken as read, 
and ordered to be printed in the Proceedings. • 

l\lr. Sankey-In the presenting of the report of the Council this 
morning and the amended By-laws I presume they are carried as 
amended and will be printed. Carried. 

Moved by Mr. Kirkpatrick, seconded by Mr. Niven, and 
resolved, '· That we have learned with regret of the removal by 
death since our last meeting of Messrs. Joseph DeGurse, Albert 
Fowlie, Thomas B. Gilliland, Thomas R. Hewson, Sherman l-.I. 
Malcolm, John H. Ogilvie, and James A. McMillan, and that the 
Secretary be requested to convey to the relatives of the above this 
expression of sympathy for them in their bereavement and to insert 
in the forthcoming annual report an obituarv notice of each." 
Carried. · 

_Moved by Mr. Whitson, seconded by Mr. Jones, '' That am· 
omissions or clerical errors in the records of this meetina now ii1 
the hands o_f the Secretary and the stenographer, be cor;ected b,· 
the _Committee on Publication before publishing the same_;, 
Carried. · 

NOI\U:(ATION OF ( )FFICERS: 

PRESIDENT. 

Mr. Dickson moyed that the Yicc_-Presiclent, Mr. H. J. Bow
man, be elected Pres1_dent for _the ensumg year. Seconded by l\lr. 
A. P. Walker. Carried nnammously. 

VICE-PRESIDENT. 

Mr. Morris moved Mr. F I Foster's 110m1'11at·. f \ .. p "d s · ·· ton or •ice 
res1

1 
ent. econded hy Mr. T. H. Wiggins, arnl carried unani~ 

mousy. · ~ 
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SECRETARY-TREASURER. 

Mr. T. H. Jones nominated Mr. A. J. Van Nostrand. Seconded 
by Mr. A. Niven, and carried unanimously. 

MEMBERS OF COUNCIL. 

Mr. Sankey nominated Mr. James Dickson. 
Mr. T. H. Jones nominated Mr. H. K. Wicksteed. 
Mr. J. L. Morris nominated Mr. W. F. Van Buskirk. 
Mr. A. P. Walker nominated Mr. A Niven. 
Mr. Wiggins nominated Mr. G. B. Kirkpatrick. 
Mr. Walker nominated Mr. Hutcheon. 
Mr. A. J. Van Nostrand nominated Mr. John Davis, Alton. 
Mr. Foster nominated Mr. A. P. Walker. 
Capt. K. Gamble nominated Mr. George Ross, of vVelland. 

AUDITORS. 

'Mr. Kirkpatrick moved, seconded by Mr. A. Niven, "That the 
present Auditors, Messrs. Campbell and H. L. Esten, be re-elected. 

SCRUTINEERS. 

The President appointed Messrs. Whitson and Gamble. 
The President declared the persons nonunated for the offices ot 

President, Vice-President, Secretary-Treasurer and Auditors, as 
above, to be elected by acclamation. 

It was moved by Mr. A. Niven, seconded by Mr. G. B. Kirk
patrick, and resolved, " That the sum of $200 be granted to the 
Secretary-Treasurer as a slight remuneration for his services dur
ing the year. 

It was moved by Mr. Van Buskirk, sec_onded by Mr. A. Niven, 
"That the Auditors auditing the accounts for 1898 receive the 
sum of $5 each for their services." Carried. 

Mr. T. Harry Jones moved ,. That the President leave the chair, 
and that the chair be taken by Capt. Van Buskirk, and that the 
thanks of the Association be tendered to our retiring President for 
the very able manner in which he has discharged the arduous duties 
of his office during the past year. No words will express our appre
ciation of his services. He is one of the oldest members of this 
Association, and one of the oldest practising surveyors in the Pro
vince, and he has at all times rendered us able aid. One good 
thing has taken place on our electing him to that position, and that 
is, we have him presiding at our annual dinner. Seconded by Mr. 
Niven and carried unanimously. 

Mr. Gibson expressed his pleasure at receiving this vote of 
thanks and his desire to serve the Association in every way in his 
power. 
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Mr. A. J. Van Nostrand, in moving that a vote of thanks be 
tendered to 'Major Sankey, the Chairman of the Counci~, for ~he 
able and efficient manner in which he had performed l11s duties, 
said: " I can speak personally in this matter as no one else can. 
because he and I alone know how often the Secretary goes down 
to the City Hall to bother him when he is in the midst of some 
Esplanade agreement or other important duties, and all the work 
he does; the details of which it would take some time to enumerate, 
he does for love of the Association and the good of the profession 
at large. I think we are all indebted to him for more than the 
majority of us know. 

'Mr. Niven seconded this motion, stating that he knew l\Ir. 
Sankey had rendered great assistance to the 'Association at all 
times. Carried unanimously. 

Mr. Sankey replied to the motion, stating that the performing 
of his ?uty to the ~ssociation gave him the greatest pleasure, and 
he desired to do l11s utmost to further the interests of the pro
fession. 

At 5.40 o'clock p.m. the meeting concluded by singing the 
National Anthem. 



MINUTES. 

MEMBERS IN ATTENDANCE AT TH
0

E SEVENTH 
ANNUAL MEETING. 

28TH FEBRUARY AND IST AND 2ND MARCH, 1899. 

W. Beatty. 
L. Bolton. 
H. J. Bowman. 
A. W. Campbell. 
J. Davis. 
J. Dickson. 
H. L. Esten. 
J. D. Evans. 
R. P. Fairbairn. 
W. B. Ford. 
F. L. Foster. 
J. Galbraith. 
K. Gamble. 
H. H. Gibson. 

P. S. Gibson. 
W. S. Gibson. 
J. H utcheon. 
T. H. Jones. 
G. B. Kirkpatrick. 
H. McGrandle. 
\V. A. McLean. 
A. J. McPherson. 
J. L. Morris. 
C. J. Murphy. 
A. Niven. 
J. A. Pat~rson. 
J. Roger. 
G. Ross. 

V. Sankey. 
H., DeQ. Sewell. 
A. Smith. 
H. Smith. 
L. B. Stewart. 
J. W. Tyrrell. 
\~l.F. Van Buskirk. 
A.J. Van Nostrand. 
A. P. Walker. 
A. T. Ward. 
J. F. Whitson. 
H.K. ·Wicksteed. 
T. H. \i\Tiggins. 

RESULT OF ELECTIONS FOR 1899-1900. 

President ..................... Herbert J. Bowman ......... (by acclamation). 
Vice-Presideut .............. Fred. L. Foster. .............. (by acclamation). 
Secreta1J1-Treasurcr ....... A. J. Van Nostrand ......... (by acclamation). 

Members of the Couucil of M anagenzent elected for the ensuing 
three years : 

Geo. B. Kirkpatrick. Alex. Niven., 

Auditors for the e11suing year: (by acclamation). 

A. W. Campbell. H. L. Esten. 

I hereby declare the above named officers elected. 

Certified correct. 

A. J. VAN NOSTRAND, 
Secretary-Treasurer. 

KILLALY GAMBLE ·, . ,.f · 

J F W ' Jl Scrutineers oJ Ballots. . . HITSON, 

Under Sec. 16. Chap. 180, R.S.0., 1897 the Council appointed Mr. James Dickson to fill the 
vacancy caused by the resignation of Mr .. F. L. Foster as member 0f _the Council, Mr. Dickson 
being next to the members elected as above m the number of votes rece1ved.-Secretary. 
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PRESIDENT'S ADDRESS. 

GENTLEMEN OF THE ASSOCIATION OF ONTARIO LAND SURVEYORS: 

I need hardly tell you that it gives me mu~h pleasure to a~<lress 
you as President. It is now about 42 years smce I pa~sed 111) fin~l 
examination. The members of the Board of Exa~mners at that 
time were Russell Assistant Commissioner of Crown Lands; 
Devine, Hawkins, }~leming, Roach, and D. Gibs~m .. To meet the 
demands of the public the subjects for final exammatlon have been 
so increased that at present an Ontario Land Surveyor must also 
be a Civil Engineer and Municipal Lawyer; he ~ust have 3: theo
retical and practical knowledge of ~~tronomy~ Ge~logy, .Mi_neral
ogy, Botany, Laws relating to_ ~mmg, Registration, Dra~nage, 
Ditches and .Watercourses, Mumctpal Law, and all Acts relatmg to 
Survey of Lands in Ontario, Levelling, Laying 01.l;t Rail'Yays, and 
in Mathematics, Euclid, Algebra, Plane and Sphencal Tngonome
try, Mensuration, Laying Out and Dividing L~nd, etc., _et~., must 
also be an Artistic Draughtsman, and versed m the prmciples of 
evidence, and capable of deciding at a glance the meaning of wills 
and other legal documents relating to the division of land. In 
addition to the above he must be proficient in a variety of other 
subjects too numerous to mention, but which will readily occur to 
you all, so we may say that his knowledge must extend over the 
surface of the earth about him, the heavens above him, and the 
earth beneath him, and from the certificates required· of him before 
entering on his final examination he must be not only a scholar. 
but a cultured and refined gentleman. 

When referring to a knowledge of statutory law, I <lo not mean 
that the surveyor has only to make himself familiar "·ith the letter 
of the la'Y, but he must also be lll.p in the cases giving the decisions 
of the High Courts not only as to the meaning of statutes, but in 
cases where there is no statutory rule. In this way onlv can a sur
veyor _be an expert in law cases, and hy his reports actually block out 
the bnef of the counsel. He must not only be well posted in his case. 
but be able to tell what he knows so as to command the confidence 
an~ con~ince t~e Court. To meet such circumstances and others 
which m.Jl reachly o~cur to you: t.'V~Ty 0. L. S. should be a public 
speak_er, an accomplishment which_ is easil~ acquired by our mem
bers 111 the regular course of their practice. if not durino- their 
cours~ o~ study .. I wo1Uld like to impress upon the membertof our 
0ssocia~1~m the importance of becoming permanently establishell 
111 locahties where they may commence practice. since to he suc
cessful you must make. y_oursel_f fully acquainted with the earh·. 
or, we may say. the ong-mal h1ston- of the local it,· as to 

1
1 · 

h Id t . . . c • • • ) ans. 
e no es, 111struct1ons an<l reports of sttrveys of t11 t 1 · . · , • e owns 11ps 

towns anrl v1llag-es and as to the oi;g-inal stakes an<l limits· the~~ 
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established, and whether the original surveys were single front, 
double fronts, or sectional surveys, and he must have full knowledge 
as to all specia;l Acts as well as a critical knowledge of the Survey 
Act. He must be posted as to litigation of boundaries in the locality 
and Jaw reports as to the same, and secure, if possible, all old field 
notes, plans, etc., etc., of other surveyors who may have practised 
in the locality. In order to be of use. such information, as well 
as your own notes, plans, etc., must be carefully indexed so that they 
may be referred to at short notice and be of use to your boys after
wards. While I do not wish to ind~1lge in flattery, we know it is 
a common ambition of all good and g-reat men to wish to he remem
bered by future generations. I claim that no profession presents 
so fair a field as ours in that respect. Only a few of our professional 
men and statesmen are remembered in after years. aml often then 
only hy reading some voluminous history, while the Ontario Lanrl 
Surveyor in general practice has his name entered on plans. docu
ments, etc., etc .. as a guarantee of their value and correctness, 
which will he referred to daily during centuries to come. 

I have sometimes wondered as to what becomes of so many 
Ontario Land S~trveyors. passed hy the Board of Examiners, and 1 
find on investigation that after years of experience there is a de
manrl for them for important positions. 

I might refer to the bill for incorporating the Canadian Society 
of Civil Engineers in Ontario. Of course an amalgamation with 
our Societv would not do. as. while an Ontario Land Surveyor may 
readily prepare himself for a Civil Engineer, it would not be claimed 
that all members of the Canadian Society of Civil Engineers. made 

.up, as it is. of such various classes. could qualify themselves for 
Ontario Land Surveyors. While I, personally, woulrl benefit b_v the 
passage of the proposed bill and would be pleased to see it passed 
as a personal benefit, being myself a member of the Canadian 
Society of Civil Engineers, yet I am satisfied it would not be of 
advantage to a large number of the members of our Association, 
and I am of the opinion that the officials of the Association are 
responsible to such members in case of such legislation. 

We have important legislation on hand as to the registration of 
plans, which we hope to see passed in order that the compiled plans 
so often spoken of in the Association may have a better standing, 
and at the rnme time put the paper titles of lands in such localities 
on a better footing-. The matter will probably be discussed by the 
Association at this meeting. 

I cannot but give expression to the pleasure to myself, as wel] 
as, I am sure, to other members of the Association, as to the har
mony and pleasant intercourse that exists among the members of 
the Association, and we have every hope it may continue .. 
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I am sure \\'C are all pleased to look forwa~d !O the prosvec.~ ~~ 
o-ood times now looming up Lefore us, and. it_ ts very g~attfy mo 
~ us to know that under such circm_nstance~ 1t ts t~ Ontario Land 
Surveyors the country looks for assistance 111 opemng up an<l de
veloping the great interests of the country. 

PETER S. GrnsoN, 
President. 

REPORT OF THE COUNCIL OF 
MANAGEMENT. 

The Council held two meetings, one on 19th April, 1898, an<l 
one on 29th December, 1898. . .. 

A number of non-residents on the hst of practitioners were 
permitted to withdraw without payment of ful! arrears, e~ch case 
being treated on its merits, and as was deemed m the best mterests 
of the Association. 

P. S. Gibson and A. Niven were re-appointed as members of 
the Board of Examiners for three-year term. 

i-\ copy of the Order in Council was received, notifying us that 
the Lieut-Governor had re-appointed C. B. Kirkpatrick as member 
of the Board of Examiners for three years. The Standing and 
Special Committees, as app(~aring on page 6 of the printed Report 
of the Association for 1898. "·ere struck by the Council. 

The complaint of J. W. Tyrrell, re the removal of stone munu
ments planted by him, was considered. The particulars will come 
before the Association in .. Question Drawer" of Land ~urn-ying 
Committee . 

. The ~cti_on of Foster v. Hall, re 1tmlicensed practice in Rainy 
Rive~ D1st~1ct, was emlo_rs~d hy the Council, and the cost of prn
~ecut10n paid from .\ssoc1at1011 funds. l\ conviction \\'as secured and 
the practice of the defendent put a stop to. 

The complaint of \V. D. Heron against l '. Potvin, in the Count v 
of Russell, for unlicensed practice, cam__e bdorc the Cmmcil, an~l 
a letter of warning- was sent to Potvin. :'\ o repetition of t lw 
offence has since been reported. 

The complaint of H. McGrandlc, as t() the nmnitw uf timher 
berth lines hy :\'. T. Jones, an employee of a htmher c~~npatn-, hut 
n?t an aut_honzecl land surveyor, \\'as investigated, hut thl: facts 
chsclose<l dtcl not ,varran_t the Council in cntcring an action in this 
case. A lett"t· f '- o warmng was sent t( i the parties complained 
against. 
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While the Council appreciate the delicate position in which a 
surveyor stands with regard to a prosecution within his -own terri
!ory, we_ could p~int out_ the great diffic1t1lty the Council experience 
11~ securing su~cient evidence to establish a case without the open 
aid of some resident of the locality. 

Th_e compil~tion of Acts ~elating to land surveyors' practice in 
~ntan? was prmted, hut, owmg to the fact that important changes 
111 Registry Act are expected to be made at the 1899 Session of the 
Legislature, it was thought wiser to issue last year only chapters 
1_80 and. 181 of R.S.O., 1897, a~1d to delay the issiu.e of the compila
tion U?tll the result of the legislation of the present session of the 
Legisfature is known. 

A re-cast of the By-laws to, suit the recent changes in the 
Statutes is presented herewith. 

Respectfully submitted, 

VILLIERS SANKEY' 

Chairman of Ca.uncil. 

DISCUSSION. 

Mr. Sankey-There i~ one item that we did not put into the 
report. During the last year I think the Association is to be con
gratulated on the very satisfactory settlements that we have 
reached with members of the Association who had got into what 
1 may call serious arrears of dues. There were some that had 
allowed three or four years to climb up on them, and of course 
you all know it is often a very difficult thing to settle with such a 
man, especially if his practice has not been quite as flourishing as 
he would like, and others forget and do not pay their fees, but dur
ing the past year we took the list up, and except one or two 
instances which the Council think are really cases of hardship, we 
have settled almost all. I do not suppose there are more than two 
or three now that are over two or three years in arrears. It is 
about the only unpleasant work we have to do to make settlements 
and to tty and do what we believe to be right and in the interests 
of the Association, withoiu.t causing hardship for some of our 
members. 

I have got here a "proof" of some of the proposed compila
tions of the Acts we propose to have printed and bound with the 

· Acts that have already been issued. It will be a great benefit to 
Surveyors to have such a manual. We do not propose to include 
in this manual the Ditches and Watercourses Act; it would make 
the book too bulky. We are putting in references to the Fire Act, 
and the Line Fences Act, and a few extracts from the Railway Act 
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of Ontario, and it might be well to put in a few extracts from the 
Dominion Railway Act. I think also a specime~ form of t!ie c_er
tificate a surveyor is expected to" sign on a notice of Arb1trattov 
would be useful. 

REPORT OF BOARD OF EXAMINERS. 

The annual examinations were held during the earlier part of 
February. 

At this examination the marks, as fixed by the original By
laws, were adhered to on account of the short notice which woulrl 
otherwise have been given to the candidates. 

Copies of th~ papers used have been ordered to be published 
in the forthcoming Annual Report of the Association. 

The following passed preliminarv examination : 

Edirnr Augustus James, Thornhill. 
William Alexander Beaton, London. 
Stanley Herbert Fillmore, Fingal. 
Frederick Conningham Denison. Toronto. 

The following passed the final examination : 

Charles Wilfrid 1\T cPherson, Toronto. 
Carl Reinhardt. Montreal. 
Finlay Donald McNaughton. Cornwall. 
James John MacKay, \Voo<lstock. 
Henry Stanley Carpenter, Collingwood. 

The following bonds were approved and filed : 

Wilbert Silas Gibson. 
John James Newman. 
William Rutterton Lord. 
James Nevin Wallace. 
James Samuel Dohie. 
Wi_l_liam Arthur McLean. 
William Walter Meadows. 
Franklin Joseph Robinson and 
George Laing Brown. 

Articles were filed hy apprentices as follows:-



ARTICLES FILED. 

NAME OF PUPIL. NAME OF SURVEYOR. RESIDENCE. DATE OF ARTICLES. TERM. 

1:-:l 
t,rj 

--------· ----- ------- 1---------1-- ----1---- '"d 

I 

Jackson, John Herbert Newman, William ........ I Windsor ........ I Feb. r8, 1898 ......... / 3 years. 

Weeks, Melville Bell .................. J Jones, T. Harry ........ ··1 Brantford ...... ··1 June 15, 1898 ........ / r year. 

Shaw, John Henry .................... \ Morris, J. L .............. I Pembroke 
i . 

June 8, 1898 ........ . r year. 

0 
1:-:l 
e-3 

0 
t-:rj 
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REPORT OF THE SECRETARY-TREASCRER. 

MR. C1-L\I1UL\N ,-I beg leave to submit the fol~owing report 
of the official business of the Association transacted m my depart-
111ent between 8th March, 1898, and 28th Febnuary, 1899. 

The. following circulars were issued: 

No. 44 Ballot for 1898-99 ............. • • • • • • • • •: · · · · · · · · · · ·: · · · · · · · · · ·: 
" 45 Explanation of ballot with na~es of candidates ...... • • • • • • • • • · · · · 
" 46 Announcement of annual m~etmg, 1899. • • •., .. • • • · · · · · · · · · · · · · · · 
" 47 Programme for annual meetmg ....................... • •. • • • • • • • 

Letters and accounts sent from Secretary's Office ..... •.•••••••··· · · · · · · · · 

225 
225 
300 

400 

1014 
Post Cards ...................................... • • • • • • • • · · · · · · · · · · · · · 10 

Letters and Post Cards received ............................. •••••••••··· 442 

Copies of 1898 Proceedings sent to Exchanges ............... • .... • • • •. • · · 815 
Copies of 1898 Proceedings sent to members ........................ •••••• 2 20 

Exchanges sent to members .................................. • • • • • • • • • • 1 300 

Our exchange list has been increased unti.~ \\'e now include 
the following: Engineering Society of the Ontano $_cho<?l ~f Prac-_ 
tical Science, Iowa Engineering Society, Illinois Society ?1 
Engineers and Surveyors, Michigan Engineering Societ?', U!110 
Society of Surveyors and Civil Engineers, Indiana Engmeenng 
Society, Wisconsin Engineering Society, Purdue Society of Civil 
Engineers. In the cases of some of the above \Ye have been unabk 
to obtain a sufficient number of copies to afford one for each of 
our paid up members, but we hope to be in a better position in the 
future. •'( 

The report of the Ohio Society for 1898 has not yet been 
received, and that for the \Visconsin Society \\'ill be issued as part 
of a double number next year. 

The Council is to be congratulated upon haYing- at last come to 
satisfactory adj1ustments with the few members who \\"ere allo\\'
ing annual clues to accumulate without their making any effort or 
expression therefor.. It has been found that in nearlv enT\' ca:-:.,_· 
the delinquent member had not taken the trouble to ·inforni. him
self on Association matters, and satisfactory arrangements have 
been made since these points were explained.· .._ 

, The list of practitioners has been slightly diminished during the 
past year by the withdrawal of a number of our members who ar\.' 
non-residents, and our membership has suffered more at the hands 
of the Grim Reaper since our last Association meeting than durino
any similar previous period. Particulars as to ou\- luss in thE 
direction will be found clsc\\"hnc. 

Your ~ecretary-Treasurer takes this opportunity to remind 
members that all remittances to him are. or should· be, a,.:know
kdged with a_ fa_ir amount of promptness upon the authorized forms 
of the Asso~1at10n. Should any remitter fail to rccciYc, within a 
reasonable time, an acknowleclg;ment of the rcr1..·ipt of his enclosnn.', 
he wo:uld confer a favor hy sending a post-card of inquiry, as. 
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amongst such a large number of small transactions, it is found 
that an average of at least one annually is lost, overlooked, or 
otherwise unaccounted for. 

All of which is respectfully submitted. 
A. J. VAN NOSTRAND, 

Secretary-Treasurer. 

STATEMENT OF BALANCES, RECEIPTS AND EXPENDITURES BE
TWEEN 8TH 

0

MARCH, 1898, AND 28TH FEBRUARY, 1899. 

DR. 

To balance on hand, 8th March, 1898 . . . . . . . . . . . . . ................. $1,712 19 
" ·Amount collected from advertisements in 1897 Report .... . $ 3 5° 

1898 51 00 
from Proceedings sold ......... ; ............... . 4 50 

59 00 
Registration Fees 5 at $ r.oo each ............... . 5 00 
Annual Dues for 1895-6, 5 at $4.00 each ........ . 20 00 

" 1896-7' 8¾ " 4:00 " ••••••••. 35 00 
" 1897-8, 29¾ .. 4.00 .. . ....... . II9 00 
" 1898-9, 144 .. 4.00., ..... •' .... . 576 00 
.. 1s99-o, 5:1 " 4.oo " ........ . 21 00 

Associate Fees" 1898-9, 2 " 2.00 " ........ . 4 00 
'' " " 1899-0, I " 2.00 " ........ . 2 00 

782 00 
" Accrued Interest on deposit in Savings Bank ............ . 
" Receipts in Board of Examiners account (including Gov-_ 

ernment grant of $200.) ....... ; .................. . 

33 97 

470 00 
-----

3,057 16 
CR. 

$378 IO 
200 00 
80 90 

By amount for publishing Proceedings of 1898 meeting ..... , . 
" Amount granted to Secretary-Treasurer for 1897-8 ....... . 

'' Paid for postage .............................. . 
" Printing and Stationery (including Manual 

74 95 
59 89 

proof) ................................. . 
Solicitor's fees and other Law expenses .... . 

39 IO 
38 25 

35 00 
II 70 
8 76 
6 12 

" Extra copies '98 exchange reports ......... . 
,, Expenses of members of Council . . . . . . ... . 

" Stenographer's fees, reporting annual meet-
ing, 1898 ............. • • • • • • · • · · · · · · · · · · 

" Office sundries, repairs, etc ................ . 
• • Freight and Express charges : . . . . . . . . . . .. . 

Customs, brokerage and entnes ........ _ ... . 
5 00 
3 00 
2 45 
I 75 

'' Caretaker for Repository ........... • . • • • • • • 
'' Additions to Library .......... • • • • • • • • • • · · 
'' Cartage ...................... , ... • • •. • • • • 
" Bank collections .................. • . • • • • • • 
'• Binding and mounting ........... • • • • • • • • • • I 25 

----
" Disbursements in Board of Examiners account 

,, Balance on hand in Savings Bank, 28th February, 1899 • •. $r,36 1 94 
" " Current account, 28th February, 1899 302 51 

1,664 45 

$3.057 16 

A. J. VAN NOSTRAND, 
Secretary-Treasurer. 
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We hereby certify that we have examined the ~-ccom~ts 
Secretary"-Treasurer and vouchers therefor, also I• mane1al 
ment and have found them correct. 

' 

of the 
State-

Respectfully submitted, 
A. \\'. Cui !'DELL. 

H. L. EsTE1'i', 
Auditors. 

REPORT OF PUBLIC-\TlO\" C()l\IMITTEE. 

MR. PRESIDENT,-The committee feel happy in again having 
issued a Report of our Proceedings containing much that is of 
value to our profession as well as matters of public interest: and 
we trust that the Report has met with general approval. 

\\" e desire anew earnestly to request members sending 111 

" Papers " to be more careful as to the accuracy. size, and elegance 
of the accompanying diagrams. 

The Association desires to return thanks to Sir George Kirk
patrick for his kindness in furnishing a portrait of the late ::-..Ir. 
John Macaulay, formerly acting Surveyor-General, a biographical 
sketch of whom we expect to insert in our next Report. 
. The printing of our Report was carefully executed by ::-..Iessrs. 
Hende_rson & Co. One thousand three hundred and fift,· copie, 
·were printed, at a cost of $378. · 

The members of the Association should consider the interest~ 
of those advertising with us. 

We have exchanged Reports \\'ith the following Societies: 

EXCHANGES SENT TO 

Sc_ho<;>l of Practical Science Engineering Society ..... . 
M1~h1gan. Engineering Society ................................ . 
0~10 _Society of Surveyors and Civil Engineers ........ . 
Ilh~01s Society of Engineers and Surveyors .............. . 
Indiana_ ~ngineering Society ............................... .. 
lo~a C1~il Eng!neers' and Surveyors' Society .......... .. 
W1sconsm ~ngmeering Society ............................... . 
Purdue Society of Civil Engineers .......................... . 

Respectfully submitted 

200 

130 

100 

130 

75 
70 
20 

90 

KILLAL\' GAl\lBLE, 

Chairman. 
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REPORT OF COMMITTEE ON POLAR RESEARCH. 

MR. PRESIDENT AND GENTLEMEN,-Your Committee on Polar 
Research are very sorry to have to report both poiles of our globe 
still undiscovered; but you will be pleased to know that arrange
ments are now be~ng made for the " final location '' of our encl of 
the axis during the present year, by a Canadian. Some o'.f you are 
already familiar with the name of Captain J. E. Bernier of Q~1e
bec-to whose proposed Polar Expedition I refer. 

I had hoped to receive a paper from Captain Bernier regarding 
his plans, or better still, to have had him here to address us in per
son, but having been unsuccessful in both these attempts, I have 
here a letter from Mr. Charles Baillairge, F.R.S.C., of Q~1.ebec, 
giving some of the details of the project, and I cannot do better 
than read what he says, for he seems to know whereof he writes. 

The following is his letter in reply. to my request for infor
mation: 

QuEBEC, February 23, 1899. 

My DEAR MR. TYRRELL: 

I don't know that I can enlighten you as to Bernier's pro
posed trip to the North Pole more than you have already been 
by the newspapers. In the Montreal La Presse of December, 3 I, 
1898, issued a colored sheet containing Bernier's lecture on the 
subject at Montreal and a letter of mine r~ad at the Conference, 
and reproduced with it. 

I consider the time has arrived when it behoves us to reach 
the pole, and that now that so many other nations have tried their 
best at it and failed, it is for Canada to solve the problem. Former 
trips, though unsuccessful, have been very instructive as to wind 
and currents and drift of ice. De Long's voyage especially, and 
.then Nansen's, have supplied the necessary data to make a final 
attempt a triumph. As Bernier says, all former explorers have 
·worked against nature or natural forces, and he intends to avail 
himself of such aids. 

He will, I believe, go by Behring's Straits as De Long did, 
leaving, say, in June. Getting by September to opposite the mouth 
of the Lena, a river from Siberian Russia, emptying into the Polar 
basin, he will then with his party take to the ice and foot it to the 
pole, the drift ice helping him on to some extent. After leav'.ng the 
pole, he will walk and steer for Spitzbergen, getting there the fol
ldwing spring and there re-embarking with his party for Norway 
on his way back; or, if he only gets there in the fall of 1900, wait 
there till the following spring for the tourists' vessel from Nor
way to return him. 
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He will have say 100 Eskimo clogs and 100 deer, with moss 
for the latter then as the loaded trainealus and kayaks at the start 
lighten and 'as one , dog after another gets fagged out, kill it to 
feed th~ others and as the deer become less required, also due to 
consumption of provisions, kill one and then another, feeding on 
the best of their flesh and giving the remainder to the dogs, secu_r
ing, of course, the pelt or furs for his return journey. He will 
have among other paraphernalia a boat in two sections, hinged 
together, so that the one half folding over the other will form a 
camp for the men at night or during rough weather; will use oil 
for light and fuel and replenish his supplies on his return from what 
he can get of the walrus 3.nd other blubber-bearing amphibian 
mammalia, a bear occasionally revivifying the larder. 

If Bernier gets the money he will reach the pole, but the work 
has to be done on foot and not rely on a vessel taking him there. 
There are n,, st.1nr;s worth mentioniGg in those regions, n,J c'-1!J 
severer than that of the Klondyke, and with pluck and courage 
they are bound to get there at last. In fact I feel just like g-oing
th_ere myself. If Bernier. cannot raise the money in Canada. he 
~111· get it in the States and plant the Stars and Stripes there 
mstead of the flag of England, and then we will say with a -voice, 
" \i\That fools we wer·e not to have made the fin-al attempt for 
science and glory. 

Bernier thinks it may cost him less to buy a second-hand vessel 
to get to the Lena and there -abandon it than to pay $10,000 for 
a new vessel _to take him there. 

Very truly yours, 
CHAS. n.\ TLL\IRGE. 

F. R. S. C.. etc .. etc. 

Captain Be~nier is at the present time in St. John's, ~ ewfound
lan~, en?eavormg to secure a suitable vessel for 11is YOYa~·c. and 
he 1s evidently very much in earnest. · ' 

Your Committe~ ventures the opinion that Rernier's plans 
appear to ?e well laid, and that his project is not unlikelY to be 
crowned with slttccess. 

~et us hope tha~ sufficient partiotic Canadian capital ma" not be 
lackmg t_o enable him to plant the Canadian flag at the pole The 
ot]y s_enous defect we observe in the Bernier expedition is that 
t ere 1s not to be a land surveyor in the party. ~ c 

J. \Y. TYRRELL, 

Chairman Committee Polar Research. 
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DISCUSSION. 

1\~r. Tyrrell-I had considerable correspondence with Capt. 
Bermer, and had hoped to have had him present with us, but he 
was compelled to return immediately to St. John's, Newfound
land, on pressing business . 

. . Most of the expeditions to the north have gone in direct oppo
s1t10n to what Nansen has proved to be the drift of the polar ice, 
and therefore have made little progress, having often found them
selves further bqck at the end of a hard clay's labor than the day 
before. It seems to me we might do something towards assisting 
the expedition now proposed. 

Mr. Gibson-What do you think we might do in the way of 
bonusing an expedition of this kind ? 

Mr. Bowman-I think the proper course would be to send an 
Ontario Land Surveyor along with it to ensure the success of 
the expedition. I do not know any Ontario Land Surveyor who 
would do better than our friend Mr. J. W. Tyrrell. I would vote 
for a grant towards it if Mr. Tyrrell would go with it. It would 
be an honor to have a representative with that expedition, if it is 
to be a Canadian expedition. 

Mr. Tyrrell-It is receiving some assistance from the Domin
ion Government. I was not able to obtq,in such information 
regarding the expedition as I had hoped. Most of the informa
tion I got was from the Secretary of the Royal Society. 

The President requested the Vice-President, Mr. Bowman, to 
take the chair. 

Mr. Dickson-It is said it would be an honor to the prof~s
sion to have one of the Ontario Land Surveyors there, but I think 
the honor ·would be to the expedition. I do not think this Asso
ciation should be called upon to furnish any of the funds; we 
could furnish a man equal to any they could get in the Dominion. 
Mr. Tyrrell has had more experience in this line than any other 
Ontario Land Surveyor to.-day, and I wo1tt,ld be very much pleased 
to see him engaged by the Dominion Government to go with the 
expedition. 

Mr. Niven-I would be very much pleased if a member of the 
Association of Ontario Land Surveyors would join that expedi
tion, and I do not know of anyone more efficient than 'Mr. Tyrrell. 
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REPORT OF COMMITTEE ON EXPLORATIU~, 1899. 

MR. PRESIDENT AND GENTLEMEN,-Your ~ommittee _on 
E~plorations have not succeeded in se~ur_ing an_ythmg new w~tch 
would would be of interest to the Association at its present sess10n. 

Early in the month of December last I. wrote to each me~ber 
of the Committee asking for any information a!1Y. of them nught 
have on any subject likely to interest the_ Associ~tton, or to name 
any matter he wished to bring before this meeting. _ I have only 
had replies from three, none of whom had any suggest10ns to make 
or any information to impart. 

We are glad of the fact that two exploratory surveys were under
taken last season by the Provincial Government. One, the con
tinuation of the western boundary of the District of Nipissing 
t"10rth to the Arctic Ocean, by Mr. Niven, the other by Mr. Speight, 
commencing at the north-east angle of the Township of Hodgins, 
and ending on the main line of the Canadian Pacific Railway, 
about four miles from Dalton Station. In both of these sur
veys, especially that of Mr. Niven, no small amount of hardship 
was endured. But, as usual. the pluck, energy, and endurance of 
the party was equal to every difficulty and overcame every obstacle. 
and their cost a mere bagatelle for the amount of useful infor
mation thus obtained of a hitherto practicaUy unknown section 
of country. And also as the lines have been well opened out, blazed. 
and durable mile-posts planted, they can be taken up at any gin·n 
point, and used as a base from which future sun·eys can be made. 

Your Committee hold fast to the motto that if a thing is worth 
doing at all it is worth doing well, and therefore submit that an 
exploratory survey is of as much importance and should be per
formed with as great a degree of care as an\' other. 

We know that there are members of other professions who 
look upon surveyors as a very much overpaid class, and that the 
cash outlay on more than half the surveys ordered by Oltlif l--;o\'
ernment is simply cash wasted, and unfortunatelv niany l 1f our 
legislators are imbued with the same spirit. Your Committl'l' 
take a strong and unanimous stand in opposition to any such teach
ing, and would urge that both surveyors and assistant~ he renmne-
1 atecl on a much more liberal scale for the dano-ers they encounter 
and the duties they perform. t-> • 

In order to obtain his diploma a surveyor has to spend as manv 
of the best years of his life, strndy as hard, be at as great an outla,:. 
and pass as severe an examination as members of either the lea-al 
or mec~ical profession: a:l1so quite as large an amount of br~in 
power is necessary, and we think we are nuite within the marl· 

} ] . 'I c. ' 
~ 1en_ we venture t 1e ass_ert 1011 that the brain power in our profes-
sion 1s equal to that of either of the others. 
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We have all frequently been assured by some office gentlemen 
of what a happy time we must have-must is the word, there can 
be no doubt about its being the right one-away from all worldly 
cares. How they envied us our annual picnic. and how much they 
should like to share it. It has been our good fortiune sometimes 
to take one or more of those gentlemen with us on our '' outing.'' 
nut, generally speaking, if they are within a reasonable distance of 
any well-defined route of travel. by some strange and unfortunate 
combination of circumstances they are seldom able to remain out 
to the close of the " pic-nic,'' and, what is still more remarkable. 
the party as a rule survives their departure. 

In all the different paths of life we have always b,een assured 
that there is room at the top of the ladder. But there does not seem 
to be any top to the ladder in our profession. In the others we 
find gentlemen attaining both eminence and wealth in the course 
of a few years, while we Sil11rveyors have nothing more to look for
,varcl to than a paltry six or seven dollars per diem for about one
third of the year if we are so fortunate as to secure work from the 
Government- each season. If not so engaged, the prospects are still 
more g;loomy. 

We would most earnestly and respectfully urge upon both the 
Government of our own Province of Ontario and also that of the 
Dominion the advantages that would accrue from the prosecution 
of a more thorough and extensive system of exploratory surveys 
in future than has ever been clone in the past. 

All of which is respectfully submitted, 
JAMES DICKSON, 

Chairman. 

REPORT OF COMMITTEE ON REPOSITORY AND 
BIOGRAPHY, 1898 AND 1899. 

MR. PRESIDENT,-Your Commitee have to report as follows: 
A large number of books, pamphlets, and maps have been ad~ed 
to our collection, and have been catalogued and arranged, wluch 
catalogue, together with a list ~four reports _and exchange~ to date 
is attached to this report and will be prmted 111 the Pro~eedmgs. 

A welcome addition has been made to the furmture of the 
Repqsitory in the shape of a step ladder, which was very necessary 
on account o{ the height of the windows from the ground; the 
table also has been newly covered. 

A s!Uggestion has been made that we exchange our pres_ent 
rooms for the three rooms, two of which are at present unoccupied, 
on the opposite si<le of the passage; the t~inl. which is occupi~d 
by Mr. Southworth, woul<l, the Secretary mforms us. be reachly 
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exchanged by him for our corresponding room. 
Your Committee also made enquiries about a room in the· top 

flat of the east wing, some years ago Mr. Tully having suggested 
that we should obain possession of it for draughting, etc. W c 
found it not particularly suitable for that purpose, besides which 
the S1ttrvey D_epartment object to the plans. etc., being taken so 
far from their offices; as a place for depositing our books, charts, 
etc., our present rooms in the basement are certainly preferable. 

Little has been done during the past year towards collecting 
biographical sketches, photos, etc. We regret to say that the mem
bers of the profession seem too modest to respond to our appeals. 

'Mr. Unwin, a member of the Committee, has kindly consented 
to write some more reminiscenses. Your Committee would sug
gest that some other 'Of the older members of the profession do 
likewise. 

We have to acknowledge the presentation to our libranr by Mr. 
Tyrrell of his book, "Across the Sub-Arctics of Canada.'' -

All of which is respectfully submitted. 
H. L. EsTEX, 

Chairman. 

SUPPLEMENT TO CATALOGUE PUBLISHED IN 
REPORT OF 1897. 

A. 

Archives, Canadian, 1895, 1896, 1897. 
Across the Sub-Arctics of Canada. Tyrrell. 

B. 
Bell, Dr., Nine pamphlets by. 
British Columbia Board of Trade 18th and 19th Reports. 
British Columbia, Pamphlet on. · 
Boundary Survey,_ New York and Pcnns\"lvania, i886. 
Biureau of In_dustnes, Ontario, Report of,· 1896. 
~ureau of M1_nes, 5th, 6th (2 copies). and 7th Reports, IRqs-ti-,. 

u;ea_u of Mtnes, Maps, i8g6. 
Ba11la1rge, Charles, Biography of. 

onef ttreau of Mines, Report of 1898, 2 vols. ( cxrcpt 3rd part of 

Baillairge on Technical Education of the l\,opk. 
C. 

Cumb~rland Yanl and Shops, Blue Print 
Canadian Al'manac, 29 vols., rangin~ f1·o•t·11 8 

.__, 1 59 to 1Xq5_ 
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Census of Canada, vols. 1, 2: 3, 4, and 5. 
Coast and Geodetic Survey, United States, Reports 1891/2-3. 
Compass, The, vol. 3, August, 1898, No. 1. 
Colorado State Agricultural College, No. 45 and 48. 
Costa Rica, Republic of. 
Canada, Map of Dominion. 
Civil Service Examiners, Reports of, 1883-85-86-87-88-89. 
Canadian Engineer, 46 numbers.· 

D. 

Don Improvement, Viaduct and Esplanade Qiuestion. Letter 
from President of C. P. Ry. to Mayor of Toronto. 

Dawson, Route between Lake Superior and Red River. 

E. 

Engineer, City of Toronto, Reports for 1892, 1894, 1895 (three 
copies), 1896, and 1897. 

Estimates of Province of Ontario for 1897. 
Engineer, City of Hamilton, Report, 1897. 
Engineers, Canadian Society of, Charter, By-Laws, etc. 
Engineering Directory. 

F. 

Forestry, Papers and Reports Upon. Kirkwood. 
Farthest North. Nansen. 2 vois. 
Forest Reservation and National Park, Report of Royal Com-

m 1ss10n on. 

G. 

Geographical Society of Quebec, Transac~ions of (book). 
Geographical Society of Quebec, Transactions of (5 pamphlets). 
Ge01logical Survey of New Jersey, vol. 1, 1888. 
Geologist, State of New Jersey, Report of. . 
Geological Survey of Canada, vols. 8 and 9· 1895 and 1896. 
Geolog·ical Survey of Canada, Maps, 1895. 
Geographical Society of Quebec, By-Laws of. 
Geodetic and Coast Survey, Reports, 1891, 1892, and 1893. 

H. 

Hamilton, Report of City Engineer, 1897. 

I. 

Industries, Bureau of, Report of, 1896. 
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L. 
Lehigh University, Founders Day Addresses. 
Land and Engineering Surveying. Baker. . 
Lake St. John and James' Bay, Report of Explorat10n (ten 

copies). O'Sullivan. 
Labrador, 'Map of. 
Lehigh Cniversity, Register. 
Lehigh University, Courses of Mining Engineering. 

M. 

Mines, B~treau of, Reports ~os. S· 6 (two copies), and 7, 
1895-6-7. 

Mines, Bureau of, Maps, 1896. 
'Mines, Bureau of, Report, vol. 7, 1898 (two copies). 
Mines, Department of, Nova Scotia, Reports, 1893-4-5. 
Meteorological Service. Reports of, 1890-1895. 
::.\1unicipal Act and Public Travel Acts. \Villson. 
Minnesota University Year Book, 1893-94-95-98. 

N. 

New Jersey Geological Survey of, vol. 1, 1888. 
New York and Pennsylvania Boundary Survey, 1886. 
Nansen, Furthest North, 2 vols. 
New York, Annual Report of State Engineer and Snrn'yur. 
New Jersey, Report of State Geologist, 1896. 
New Brunswick, C. L. Dept., Reports, 1895-6-7. 
New Jersey, Report of Commissioner of Public \Yorks, 1~q7. 

0. 
Ontario Estimates, 1898. 
Ottawa, Map of Part of County of Ottawa. 

Philadelphia 'Museums . 
. Polar Maps. 

P. 

Q. 
Quebec, Transactions of ( ;eographical Society of. 
Quebec. By-Laws of Geographical Society of. 
Ouebec. Report of Commissioner of Lands. Fnrcsts. and Fish

erie;, 1897. 
Quebec, Report of Commissioner of Colonization ancl l\[incs. 

1897, 

F 
Quebec. Returns re Corresponclcnce .\ hont \:". ancl ~. E. 

· rontiers. 
Quebec, Corporation of Land Stn-vcvors. Roll of l\frrnhl'rs. 
Quebec. Maps of Asbestos District. · 
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R. 
Rainy River District, Maps of. 

s. 
Survey Prc1:ctice, Aid to, Jackson. 
Stereometncon, The. Baillairge. 

T. 
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Toronto, Report of City Engineer, 1892-94-95-96-97. 
Technology Quarterly, September, 1898; December, 1895; 

March, 1896. 
Township En~ineers, ~pecial Report (two copies). 
Toronto Junction, Engmeer's Report, 1893. 
Toronto Publ'ic Library, Annual Report, 1894. 

V. 

Vancouver to Klondike, Maps, Routes, etc. (24 copies). 

w. 
Western Pennsylvania, Engineers' Society Proceedings, De

cember, 1895. 
Western Society of Engineers, Joiurnal, vol. 113, ~o. 4, :-\u-

gust, 1898. 

Y. 

Yukon and Mackenzie River Basins, N. W. T., Report of Ex
ploration. 

Yukon, 'Maps of. 

DISCUSSION. 

Mr. Van Nostrand-In connection with that step-ladder ques
tion, which has been revived, I think, for the third year, I beg to 
state that we have at last secured a step-ladder, at the expense of 
45 cents. It was a very difficult matter to get one. We sent to 
Hamilton at last and got it, and had it sent here by special express. 
\Vhen it arrived it was appropriated by the Surveys Branch, and 
they had the audacity to put their mark on it. That has been 
erased, and I have since pt1t the Association mark on it, and it is 
now in our possession. 

Mr. Kirkpatrick-I would like to ask, has one surveyor the 
right to remove the marks of another surveyor ? 
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REPORT OF COMMITTEE ON TOPOGRAPHICAL 
SURVEYING. 

MR. PRESIDENT,-Your Committee on Topographical Survey

ing beg to report as follows : 

Although since the last report the inaug,uration of active work 
cannot be reported, yet matters of importance have tak~n place, 
,.md undoubtedly a beginning for triangulation or geodetic o~era
tions has been brought forward in a specific manner. The Com
mittee refers to the paper by H. S. Pritohett, Superintender:it of 
the U.S. Coast and Geodetic Survey, on'' A Plan for Internat10nal 
Measurement of an Arc of the 98th Meridian,'' read before the 
Royal Society of Canada, May 27th, 1898, a copy of which, with 
his accompanying charts, is herewith submitted, to be incorporated 
with this report. 

Your Chairman was present at t:Jhie reading of the paper, and 
took part in the discussion; he also presented a copy of the l\Iem
orandum prepared by the Committee of the Dominion Land Sur
veyors' Association in 1888, on the general scheme .of a "Trigono
metrical Survey of the Dominion," and read extracts of letters to 
him from Dr. Gill, Astronomer Royal at the Cape, earnestly advo
cating the latter. 

The reading and discussion of Dr. Pritchett' s paper was fol
lowed by a memorial from the Royal Society to the Federal GO\·
crnment supporting the scheme, to which the Mexican Government 
has already given its support. 

Y 0:u will notice that the 98th meridian has been chosen on 
account of its great length on land, and, therefore, available for 
measurement. 

In o~r _country it passes a l~ttle west of \i\Tinnipeg, through 
Lake Wmmpeg_and on towards Kmg \Yilliam·s Land. in the Arctic 
together about 750 miles. ' 

From the geographical position of this meridian it will be seen 
that its utilizatio_n for our practicail purposes is rathe; circumscribed. 
and a prolongation of the oblique arc along the .\ tlantic. extendincr 
to our borders, through New Brunswick. Nova ~cotia. and Cap~ 
Breton, wou_ld s~rve more useful purposes for land surveys and 
accurate delmeation of topographical features there thai1 that 
~ffered by the 98th meridian. However, the latter as an interna-· 
ito?al wor~<, and one of the highest importance from a scientific 
po_mt _of vie:w, deserves our hearty support. and we should take r:i1de m takmg pa:t for the ~r.s~ time in an undertaking of such 

_ port. toward which evei:y c~v1hzed ancl prog;ressiye nation of the 
world has bent her energies 111 some way. 
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_It must be i~pressed that the inauguration of this work is a 
senous undertaking, for the work, in order to be valuable, must 
be done as well as can be done anywhere, otherwise its value will 
be comparatively useless for the object in view. Experienced men 
f?r such work we have not many, and we would necessarily have 
· to feel our way." 

However, if the measurement along the 98th meridian is inau
gurated, the scheme for a general triangulation of the Dominion 
would necessarily and undoubtedly follow. 

For this reason, too, we think that the support of the Associa
tion should be extended for the international measurement of this 
meridian, and formally presented to the Dominion Government. 

AU of which is respectfully submitted. 

February 27, 1899. 
OTTO J. KLOTZ, Ohlairman. 

The necessity for a careful and accurate triangulation of any 
country, as the basis of a systematic survey, is so well established, 
and the expense involved in such work so well justified on utili
tarian grounds, that no defence for siuch expenditure on the part 
of any civilized country is now needed. 

The large systems of triangulation, which have been constructed 
by different countries, have usually been designed as the bases of 
systematic surveys. · Their employment in the determination of an 
arc, either of a meridian or of a parallel of latitude, has been ordin
arily a secondary consideration, brut the value of the data furnished 
by such triangulation schemes, for the final solution of the problem 
of the earth's spheroid, are of such high interest, that most nations 
have been glad to shape their plans for triangulation in such a way 
as to accomplish the latter end as well as the former. The neces
sity for an accurate triangulation across Canada, as the basis of a 
systematic map of the country, needs no argument from me, but I 
gladly avail myself of tlh~s opportunity to call to the attention of 
the Royal Society a pilan by which, not only the utilitarian object 
of a primary triangulation may be secured, but also, a plan by 
which, through the co-operation of the three Governments in North 
America an international geodetic w6rk, of the highest value to ' . this continent and to We world, may be earned out. 

The size and shape of the earth may be found, either from two 
meridional arcs or two longitudinal ates, or from a single oblique 
arc. The first method was exclusively employed during the Ila.st 
century, be~a~se it was P?ssible to d~termine l~titudes wi.~h f~r 
greater prec1s10n than l<:mg1tudes; but, ~n r~cent times, _the electric 
telegraph has so simplified the. determmatton of longitudes, that 

. the last two methods may now be applied with entire success. 
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All three are comparatively simple in t_hei~ theory, al~l10ugh th l' 
problem, considered in detail, ?ecomes an mtncate and chfficult on~. 

The process in each case 1s as follows :-For the_ first case, v. e 
have only to measure the length of two lines r~11:nmg north an_d 
south, and observe the latitudes of the extremities. From this 
data, the flattening is first found, and afterwards the absolute let?gth 
of the axis. This method was that used up to the present time, 
and our knowledge of the figure of the earth, and of the constants 
of the spheroid, depends wholly on meaSIUrements of such arcs of 
the meridian. 

The second case, that of determining the earth's figure by means 
of longitudinal arcs, is rapidly coming _into_ use, on ac~ount of the 
application of electricity to the d~termmat_10n. of longitudes. The 
fundamental idea, like the precedmg one, 1s simple. We measure 
the distance between two points lying nearly, or exactly. east and 
west, determine their longitudes, and, also, their reciprocal di_rec
tions. The latitudes need not be accurate when the observations 
are near tlhe equator, and when the line is nearly east and west. the 
azimuths do not need to be accurately known. "-\ second arc gives 
similar relations, and by means of both we can determine the 
earth's compression and its absolute size. 

A third way of getting at the constants of the spheroid is by an 
oblique arc, such as has just been completed in the l,Tnitcd States, 
between the northern part of .:\-Iaine and the southern part of Ala
bama. Here we have a case, where the directions between the ex
treme points are of much greater importance than in the last 
method. As usual, the latitude of the extreme points must be 
found, and with this data, and the reciprocal azimuths, the flatten
ing of the earth may be deduced. The simple addition of the length 
of the line joining the two points, enables us also to find the size of 
the earth, and thus completely determine the figure. It is ed<lent 
that the method is not applicable, when the line is nearlv north an,..l 
~outh, or east and west, pr when the work lies near the equator. 
The mo~t. favorable conditi<;>ns are ~hen the arc is quite oblique to 
the mend1an, and above middle latitudes. 

Two discussions of the form and size of the earth arc in use in 
geodesy, and both depend entirely on tjhte results obtained of 
measures and arcs of the meridian. The first of these is that nb
tained by Bessel, in 1841, from ten small arcs, whose aggregate 
len~th amounted to 50:6 degrees. This discussion g-an' an equa
to~1al value of the, radms of 6,377,397 meters, and a polar semi
axis of 6,356,079 meters, and a value of the compression of 1-299. 1 c;. 
The arcs employed in the discussion are all short and are now cm;
sidered of little importance. The result, howev~T, was hv far the 
m?st ~orrect up t? tlh\is time, and was accepted univcrsalfv among
scientific men until the discussion of Col011el Clarke in 1 ~66. Frot~l 
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a combination of five arcs, having an aggregate length of 76.5 
degrees, he ~ed1:ced an equatorial) radius of 6,378,206 meters, and 
a polar sem1-ax1s of_ 6,356,584 meters, giving a compression of 
1-2~4.98. The; arcs included in this result were the English, the 
Inchan, the Russian, the Cape, and the Peruvian arcs. In 1880, 
Colonel Clarke published another discussion of the problem of the 
earth's figure from a discussion of six arcs, whose aggregate length 
was 81.7 degrees, from which he deduced values slightly different 
from those just given. From the homolographic projection which 
accompanies this paper, the meagreness of the data is at once evi
dent. See fig. 1. 

I beg now to call y6ur attention to two arcs which have been 
completed in the United States by the Coast and Geodetic Survey,. 
and which, with the exception of the Peruvian arc, and a few small 
arcs measured years ago in the United States and of but little value~ 
constitute the first important contributions to the determination 
of ~he figure of the earth made in the western hemisphere. The 
first of these is an oblique arc, extending from Calais, Me., to ?viobile, 
Ala., a distance of 22.1 degrees, or 1,525 statute miles. T!he num
ber of principal triangulation stations is 172, and the number of 
base lines 6; 61 latitudes, 48 azimuths and 14 longitudes, all tele, 
graphic, constitute the astronomical data for the discussion. The 
ease with which this arc could be extended from the Canadian bor
der to Cape Breton is evident at once, from an inspection of the 
map of the region. This extension would increase the length 0£ 
the arc about 5 deg., and would, at the same time, form an admir
a?le foundation for a trigonometric survey of the Maritime Pro
vinces. 

The second arc is that which is just nearing completion, an arc· 
of the parallel in latitude 39 deg. The character of the triangula~ 
tion throughout the extent of this arc varies greatly, on account of 
the difference in the character of 1:lhie country. The terminal points, 
of the arc are Cape 'May, N.J., and Point Arena, Cal. The length 
of the arc measured on the parallel is 48 deg. 46 min., equal to 2620, 
statute mil~s. The number of base lines is 10, the length of the 
shortest being 2-4 statute miles, and of the longest 7.9 statute miles,. 
or an average of 5.3 miles. The average number of conditional 
equations, subsisting in the triangles of 1Jh1e base net, is between 
20 and 2r. · A number of different kinds of apparatus were em
ployed in the base measures. ~h~y all depet?-d on the com1'!1-i~tee 
meter as the unit of length. This iron meter 1s one of the onginal · 
standards introduced by the French committee in 1879, compared· 
at different times and by differen~ means. 

The distance between adjacent base lines varies from 108 miles 
to 531 miles. This long chait?- of trian&"les is characteristic, as ~~Hn
pared with similar undertakings, by its strength of composition._ 
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Tlhe chain consists of quadr'ilaterals, central figures, or other strong 
•combinations of triangles. The size of the triangles, where they 
•cross the central va111ey is of necessity of ordinary character; but 
in crossing the Rocky Mountains their utmost development has 
oeen reached. The longest side of a t.riangle, fro~ Mount. Ellen 
to Uncompaghre, was 182.1 statute miles. The highest trigono
metric station was 14,396 feet, and the spherical e~cess of the ad
justed triangle was 73.8 seconds, the triangle havmg an area of 
c;,6oo square miles. The observation of this gigantic arc was begun 
27 years ago, and the last observations which remain to complete the 
work are now in progress. They will be finished during the pr~sei:t 
summer and as the discussion of this vast amount of material 1s 
.already 'well advanced, it seems possible that we shall ha Ye the 
results of the completed work ready for publication within the 
11ext eighteen montlis. A preliminary discussion of these results 
points to certain interesting conclusions relative to the form of the 
ellipsoid which will best represent this portion of _the globe. 

The resuTts of the discussion point in the same direction ,,·ith 
the preliminary discussion of the arc of the 52nd parallel in Europe, 
namely, that the curvature is greater than would be required in an 
,oblate spheroid of the dimensions of our earth. 

Without, however, attempting to give in detail these preliminary 
1·esults, I beg to call your attention to the inauguration of the 
measurement of an arc of the 98th meridian. which has already been 
begun in the United States, and which, if it could be extended alono
its whole length throughout Canada and Mexico, would make h~ 
far the longest arc of the meridian which has ever been measured. 
and wo~1ld, taken i~ connecti?n ,Yith !he arc of the parallel. and the 
arc which I have Just mentioned, give data for a most excellent 
definitive discussion of the spheroid which would best fit the con
tinent of North America. This arc, as is seen from the attached 
sketch, extends throughout the e nitccl States, north and south. 
and from the sou~hiern limit of Canada to the Frozen ocean, and 
from the southern limit of the United States to the Pacific at _\ra
pulco. T~e ?outhern end of the arc is in latitude 17 deg-., and the 
nort~1ern hm1t of the arc may very well be extended to 67 d1..'g,· .. 
makmg a total length of 50 deg. The l0ng-est arcs of the mericli~111 
heretofore measured are the following: 

The Anglo-French arc ..................... 22 deg. 10 min. 
The Russian arc ................. 25 '' 2 o 
The Indian arc. . . . . . . . . . . . . . . . . . 23 " -t-() 

~t will thus be see1~ !l1at the arc here proposed is douhk the 
lot~gest arc of the men_dian which has up to this time been mea
s~u ~d. The value of tl11s arc, as compared to the part h·inn· in the 
t: mtecl States, alone would be enormous Di· G'll 1 , · 11 ~l -· • 11 1a~ca e( attcn-
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tion, in the report on the Geodetic Survey of So;uth Africa, 188,3-, 
1892, pp. 157-159, to the great advantages to geodesy, which accrue 
from the measurement of long arcs. 

The length of the arc in the three countries is as follows: In 
Canada, to latitude 67 deg., 760 miles; in the United States, 1,590 
miles; and in Mexico, 690 miles; in all, 3,040 miles. The char
acter of the country througihl which the triangulation would need 
to be carried is such that it would be comparatively inexpensive, 
unless in Canada the forests should add to the expense. A very 
close estimate of the cost of this work can be gained from the cost 
of similar work in the measurement of the 39th parallel, since more 
than a thousand miles of this arc passed through a region wh!ich 
was entirely similar to that contained in the arc of the 98th meri
dian. I find, after a careful investigation, that the entire cost of 
this work, including salaries, expenses of travel, instruments, and 
erection of signals, subsistence of parties, and all expenses con
nected with the work, was at the rate of $120 a mile. At the pres
ent time it. could doubtless be done for less; probably at the rate 
of $100 a mile. The sides of the triangles wou:l'd be from· ten to 
thirty miles, and the work would be in every way analogus' to that 
which has already been carried on along the 39th parallel, through 
the States of Indiana, Illinois, Missouri, Kansas, and portions of 
Colorado. Part of this line, at the time when the observations were 
Made, was heavily wooded; and required the cutting olut of long 
and expensive lines, the removal of obstructions, and the building 
of signals, _which made that work quite as expensive, if not more 
so, than the work of the 98th meridian would be. At this estimate, 
the cost to tihe three countries would be as follows: To Canada, 
$76,000; to th•! United States, $159,000; and to Mexico, $69,000. 
The rapidity with which this work could be carried out, would 
depend on the number of parties that can be put in the field. It 
is expected that the part of the triangulation lying in the United 
States will be finished in from six to eight years. 

Without going into any longer discussion of this matter, one 
may say, briefly, that the completion of this measurement of the 
98th meridian would, combined with the measurement of the 39th 
parallel already completed, make an epoch in our knowledge of 
the earth's figure and size, and would furnish data which could 
probably never be improved upon, so far as the Nortihi American 
continent is concerned. See fig. 2. 

In suggesting this co-operation in _a great international work, 
it seems fitting to call attention to the history of the International 
Geodetic Association for the measurement of the earth. The first 
plan for co-operation in geodetic measurements on a large scale 
seems to have come from General Bayer. In 1861 he wrote to 
the Prussian Minister of War_ recommending that the nations of 
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middle Et1rope should combine forces, and devote themselves to the 
solution of this problem· and calling attention to the fact that 
France had undertaken the work on a large scale in the eighteenth 
<:•entury, England and Russia in the nineteenth, and that the east
ern and western parts of the continent were much farthier advanced 
in this work than his own coluntry. At this time only three a:cs ?f 
the meridian had been measured in Europe, and the anomalies m 
the deflection of the plumb line had not been explain~d. The first 
and most natural proposition was that these anomalies were due 
to the attraction of the mountains, but when deflections of the plumb 
line ,yere found on extended plains, and when, as they then sup
posed, the great Himilayas exercised no appreciable effect, they 
were led to suppose great changes of density in the earth's sur
face. Perhaps this phase of the question stimulated, as much as 
anything else, the co-operation of the different Governments; and 
in October, 1864, there was effected an organization for the mea
surement of arcs in middle Europe. Xineteen States gave support 
to the project. This general plan remained unchanged until 1887. 
·when the middle European association \\'as merged into· an interna
tional one, and nc3:tions from all parts of the world became parties 
to the convention. The organization was continued for a period 
~f ten years. In 1896 new powers were assumed by the organiza
tion, and a new convention to last for ten years, or until 19o6. was 
-drawn up. The following countries have joined this convention: 

Germany, Spain, Japan, Roumania, 
Austria-Hungary, United States, Mexico, Russia, 
Belgium, France, Nrrway, Serv'ia, 
Chile, Greece, Holland, Sweden, 
Denmark, Italy, Portugal, Switzerland, 

It is with very great pleasure that I am able to add that. within 
the last _month, Great Britain has also given her adherence tu thi.; 
convent10n, and l~as named as delegate and representatiYe on the 
permanent committee Professor George Darwin. 

,:'his is, in !=>ri~f, the origin and growth of the present inter
national orgamzat1?n. An outline of the methods of the work. 
ar.~ the res1~lts attained, will show what is beino- done ll\· concerted 
i~at10nal act10_n t? determine the size and the 

0
figure ot the earth. 

From th_e begmmng of the work up to 1887, the re~ults were laq,~·ch· 
~f ~ocal i~p~rt~nce. Each State G~vernment reported on the ~pe-
1ahons withm its borders, and wh~ch \\'ere intended primarily to 
s~rve as bases of maps f~r the vanous countries. The trianr::ula
tton, measu~·e of base ~mes, a~tronnmical observations, pr~ci~L' 
!evels, and tidal observah~:ms, found their greatest use Iocalh·. hnt 
111 the las_t ten years questions have been taken up which ar ~ · f tl 
greatest mterest to each incliviclual countn and to tl , . ~I ol 1e 
whole. · · lL "L)t ( ~b a 
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As illustrating the methods which are now being pursued, I may 
mention that the last undertaking on the part of the International 
Geodetic Association contemplates a final and definite solution of 
the variation of latitude. The association proposes to establish 
four stations, as nearly as possible at equal distances around the 
earth, and all within half a mile of the same parallel of iatitude. 
Thie character of latitude variation from season to season is now 
comparatively well known, and the fact that V(e are sixty feet nearer 
the equator at one season of the year than at another no longer 
appears startling, btut the results so far have been to a certain ext~nt 
vitiated by the fact that the star places are uncertain; and although 
by an ingenious method of combining the observations this defect 
to a large extent disappeared, neverthieless the observations do not 
yield the desired precision. The method proposed by the Interna
tional Association, and now in progress of being put into practice, 
will be free of any errors in the accepted position or proper motions 
of the star's. This can be accomplished by locating the points on 
the same parallel of latitude, and as nearly as possible equa1ly distant. 
Four stations have been chosen, all on the parallel of 39 deg. 8 min. 

1 Two stations are taken in the United States, one on the Atlantic 
coast, and one on the Pacific coast; one station in Japan, and one 
in Italy. At the present time, a most careful examination of the 
topograpih~ of the various regions in which stations are to be estab-· 
lished is being made, in order that all the conditions may be com
parable and well determined. It is proposed to carry on ]atitude 
observations with precision at these four stations, for a period of 
seven, possibly ten, years; at the end of which time sufficient data 
will be at hand to predict the position of the pole with all the pre
cision necessary for the most refined astronomical calculations for 
at least a century to come. 

The result of this international effort at co-operation seems so 
striking, and the ends to be accomplished are so well worthy the 
efforts of the best thought and the best energy of any nation, that 
it seems a fitting example to encourage an effort of similar co
operation among the nations of the North American continent. 

N OTE.-Since this paper was read, the Government of Mexico 
has announced, through! the Secretary of the Interior, its readiness 
to undertake its part of the work here proposed. 

[ COPY.] 

To His Excellency the Governor in Council, etc,: 

The Royal Society of Canada has the honor _to b"ring to t_he 
notice of Your Excellency a proposal by Dr. Pritchett, Superin
tendent of the United States Coast and Geodetic Survey, to measure 
an arc along the 98th meridian from Acapulco, Mexico, to the 
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shore of the Arctic Sea in Canada. D·r. Pri~chett's views. ar: ex
plained in a paper read by him at the last me~tmg of the Societ) · A. 
copy of this paper with explanatory maps, 1s appen?ed. 

The ineasurem~nt of the 98th meridian has been m progress for 
some time as part of the general survey of _the United States. The 
object of Dr. Pritchett in urging its exten~ion_ through Canada and 
Mexico is to provide data for the _determ~nati~n of t~e figure .an~ 
dimensions of the earth and while from this pomt of view the "ork 
would be purely, scientific, the Ca~adian por!ion of it would also 
be of great practical utility in formmg the basis of a thorough geo-
graphical survey for this Dominio~. . . . 

While it is true thiat the promotion of science is mamly due to 
a few of the most advanced and wealthy nations and that these 
nations have freq,1..1ently sent expeditions. or established stations 
abroad when information had to be obtained in semi-civilized or 
wild and uninhabited countries, it is also a fact that the least 
favored of the civilized nations have not unfrequently assumed the 
task of assisting science to the extent of collecting data obtainable 
within their own borders. 

In the present instance the survey is in progress within the 
limits of the United States and quite recently the Government of 
'Mexico has announced its readiness to undertake its part of the 
work. The successful execution of the project as a whole. there
fore, now entirely depends on the co-operation of Canada. It is 
respectfully sug~ested, tihierefore, that a limited grant for this pur
pose would be regarded as a contribution to aid in the general 
researches of tl 1e nations of the world, while at the same time it 
WOIUld serve to inaugurate a verv much needed \\'Ork and one of 
great practical importance to the' futtire of the Dominion . 
. . E~tensive triangulations ?ave_ seldom _been undertaken upon 
scientific groul'ds alone; their primary obJect has been utilitarian 
and to provide a basis for systematic surveys. \Yithout such a 
basis there is no finality ~n results; the same ground is being sur
veyed over and over agam, as is the case in the Dominion. bv the 
land surveyor, the geologist, the raihYay and canal engineer. the 
hydrographer. For every new project a new snn·ev has to be 
n_:iade. The labour and expenditure on these surveys would be con
sidera_?ly :educed. and oft~n entirely unnecessary if \\'e had a svs
!emat1c triangulation earned out as in other countries. This fact 
has long been recognized in Europe, where even· countrv has been 
accurately mapped. Outside of Europe may b·e cited ·the l'nited 
St~t~s, ~hose triangulation is well advanced; India, which offers a 
stnkmg instance of exten~ive a_!ld well conducted surveys; the Cape 
o:f Good Hope an? Nata1, which have executed a joint triano·ula
hon of South Afnca; New Zealand, \\'here triang!ttlation has~ pre
ce:ded all other surveys. It must not be supposed that there \\"1..~re 
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no objections raised in these countries to the inception of the work; 
on the contrary, it was frequently opposed by those who did not 
understan1 its pra~t_ical value, but their opinions changed after they 
had been m a position to appreciate its usefulness. Of the sur·vey 
o! South Africa, Mr. David Gill, Her Majesty's Astronomer at the 
Cape, says: 

. '.' The influence of the geodetic survey has made itself felt by 
ra1smg tih1e whole tone of survey operations in South Africa. 
Strongly as it was at first opposed and gnudgingly as it was main
tained, its advantages are now fully acknowledged, and by none 
more warmly than the Surveyor-Generals of the Cape Colony and 
Bech uanaland. '' 

The triangulation of the 98th meridian would be for Canada 
the first step in the right direction, to be followed by, others, as the 
resources of the country would aUow. It is believed that an appro
priation of say $10,000 for a few years would be sufficient to carry 
to completion the measurement of th~ 98th meridian. The Royal 
Society of Canada strongly recommends such a grant, and believes 
that the work will be of great benefit to Canada, not only by its 
immediate practical results, btut also in placing the country in a 
more favorable light before the scientific world. 

And your memorialists h\umbly pray that Your Excellency will 
take the foregoing facts into your favorable consideration. 

REPORT OF COMMITTEE ON DRAINAGE. 

MR. PRESIDENT,-Y our Committee on Drainage begs to report 
as follows: 

Some members of this committee do not appear to take any 
interest in its report, and neither attend the annual meeting of the 
Association nor even take time to write a letter on what they 
know or don't know about drainage; others write to say that they 
have been engaged on work other than drainage, and refer the 
chairman to members further west for information. From this 
one might reasonably suppose that very little work was now being 
clone. under "The Municipal D~ainage Act,'·' or "The Ditches and 
\Vatercourses Act," or that these Acts were now so well perfected 
that no further changes in them were required, and that they were 
expressed in language so clear and precise that all would interpret 
and apply them in a uniform manner. At the last session of the 
Ontario Legislature no amendments were mad~ t_o these two A~ts, 
but a slight amendment was made to the Municipal Act referring 
to drainage debentures. Thorugh this is a little out of the usual 
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course of events, the fact appears to be that the work of drainage 
construction and repair is going on about as usual, and. the_ la,~
vers and judges are called in as heretofore to see that J~~tlc<: is 
done. Judging from the reported cases the amount of ht1ga~10n 
keeps well up to the average of former years. The great _questions 
.of " benefit," " injuring liability," and . " outl~t '' are still to th: 
fore, as well as innumerable other details, which have been go?e 
over and decided by the Courts in more ways than one. Still, 
your committee does not think it c~n make a better use . of the 
time at its disposal than to call attention to a few of the pomts on 
which decisions have been given: . 

r. \i\Tith regard to the " petition" required by s~1~-sect1on I. of 
section 3 of the Municipal Drainage Act. The decision of D~am
age Referee Britton, in the case of l\Ialahide vs. Dereham. bnngs 
out clearly the fact that the petition must define the area . to be 
drained and be· signed by the majority of owners of lands m the 
initiating township to be benefited. The following is quoted from 
his report dated February 14th, 1895: 

"Again the petition is not for the draining of any area described 
in the petition. It is simply a petition for the survey of a proposed 
drain which the petitioners want, and to have plans and specifica
tions, with estimates of the proposed \\·ork to be clone under the 
provisions of the Municipal Drainage Act, the drain to commence 
at the south half of lot 28, in the I 1th concession pf Dereham, to 
cross certain lots in Dereham, to enter lv;[alahide and cross certain 
lots in that township, and to terminate in the Catfish 1Iarsh drain 
in the township of 'Malahide. This is not for the drainage of anv 
particular area in Dereham. It is something persons in Derehan.1 
and Malahide wish to have done, but it does not give authoritv 
~o Dereham to have it done and assess lands in other townships for 
its cost. 

"When the township of Dereham undertakes to assess lands 
in Malahide, the onus is upon Dereham of showing very clearly 
the legal r_ight to do so. 

"T?e petition to tl~at. township in this case does not purport 
to be signed by the maJonty in number (exclusive of farmers' sons 
not actiUal owners), as shown hy the last revisetl assessment roll to· 
b~ t~e owners of _the lands to he benefited in any described area 
,~ithm th~ township ?f Dereham. It \\"as not sho\\'n that the peti
tion was m fact so signed by such majority. The assessment roll 
"as not. produced. 

"Lo~king ~.t what was in evidence before me, this petition was 
not so signed. 

In the repo:t of Referee Britton nn the case of Cosfield South 
vs. Mersea! which came before him in February, 1Rq.:;, \\'e find that 
the Council of Mersea acted on a petition which ~sked that h)ts 
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II_ and 12, c01;cession A, be drained by means of a drain through 
said lots sufficient to relieve said lots from injury caused by waters 
brought down upon them from the higher lands to the north and 
east. The engineer reported a work that would cost $1,026, and 
assessed the said lots II and 12 the sum of $42 in all, as follows: 
For benefit, $20; for outlet liability, $ro; and for injuring liability, 
$12. In the two lots mentioned there was an area of about 35 acres 
liable to be flooded. 

The Referee. discusses the petition as follows: 
"Again what was asked for in this petition was not what was 

really contemplated by section 3, sub-section 1. That provides for 
lands ,useless, or comparatively useless, by reason of surface water 
naturally upon it. Such lands may be benefited, first, by the con
struction of a drain; second, by the improving of a stream, creek, 
or watercourse as therein stated; or, third, by the lowerjng of the 

· water of a lake or pond, or by all of these together. 
" This petition, although the first part of it is •in the form pre-

. scribed by section 4 asks for a drain to relieve Jots 11 and 12 from 
injury, caused by water brought down upon them from the higher 
lands to the north and east by the drains constructed in what is 
known as Sturgeon Creek and Coulson drain and other drains. 

· The Council cannot do such a work merely because it is petitioned 
for." 

2. \Vith regard to " benefit," the following extracts from the 
Referee's report on the above case of Gosfield South vs. Mersea 
will aid us in considering it: 

" Whenever a case occ1urs where the work to benefit petitioners 
cannot be done except at a cost far in excess of the benefit directly 
upon, and by furnishing an improved outlet for any and all lands 
assessed, such work ought not to be proceeded with merely for the 
sake of benefit. 

It may be answered, that is a matter of judgment and discretion 
to be exercised by th.e Council, and, if such is within the statute, 
the referee has no jurisdiction to prevent it. I am of opinion that 
the referee has jurisdiction and should deal with it on an appeal 
by another municipality. 

" There was no ·attempt to ascertain the amount for which lots 
11 and 12 should be assessed for benefit, and that was necessary 
whatever meaning may be attached to the word "benefit." Mr. 
McGeorO'e an engineer of large experience, says he wou11d first 
ascertaint:. ~hat the ·assessment should be for benefit, and that, in 
his opinion, would be the amo1t1nt required to take away .the water 
that runs upon these lots 1 l and 12 in a state of natur_e. He does 
not think that benefit means all the advantage that 1s to accrue 
to land by reason of taking the surface water away." 
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3. With regard to .. injuring liability," the Referee discusses it 
as follows in the above case of Gosfield South vs: Mersea: . 

'' The Council may, as authorized by sub-sect10n 3 o~ section 3, 
under certain circumstances and in a proper case, without any 
petition proceed with the construction of a drainage work required 
for relieving lands and roads injured by water caused to flow upon 
them. An engineer's report would be necess~ry, but that rep<;>rt 
vv.ould be different from the present. The engineer would reqmre 
to determine under what circumstances such water was caused to 
flow upon and injure. It is not merely a question of w~ter being 
brought down from higher lands to lower, waters that might come 
without any drainage work, but it is to be determined what water 
by any means by man employed, is caused from lands and roads to 
flow upon and inj1t1re other lands and roads where no compensa
tion has been paid, and no corresponding benefit conferred, and 
having ascertained that to assess and charge the lands from which 
wGcter was caused to flow and injure, for the construction and main
tenance of the drainage work necessary for the relief of the injured 
lands and to the extent of the cost of such work." 

In Referee Britton's report in re Tilbury ~011:h vs. Romney, 
we find the following paragraph: 

" The counsel for respondent tmYnship contends that under 
sub-section 3 of section 3 the engineer's report can be upheld. I 
do not think so. I do not think sub-section 3 of section 3 applies 
to s;uch a case as this at all. That sub-section applies, as it seems 
to me, where in doing a work under sub-section I. or where 
a work has been done under that sub-section, water is caused to 
fl?w from the land~ \>r roads of such municipality. company or indi
vidual. upon. an_d _ mJure lands or roads of any other municipality, 
~ompany or individual, then the lands and roads from ,vhich ,vater 
1~ so caused to_ flow may be assessed and charged for the construc
tion of the drainage works, for relieving the injured lands or roads 
from such water, and to the extent of the cost of the work neces-. 
sary for such relief." 

I!1 the appeal of the townships of Caradoc and :\letcalfe from 
the J_ndgment of the Drainage Referee. given in favor of Ekfrid, 
the. Judg~ent of t_h~ Re!eree was reversed and Osler. T .• \.. in 
s_tat~1~g l,~1s conclusions C,overnher 9th. 1897). refers to .. injurincr 
hah1hty · as follows: - 0 

"As~essment for relief froin injuring liabilitv seems to be the 
sa~1~ !hi:1g a~ a~s.ess:1~ent for what is defined. u;· rather described, 
as 1t1Jun~g hab1hty m_ sub-section 3 of section 3. viz.: the assL'SS
ment of la!1c!s fr,om which water is · by any means cause<.l to flow 
~6onl a~d 111Jure other lands; the assessment beino· for the cost of 
~u~hc ~~~:r~; work m·ces~ary for relieving; the inj~red lands from 
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4. We will now consider some references relating to " outlet 
liability." In the above case of Caradoc and Ekfrid, Osler, J.A., 
discusses it in part as follows: 

'' Now, the lands in Caradoc which have been assessed by the 
engineer already had an outlet by means of Government Drain 
Number One, so far as they were directly or intermediately drained 
through it. The great bulk of these lands needed no other outlet 
than that which they already had. Their lands lay high and the 
drainage they already had was sufficient for them. For that work 
they had already paid, and what they are now charged for is a new 
work not giving them any new outlet. It is plain from the evi
dence of the engineer that, so far as they are concerned, the work 
does not give them an improved outlet. I speak now of the great 
bulk of the property assessed, for there may be cases of a few lots 
along the co,urse of the drain, the outlet oi which is improved, or 
which are distinctly benefited by the new work. What I regard 
as objectionable in the principle which the engineer seems to have 
adopted is this, that to use his own language, he has taxed the 
lands because they contribute water to the area drained, charging 
lands within that area with outlet expenses, no matter how remote 
they are, and although the new work, or perhaps the drain itself, 
is not necessary for the cultivation or drainage of the land. 

Unless the work when constructed would provide an improved 
outlet for the lands in Caradoc directly, or as under the new Act 
may perhaps now be the case, indirectly, I cannot 'see what power 
the engineer had to assess them for such work, and this affects so 
large a proportion of the sum charged against that township that 
it appears to me the Referee should have given effect to Caradoc's 
appeal, and overruled the report of the engineer." 

Drainage Referee Thomas Hodgins, in an oral decision given 
on the 8th of October, 1898, in re Vv ainfleet and Moulton, is 
reported in part as follows: 

"The two grounds on which this assessment must be set aside 
\Yere decided by the Co1urt of Appeal some years ago in re Orford 
and Howard, 18 A. R., 496. First, as to the meaning of the term 
" outlet," and how an assessment for it should be borne, the obser
vations of Os,ler, J. A., may be referred to: "The object was to 
prevent one municipality from taking advantage of a drain then 
already, i.e., at the time the Act was passed, or thereafter con
structed by another municipality, without contributing to the cost. 
Every drain into which another drain is made to flow is an outlet 
or is used as an outlet for it; and unless the application of the 
section is limited to a case of that kind, which comes within its 
express words, the ·whole of a multitude of drainage areas may be 
taxed for outlet purposes for as many as exist between the water
she~ and the point where the waters of all are ultimately discharged. 
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The lang1,1age of the section in the t\Yo c~ses it pr<?vides for, poi_nts·. 

to a direct and intentional 1user of a parhcula_r dram, or of causmg 

water to flow upon and injure defined or definable lands. I~1 the 

one case the municipality which uses the constructed dr~m of 

another merely as an outlet ma~· be assessed_ for a protortlonate 

share of the cost of the construction of the dram so used. 

Referee Hodgins then continues: . _ . . 

" It may be laid down as a general proposition that when a dram 

has to. be · made larger than is required for the drainage of ~he 

adjoining lands because of its having to carry off the waters coming 

from the drains of higher lands, such higher lands should bear a 

proportion of the cost of such larger drain. 
"The other point on which I referred the report back to the 

engineer was because he had assessed the entire scheme substan-

, tially for outlet; that under the statute ,Yas not correct, for in 

the same case of Orford and Howard Osler, J. .-\., says: · The 

assessment being single (for outlet), in respect of one entire scheme, 

but made up, partly for benefit, partly for out.let, and partly for 

relieving lands injured by ,Yater cast upon them by Orford, and no 

distinction. being made as to lots assessed for benefit, injury, or 

outlet, I thmk the whole must fail." 
The explanations of various points in the Drainage . \ct given 

by the judges throw considerable light on the principles govern

ing the assessment of lands, but a study of the decisions given 

sc_rves to show that work under its provisions must be undertaken 

with the greatest care, and even after a careful sttHh· of the sec

tions of the Act the most experienced may have his .report .. set 
aside.'J · 

S_?me proposed amendme~ts to the ·t~unicipal Drainage .\ct, of 

considerable importance, servmg to elucidate its meanino- or facili

tate ~ts wo:king have been sent in and are appended here~ for vour 
consideration. · 

All of which is respectfully submitted. 
GEORGE Ross. 

Chairman. 

QUESTION DR.\ \YER. 

, Qiu.estion I .-Can lands of railway companies be assesse l l 
charge 1 f tl t · · • -- c am 

don c 1 or" T1el c~nls r~t~tion anc~ maintenance of drainage work 
e tmc er 1_e .1., umctpal Drainage Act " ? L 

Answer.-This seems to he a disJ)tttecl qttesti'oi1 at i - ·1 
· 1 · D • . · . 1c i at wa" 

co1:1parnes 1av111g a 01111111011 charter sometimes r -iu - , t ·. 

their assessment, bnt there is little doubt tllat tlle . · 1. 1.
 ~l1.l n \)a) 

< ) are ta) e nndcr 
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the Act. Referee Britton, in re Caradoc and Ekfrid refers to it as 
fol~ow~: " The_ omission of the lands of the railwa; companies, if 
obJectlonab~e, 1s for .t~e Court of Revision. · In so stating I am 
not expressmg an opinion as to whether railways under Dominion 
charter are subject to the drainage laws of Ontario or not. 

Q1Uestion 2.-Can a municipality be compelled to undertake the 
construction of a drain or the deepening and widening of a drain 
or creek for the relief of certain lands, under sub-section 3 of sec
tion 3, of the said Act, when the petition required by sub-section r 
of said section has not been presented to the Council of said muni
cipality ? 

Answer.-Such work as is authorized by section 75 can be done 
without a petition. The Council might be '' compelled " to proceed 
with the necessary drainage work by an action for damages. 

Question 3.-Can a Municipal Council take steps under said Act 
,vithout a petition for the construction of any drainage work, and 
if so can the lands benefited by said work be assessed and charged 
for the same as provided in the Act for work done under petition ?. 

Answer.-Only as provided for under section 75. 

PROPOSED AMENDMENTS TO DRAINAGE ACT. 

With regal'd to the report of the Drainage Committee, I might 
suggest a few changes in the Drainage Act to facilitate the workinK 
of the Act. 

First, with regard to bridges between the travelled portion of 
the highway and the lands. of private owners. 

Under the provisions of the Act as per advice from solicitors 
experienced in drainage matters, the Municipal Council initiating 
or undertaking the work must build those bridges, and funds must 
be provided for construction as well as a fund for maintenance of 
such. This would, perhaps, lead to difficulty and perhaps litigation 
between the owner and the Municipal Council, and it is difficult to 
state just what is a proper bridge, and in case of accident owing to 
non-repair the Municipal Council would perhaps be held liable for 
damages. U n]ess the owners agreed to accept the sum set apart in 
the estimates or a sum sufficient for the p1urpose, the Councils of 
fiat and level tmn1ships would have enormous difficulty in main
taining the bridges. Again, tl~ere is con_siderable dispu_te as to 
,vhether an engineer must provide for maintenance of h:1dges on 
drains constructed before 1894, as before one can have maintenance 
the drain must be constructed, and " construction " under the Act 
means the original opening of work, and it is held by a member of 
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the Drainage Commission that it was not the inten!ion to frame the 
section so as to provide for maintenance of drams already con
structed but onh· of drains to be constructed after 1894. 

' . 
This would give two sets of drains-one c011stn~cted before 

1894, on which the engineer should not allow for mamtena~1ce of 
bridges; and the other, drains constnucted aft~r 1894, on ~vh1ch _he 
must provide for maintenance. A very complicated state tn dram
age. I would suggest that this section be amended so that a sum be 
paid to the owner instead of the ~I unicipal Council constructing 
and maintaining same, and that the amount be subject to the same 
rights of appeal as an assessment on lands. A.lso, that the section 
be so worded as to render clear what bridges the maintenance of 
v,:hich is to be provided for. 

Second. With regard to section 84 of the Drainage A.ct. \\·here
by Award Drains are made Municipal. 

When an award drain lies in two townships and the parties of 
the upper township wishes to municipalize the award, the petition
ers in any described area in the initiating municipality must posse•·-; 
as well the majority of persons interested in the award in both 
townships. 

This would render the municipalizing of the award more diffi
cult than the initiation of a new drain which in all justice should 
not be the case. I \Youlcl suggest that the change be made to .. the 
majority of the persons interested in such award in the initiatino
township. ~ 

A. S. CooE, • 
'Member of Commitee on Drainage. 

Drsn·ssrox. 

Mr. Bowman-. Tho~e decisions regarding the different kinds 
of assessments will be mvaluable. I would like to ask if am· of 
the ?1embers ~ave had any experience in applying the :\I unicipal 
Drama~e Act m. towns ~o: the construction of storm water sewers. 
In1 ~er:li~ !here is ~ petition for a large storm water sewer under 
the Municipal Dramage Act, requiring these troublesome as,c- ,_ 
ments t? be made ?n a fifth of an acre lot, and it se~ms t; ·1~1/~ 
p~etty big undertakmg, as there is about 300 acres in the drainao-e 
at ea. Has any gentleman present had experience 111 · ~ 
these assessments ? prepanng-

~fr. _Morris-I had a case of a small area to be l . d TI 
application was under the Ditches and \Vatercnursc/ r\a~1t1e ·1 . 1~ 

' , · l , t \\ a~ 
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found the only possible way to get rid of the water was to go 
through a village. On readmg the Ditches and vVatercourses Act, 
my own opinioB was that it was never intended to cover expensive 
storm water drainage; that it was impossible to act under that; so 
we got legal advice on the question, and the opinion was that we 
could not use the Drainage Act to get rid of the water; it was never 
intended that storm water drainage should be· by means of assess
ment-that is, under the Municipal Act, no assessment could, be 
put in in that way except by means of petition, local improvement. 
I thought ,I would go for better advice, and I got the advice of a 
gentleman retired from the profession of the law, who had a good 
deal to do with that class of work, and his opmion was he did not 
think there was any legal way whatever to get rid of the water
that is, to biuild an expensive sewer. He recommended me to 
ref er back the report for a new award. I understand there are a 
number of applications endeavoring to make the Drainage Act and 
the Municipal Act do what it was intended that the Ditches and 
'N atercourses Act should do-that is, the drainage of surrounding 
lands in the outskirts of small municipalities. And I think it pos
sible there might be some amendment probably to the Drainage 
Act that might include cases of that kind, not under the Municipal 
a-\ct at all, but under the Drainage Act. 

Mr. Van Buskirk-I took a case to a solicitor. We wanted to 
put in a storm sewer. The trouble is that the sanitary sewer is 
already in and assessments have been made for that. The solicitor's 
opinion was that it could not be put in upder the local improve
ment clauses of the Municipal Act, without petition, and it could 
not be put in under the drainage clauses of the Municipal Act with
out petition, and it is impossible to get a petition for either one of 
them, so I concluded to advise the Council to pay for it out of the 
general fund. To submit a by-law to the people raising money to 
do so under the present state of the law is the only way I see of 
doing it. There ought to be some amendment to the local improve
ment clauses of the MiUnicipal Act empowering us to put in storm 
sewers. 

Mr. Bowman-On what grounds did the solicitor r1t.1le that you 
could not put in a storm water sewer under the Drainage Act ? 
vVe know previous to 1894 the Drainage Act and the 'Municipal 
Act were all mixed up together. 

Mr. Van Buskirk-He did not say we could not. It could not 
be done without petition. He said it might be done. 

l\I r. Bowman-To make it under the Municipal Drainage .-\ct 
vou have to have a petition of the maiority of the owners benefited 
in any descd'bed area. · But it seems to me it is perfectly applicable. 
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to one miUnicipality at least and if you can go from one township 
to another why cannot you 'go fr?m a town or _a village to include 
lands outside of the corporation m the township. 

Mr. Morris-The difficulty was we were u3:1able to get a peti
tion. Parties not interested did not want the storm water sewer 
and yet if it was constructed at the expense of those ,vho were 
anxious to have it the others would get the benefit. They were 
draining into it and were not paying for it. 

Mr. Ross-I think if you get the majority of the certain section 
that was to be benefitted, they could put in the drain, and could 
assess other parties directly benefitted for improved outlet only. 
\Vith regard to the Local Improvement Act you can only assess 
rarties that are directly benefitted. You cannot assess for outlet 
at all. That is the trouble with the Municipal Act under which 
local improvements generally come. 

REPORT OF COMMITTEE ON LAND SURYEYING. 

l\IR. PRESIDENT.-Your Committee beg to report that so far 
as they have b~en able to ascertain Land Surveyors in the Province 
have had a fairly successful year. · 

Several members have :eported that the amendments of 18~, 
;o tl~e Surv_ey ..--\ct have given ~eneral satisfaction. especially the 
uni:img of lmes on the astrononuc course in the Huron a11d (.)-tta,,·a 

tcrnton . 
. , The Co_mmitt~e are pleased to note that the Council have been 
successful m puttm&° a stop to illegal practice in diff eren f 
the country, and this must prove of nTeat sc-rYic, to s t parts ? 
the newer parts of the country and th~uo·h~ut tl e . _urvde~·or~ 111 

. h 1e 1111111110- istncts 
-, . The _Committee are also pleased to 110 h .· : 

hill for mcorporation, now before l . te that _the E~~meers 
attention of the Association. t ie Legislature. is recciy111g- the 

. A nnmber of questions in survevino- 1 . , . . 
with replies. are appended hereto. . b 1a, l' been sent 111. These, 

All of which is respectfully submitted. 

March 1st, 
1
3
99

.· A. Kr\TK, Chairman. 
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QUESTION DRAWER. 

Question I.-On what bearing should the line between lots 20 

and 21 be run? The lines between lots are not shown in notes 
of original survey (which was a traverse of Longwood's Road), 
except the line between lots 13 and 14, which was run as shown 
on plan. The original plan gives the bearing N. 16 deg. W. mag. 
to the line between lots 17 and 18, which was evidently intended 
for governing line. Mag. var. 0° 45'. Longwood's Road is not on 
our course. 

Answer.-Run at angite 27 deg. 45 min. with line between lots 
13 and 14. (Sec. 25, cap. 181). 

Question 2.-In this case the front line of the last 6 lots of con. 3 
is entirely obliterated, and no points in front of said Jots can be ob
tained by evidence as to the original line eastward from the south
we.st angle of lot 19. The Coluncil require the line correctly located 
in front of said lots. How is it to be done ? Con. 3 is S chains 
longer than con. 2. To divide equally on east boundary would 
cause much confusion. 

_-\nswer.-Divide proportionately on east boundary and con
nect sbuth-east angle of lot 24. thus established with post at south
west angle of lbt 19 by a straight line. 

Question 3 A.-How would you re-establ:ish line between con
cessions ten and eleven, in this case, across lots one and two ? 
There is an old post corner of lot I, con. IO, south boundary. All 
old blazes and posts on concession line have been obliterated by 
fire. Centre line of concession was originally run from south 
boundary across lots I and 2, and as shown by dotted line to the 
west boundary. Afterwards fots 51, 52, 53, and 54 were surveyed 
off by another surveyor under instructions from Department, who 
mentions in notes that distance from south side of river along west 
boundary south 14 deg. 50 min. E. " to limitation of I 1th con. is 
40 chains 60 links, as shown on sketch." No mention made in field 
notes of rear of fot 53 intersecting. concession line. 

An5wer.-Follow original survey of con. II, establish intersec
tion of front of same with west boundary, according to original 
notes, and conned with point opposite south-west angle lot 1, 

con. 10. 

Q!llestion 3 B.-How would you run lines between lots 2 and 3 
and between 3 and 4, in the to,wnship of BtiUdenell. How would 
\'OU run line between Jots 285 and 286, Range B north? Suppos
ing- none of side lines between lots 280 to 290, inclusive, have been 
rn'i-i prior to July _1st, 1897, would you run on astronomic course 
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of line between 280 and 281, as shown in field notes, or on course 
of line as posted on ground ? 

Answer.-Run on astronomical course. Divide proportionately 
along concession line between ro and r r, and if no lines run in 
block prior to 1st July, 1897, run on astronomic course. 

Question 4.-A private survey was made by me for ".A" of 
parts of lots 27, 28, and 29, in the B. F. and 1st Concessions of 
Saltfleet, and the boundaries thereby ascertained were marked by 
cut stone monuments, planted with centres upon the lines. After 
the completion of the work, an unfriendly neighbor, " B," owning 
adjoining land, though not deprived of any· acreage by the line 
surveyed, removed two of my monuments, throwing th1em to one 
side, and inscribing thereon, ·• The man who planted these had a 
h- of a cheek." I wish to know, 1st, if •· B ,., was justified in 
removing the said monuments ? and, 2nd, if not, can our Associa
tion properly proceed against '' B "? and, third, if our Associa
tion has the right to proceed against him. are we not morally bound 
to do so, in order that the acts of our profession may be respected ? 

Answer.-r. Was not justified. 2. Do not think the Council 
·woit.lld be warranted in incurring expense for protection of mem
bers· clients. 

Question 5.-In running line between 'lots 2 and 3, con. 2, the 
original post on north side of road being lost, which post would 
,·ou start from, that at A or B ? Which constitt1tes the " best 
evidence " of the location of the lost corner at C ? The posts at A 
and B have neither of thlem been moved since original survey, 
but were carelessly planted in that survey, and are not in line. 
To start from B would make the lot 4 links narrower than if the 
line was run from A. Sub-sec. 2. sec. 37, chap. 181. 

Answer.-From the post at B. 

Question 6.-In part of Division B, in Guelph Township (Can
ada Company survey), the side ·lines were run in the original sur
vey, but not the concession lines. According to the field notes 
a road aHowance was left between cons. 4 and 5; at the lines be
tween lots 2, 3, and 3-4, but no road is shown in th!e notes of the 
lines between lots 4-5, 5-6, 6-7, nor 7-8. The plan shows a road 
right throlugh, as on the annexed tracing. The patents of the 
south-west halves of lots 5 ·and 6, con. 4, give metes and bounds, 
and refer to a road allowance between concessions 4 and 5. The 
patent of the south-west half of lot 7, con. 4, gives metes and 
bounds, but does not mention a road allowance. Lots 6 and 7, con. 
5, are described in patent by number only. A road has always been 
open across lots 4 and 5, but none across lots 6 and 7. The Town-
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ship Council now wish to have the road allowance located with a 
view to sening to the adjoining owners. Is there a road allowanc~ 
there, and if so, how should it be located ? S~ould the whole 0 

such allowance be taken off the fifth concession, as appears to 
have been done across lot 5 ? In calculating the ar~as for patent 
of 6 and 7, con. 5, there had apparently been fifty lmks deducted 
from the chainage given in the notes. 

A.nswer.-Would recommend a municipal su~~ey, whi~h should 
be executed under the advice of the township solicitor. \ \ hen con
firmed by the Commissioner the dispute would be settled ( sub~sec. 
45 of s. 14, chap. 181). 

Question 7.-In the opinion ?f your Commi~tee, what is the 
custom of land surveyors in fixmg the shore lme of a lake or 
river ? 

Answer.-To take the high water mark, ,Yhich is the line of 
vegetation. 

DISCUSSION. 

Mr. Niven replied to certain questions with illustrations on the 
blackboard. He then referred to question number --t-· which had 
been presented to him coming from Hamilton, and said: 

I sympathize very much with the surveyor in this case. I think 
when surveyors plant posts or monuments, in this case stone monu
ments, it is very wrong for any person to come and interfere with 
them. I have always thought that a monument planted by a sur
veyor should be held to be sacred, as it were, until removed bv 
some proper authority, and although I do not see exactly how tl1e 
Association could interfere in this case, I think that the survevor is 
entitled to the moral :5upport _of the Association, and if an~:thing 
can be done to help him m this case it should be done. 

Mr. Tyrrell-Being the surveyor in this case referred to, I 
naturally feel strongly on the subject. B., who is referred to in 
the question, is making quite a boast round Hamilton of his action 
in the matter-of the way in which he has disreo-arded the survev 
~nd considers our work of no consequence whcrtever. \Ye otwf1~ 
m soi:ne way to try ~n:l insist on ?Ur acts being respected. I \Yo~l,J 
not like t_he Association. to ~o mto expensive costs in litigation, 
but vve might do something m the way of warnino- this individual 
of the consequences which he is laying himself oten to. 

Mr. Niven-If I understand the Criminal Code, the man who 
thr~w those monuments out left himself liable to be proceeded 
agamst. 
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'Mr. Dickson-I think the client should proceed. 

Mr. Kirkpatrick-Was it because they encroached on his land ? 

Mr. Tyrrell-He does not express any theory in regard to them 
at all. He was not consulted in regard to making this survey. It 
is true the monuments were on his side of the fence. Being a 
worm fence one of them was directly on the centre of the old fence 
at one end and at the other there was nothing but an old brush 
fence, and it was not supposed to be the triue line, which came 
some few feet in on his place. 

Mr. Kirkpatrick-Supposing the stone monuments had not 
been planted there and a post had been, and he pulled that post 
up, that post was there to define the boundary line between his. 
land a,nd this widow's. Surely if he pulled up that post and threw 
it away, he would lay himself open under the Survey Act. No 
man shall disturb any man's landmark. He may say it is not mine, 
but it was hers, and certainly you cannot plant a post between two 
people's land unless you encroach. If you plant a six-inch square 
post, the universal practice is to plant three inches of that on one 
man's land and three inches on the other, so that the centre of the 
post shall be the dividing line. And then, on a similar argument,. 
if you plant a monument six inches squar~, of course it might be 
possible to plant it wholly, on her land and let the edge be his, but 
that would not be the ordinary custom with the surveyor, because 
a stone monument is marked gerferally with a cross or pointed at 
the top, and the extreme top is the centre. Of course he may dis
pute your survey, but that is not the question. I think the client 
ought to bring the action. 

Mr. Niven-I think his act would make him amenable to 
th{'. law, and it would be,,,_a simple matter to punish him. 

Mr. Dickson-I had a case in the Township of Cavan, where 
I ran a line and the man deliberately went and pulled up all my 
pegs. He was summoned by my client before the Police Magis
trate at Port Hope, and he threw it out altogether. The Police 
Magistrate said there was no law for it. He. had no jurisdiction. 

Mr. Bowman-The Council might obtain the opinion of a soli
citor in the matter, and if the action of this H~milto_n party was 
against the solicitor's advice, then have him warned to have the 
monuments put back and pay for the cost of putting them back. 
There seems to be a difference of opinion as to our rights in the 
matter, and the Association has funds and could get this thing 
looked into, and a report made, and an opinion given by some 
lawyer of good standing. 
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Mr Wicksteed-It woru,ld give us strength. It does aw.ay with 
the vaiue of the Association as a society if we do not assist each 
other in these matters. 

The President-Section 42 of the Survey Act says, (Reads.) 

Mr. J ones-.It seems_ to me we l:iave taken action _in othe~ ~ase_~ 
perhaps somewhat differing from tlu_s. We hav~ obtained solicitor::, 
opinions, and I think in some cases prosecut10n has been made. 
This seems to be a strai~ht case of law, and where _the local sur
veyor could probably take action. I think the Council of the .--\sso
ciation should wdte to this man requiring him to replace the posts 
and threatening- a law suit if he does not do so. 

l\Ir. Wicksteed-I think that should be done. .--\nything the 
Association can do to support :i\Ir. Tyrrell should be done. 

REPORT OF Er{TERTAir{l\IEXT CO~DIITTEE. 1899. 

l\IR. PRESIDENT,-Your Entertainment Committee for 1898-9 
beg to report as follows: 

The fourteenth annual dinner of the Association \Yas held at 
1Vf cConkey's Restaurant on the evening of 1st ).larch. 1899. .\ 
large number of members of the Association, with their guests and 
friends, attended, and the members \Yen: especially pleased to have 
\\ ith them Sir Sandford Fleming, one of. if not, the oldest and 
most distinguished member of the profession in Canada. The 
guest-list also included l\Ir. Aubrey \\'bite .. -\ssistant Commis
sioner of Crown Lands, Ontario; l\Ir. \V. T. Jennings, President 
Canadian Society of Civil Engineers; l\[r. C. H. Rust. City En
gineer, Toronto; Mr. Kivas Tully, Department of Public \ \' orks. 
Ont~rio, and l\_l essrs. F. \Y. Jarvis and J. 5. Robertson, repre
sentmg resp_ectlvely the legal profession and the press. 

The chair was taken by vo1urself, as President of the .\ssu
ciation, and the vice-chaii- ·by the \·ice-President, l\ l r. DmY
rnan, and after all had had sufficient of the good thinn·s 
provided by " mine ~1ost " for the occasion, tl;e followi1;g 
progrn~nme was earned out: Toast, " The Oneen," pro
posed m loyal terms hy the I )resident and follm,·e<l hY the sino·
ing ?f the National ailthem .. Toast. .. Canada," proposed lw the 
President, r.espond~'<l to h_,. Sir Sandford Fkrhing. who rela.ted a 
number of mterestmg- episodes of his earlier da\'s. Sono-, " The 
~\Japle Leaf." Toast, "Ontario," proposed h~· the P;esident, 
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responded to in eloquent terms by ~Ir. ~-\ubrey Wh~te. Songs, 
'Mr. Bennett "The Flying Machine" and "Just One Girl." Toast, 
'' Sister So~ieties," proposed by Vice-Presi?ent, respon~ed to by 
Mr. Jennings, Mr. Rust, and Prof. c;;-alhraith. Toast, Learned 
Professions," proposed by Vic_e-President, res~onde~ to b~· _~_Ir. 
Kivas Tully and Mr. F. C. Jarvis. Song, Mr. Niven, ~he ~ntis~ 
Lion.'' Recitation, ::\Ir. Jones, '' Sergeant What's His _:,;:ame. 
Toast, "The President,'' proposed by Sir Sandford Flemmg, re
sponded to by :\Ir. Gibson. Songs by Mes_srs. Sewell, B_enso?, 
Leigh, and Mr. Bennett. Toast, "The Entertamment Committee, 
proposed by ~Ir. 'Morris, responded to by :;\Ir. \ Yalker. " .:\uld 
Lang Syne" and " God Save the Queen" concluded a most enJoy
able evening's entertainment. 

Your Committee consider themselves fortunate in being able 
to secure the services of Mr. Harry Bennett, a humorous vocalist, 
whose selections during the evening \Yere very much appreciated. 
A diagram showing the names of members and guests present is 
attached hereto. A statement of receipts and disbursements has 
been filed in the office of the Secretary-Treasurer. 

All of which is respectfully submitted. 
A. p. \ V ALKER, 

Chairman Entertainment Committee. 

REPORT OF COMMITTEE ON EXGI:NEERIXG. 

MR. PRESIDENT,-Circumstances conspired to prevent the mem
bers of the committee meeting on February 28th, as per pro
gramme, but the committee has not been idle durino- its term of 
~lfice, as is evident from the number of papers on engineerino- sub-
jects prepared for the annual meetino-. 0 

The Chairman and· the majorityb of the committee ao-ree that 
papers descriptive of proposed works that could possiblY ~ classed 

" t' h "I 1 . as promo ers sc emes s 1ou d not appear in printed proceed-
ings of the Association. 

. In looking through the proceedings for the last few vears there 
will J:>e found papers on mines, power schemes, railwav· lines, etc., 
t~at m our opm10n detract from. the dignity of the profession, and 
\l\i e would suggest that the mcommg Council send a circular to each 
member of ~he Association announcing that papers of this character 
are not desired, _although matters of this kind mav be discussed at 
the annual meetmg. · 

WILLIS CHIPl\1.\~, 

Chairman. 
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[This Association is not respousible as a body for the opinions expressed in its Papers 
by Authors.] 

PROGR,E~S OF GOLD MINING IN THE CEN
TRAL GOLD BELT OF THE RAINY 

RIVER DISTRICT. 

Bv H. W. SELBY, 

Dinorwic. 

Having read the interesting paper on the above subject in the 
Lake of the Woods District, by H. DeQ. Sewell, Q. L. S., at the 
last annual meeting of the Association, I have deemed it right to 
draw the attention of the members to what is being done in the 
central part of the Rainy River District, of which I believe very 
little is generally known. 

It may be interesting to know that this belt has an area, so far 
as prospected and surveyed, of about 2,200 square miles, extending 
south-west from Dinorwic, on the C. P. R. about 50 miles and 
about 40 miles northeast, with a width of about 24 miles. Within 
this area the formation is mostly Huronian. 

A glance at the very excellent map of the district described, 
issued by the Crown Lands Department last year, will serve to 
assist in the comprehension of the enormous amount of work done 
in the short time which has elapsed since the first prospecting 
was done within this belt,' and although many of the plans have 
not been fyled, still you will appreciate the fact that the poor fly
eateil, mosquito-tormented, and hornet-stung surveyor has not 
been idle, and that through perils by land and perils by water, and 
through many tribulations, he should be congratulated on fur
nishing the Crown Lands Department with so much valuable 
information at so little cost to the country. 

It is a matter of history that before July, 1895, only a dozen 
mining locations had been surveyed within the belt here described, 
and to Mr. Gillon, 0. L. S., of Fort Frances, and myself fairly, 
belong the honor of being the pioneers in this work. 
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It is but fair to add that throughout the whole of this district 
very few locations were surveyed that wer_e not. p~osp~cted . for 
gold, and, though in a few ~ns~ances only ordmary 111~1cat1~~s _" ere 
the result, still on the maJonty of them good pannmg 'cm~ are 
found. 

In the spring of 1896 the prospecti1:g ~len_1ent. began to be 
very much interested in the Manitou D1stnct, 1t bemg the south
'"e~terl y portion of this belt. In the same s~ring ~nother set of 
prospectors entered the country north-east of D11lilorw1c, now known 
as the l\,1innietakie District. and gradually the two have b~en con
nected by surveys, until now we see development work qmetly but 
persistently going on from one end of the central gold belt of the 
\Vestern Ontario gold fieilds to the other. 

In August, 1897, I had the honor to be called to pioneer a 
ne\\· district nmY known as the ~ ew Klondike, named so from 
the fact that' placer mining ,ms thought possible, and considerable 
excitement ,Yas created by the dirt in several gulches showing 
rich pannings. ~ othing further has been attempted in placer min
mg, as the quartz veins, being of so rich a nature. all efforts have 
been turned towards their development. The results so far haYe 
not been disappointing, and some of us may live to see that dis
trict bearing its share in the honor and glory which the central 
gold belt is designed to receive: but the proverbial hesitation of 
Canadians to venture their money in untried localities is having its 
influence on the development of the country. which may be aptly 
illllstrated by the following incident: 

One day meeting a Yankee Irish prospector in his canoe. he 
,,·as asked hmY he was making it go. '' Och." he saYs ... is it how 
?ime making it go. your asking ? \\~ ell. not very good: Canada 
1s _too. slow. \Ve have lived just forty years too soon... Joking 
aside, 1f the wealthy men of Canada could conceive of the immense 
wealth vd1ich nattire has stored up in their own countrY. instead 
of senclir~g their money outside. for investment they would keep 
some of 1t at least to develop tl11s mineral \Yealth. ,Yhich. as loyal 
and patriotic citizens is expected of them. and not remain under 
the stigma which they are hy not only 111,· Irish friend. hut a.11 
those who have seen this part of the Ontario g-old fields in its pro-
cess of development. '-' 

I ha':e _shown yon thus far how. in the short space of thrt-e 
years. this immense tract of land has been explored and what was 
:l10ught t?• be the best c:£ it surveyed: and I would be pleased to go 
into deta.11 and describe each property and the improvements 
the:eon. but that would take more of your time than I have anv 
desire to occupy. Suffice it to say there are nnw which I kno,~· 
of IO shafts dmrn 100 feet. 20 shafts dnm1 75 feet. 20 shafts down 
50 feet. and many others from 25 to -40 feet. ( )ne shaft only has 
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reached the depth of, 200 feet, which is on HW 419, in the New 
Klondyke, and owned by the Northwestern Ontario Gold Mining 
Company. This vein has developed from a stringer to a width of 
5 feet, retaining its values. A stamp mill is to be installed during 
the coming season. 

One stamp mill, '' The Haycock," only has been erected until 
this wi1iter the ~arker Bros. put in a Tremaine steam stamp mill 
for testing location HW 339, on the Lower Manitou. Thie result 
has been so satisfactory that they have completed the purchase of 
the said property for $10,000. 

In the Minnietakie section, on IOS S. V., development work 
was carried on last winter and part of the summer. A shaft was 
sunk 65 feet and a crosscut of 35 feet in solid quartz by the John 
Sykes Mining Co. 1 and the assays proving so satisfactory the Com
pany are now putting in a ten-stamp mill and a saw-mill to cut the 
lumber and timbers for the buildings required. 

In the Upper Manitou section, "The Independence," HP. 387, 
has been constantly worked for a year. Three shafts. have been 
sunk, one to a depth of mo feet, and a crosscut of 17 feet in solid 
quartz and a drift along the vein from No. 1 shaft to No. 2. The 
Company are now installing a IO-stamp mill, which shows that the 
results have been fully up to expectations. 

There are rumors of other Companies putting in stamp mills 
the coming season, but the fact that so much work has been done 
and so few mills p1ut in is to be taken as a good indication rather than 
otherwise. A stamp mill is not required, is a much larger expense 
to establish than people generally imagine, and if from any cause 
a Company ceases to operate condemns a property, until sufficient 
development work has been done to give a fairly correct idea oi 
the ore in sight and its value. Here, again, comes in the lament
able cry, " Oh for some of the almost idle money of the wealthy 
to bring to light the unlimited mineral resources of Ontario!" 

Reference has already been made to the fact that three years 
ago this mineral belt was practically unknown. Still, so much 
importance is attached to the future success of this district that 
the Government have spent about $rn,ooo in opening up roads 
and improving navigation; and to facili:tate business and to meet 
the requirements of the district the C. P.R. has built three new 
stations at Dryden, Wabigoon and Dinorwic, with all the accom
panying buildings, sidings, etc., and at Dyment sidings and a flag 
station, for the winter traffic to the New Klondyke. 

In that time (three years) villages have grown at the above 
three places, stores, hotels, churches, schools, and all the necessary 
dwellings have grown up where three years ago .the virgin forest 
reigned supreme. Steamboats nm from all three places to assist 
in· the vwrk of opening up the country, which is slowly but surely 
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being accomplished, and with the unstinted use of pluck, ~l~owf 
grease, and capital, nothing can pr~vent the central gold e t o 
the Rainy River District from havmg a place among the great 
gold-producing areas of the world. 

In conclusion, let me say, our mineral resources 1:1ay be the best 
in the world or they may be worked more economically _than any 
others, but we cannot expect foreign c~pital. to beoome mterestesJ 
until Canadians snow their confidence m their country by ventur
ing to go down after the yellow stuff, and thus prove to the world 
what some of us are now satisfied would be the result. 

DISCUSSION. 

Mr. Tyrrell-I was personally very much interested in this 
paper. I know some of the properties, and I am glad to hear of 
their success. 

I think, as the author of the paper is not present, we should 
depart from our rule and move him a vote of thanks, and _I have 
much pleasure in doing so. Seconded by l\lr. James Dickson, 
and carried. 

Mr. Kirkpatrick-This paper has given us a great deal of infor
mation which will prove very valuable. ::\fr. Selby has clone some
thing that others have not clone, giving us the exact location on 
which the development work is being performed. He mentions 
one, I think it is H. W. 339. I hope the owners may be successful. 
because they are going in pretty extensively. \\'hen I was in Rat 
Portage a couple of years ago prospectors were going back into 
Keewatin a couple of hundred miles. I understand Mr. THrell 
went up with them. · -

Mr._ Tyrrell-I think they did make quite a discovery up in 
Keewatin, but the great distance made it rather impracticable to 
work the property; that was the conclusion we came to. 

The vein was only six inches when we started and it looked 
promising, and I advised them to sink on it. and tl;ev did so, and 
it has been widening practicallv ever since. ..-\.t one dme thev lo-,t 
the vein at a depth of roo feet, -and thev wrote down to me a-skina
what they had better do. I replied they had better not· be dit 
couraged too soon, but continue on for a few we.eks at all cn·nts. 
and they would very probably strike it again hdnre Iona·. Thev did 
so, and found the vein again, and it has been widenin; ever iince. 
The last report I heard was that they were gettino· an averao-e 
a~ross the whole width of the vein of $48 to th~ ton, ~vhich shmJd 
gwe them reason to be encouraged. 
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Mr. Sewell-I always !U,Sed to feel rather ashamed at being the 
only one who wrote on these subjects, and I am glad to see some
body else is going into it. I was, I think, the first to survey in 
the New Klondyke, and on one property we got a shaft down 
about 90 feet, on the 'Mastodon, but it has been full of water for, 
I think, about five or six years now. At the time there was some 
talk about a water power in that locality. In my mind one of the 
interesting features in our ~ orth-W estern Ontario gold fields is 
water power. It is a means by which ,Ye can reduce the expendi
ture very much. In the New Klondyke, when _I first knew it you 
could walk for miles without touching the ground. The engineers 
of the C. P. R. had been going over the ground, and in order that 
their lordships might have an :uninterrupted view, they sent their 
cook boys on ahead and fired the forest, the result of which was 
you had to walk when you went surveying about five or six feet 
off the ground on these stubs. Now it is being covered with little 
jack pine and small scrub, but the timber is not of any practical 
value, which is a very material point. It is said that in British 
Columbia, at the Deer Park :i\Iine, miners have been paying a dollar 
a pail for \Yater to wash out their mill. They have actually had to 
carry it to the mill in buckets and pay a dollar a pail for it. Their 
pipes were all frozen and they had no water to go on with their 
vvashing. Vi/ e have a good deal more water than they have, but 
still we need to make iUse of it, not altogether for washing for ·mill 
"purposes, but to take the place of fuel. Electricity is being so 
developed that a distance of r 5 or 20 miles is not anything out of 
the way to transmit power from our waterfalls, and I notice the 
Government has made very wise regulations in regard to those 
water powers; they can only be used and leased for actual bona 
fide use for mining or other purposes. Electricity will reduce the 
cost of mining in a great many cases fully 25 per cent., and this 
will often mean the difference between mining at a profit and not 
mining at all. 

The writer of this paper says this gold belt is almost all 
Huronian. Now, that is as much as to say other rocks are not 
carrying gold. When I first ,yent out west into that ~ountry, the 
Lake of the Woods was the only place where they supposed the 
gold was. Then they found there was gold in the New Klondyke, 
but still those were the early days. It was thou~ht that the horn
blende schists of the H uronian formation were the only gold bear
ing formations. Time went on and people_ came to the conclusion 
that if the granite happened to be up against the vein it did not 
injure it, and then they found if the vein got into the granite it was 
not anv detriment. Now in some cases thev get the gold only 
when thev are in the granite. Take the celebrated Mika-do Mine, 
they say J.t cuts across the granite. When they are in the granite 
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they get the gold, when they get out of the granite and into the 
Hnronian schists they do not find any gold at all. Of course the::-e 
are pecitdiar phenomena clue to each particular locality. You can
not lay down any actual rule. 

Dr. Dawson said, in his earlier treatise on the Lake of the 
Woods, there was a possibility of finding- gold in the Lauren
tian, pure and simple, although it had not been found yet. He had 
seen some very nice looking veins. N 0\\ .• veins are fo~nd in the 
old Huronian gneisses, the oldest rock which ,\·e have in Canada. 
They have it clown at Island Falls, on Saw Bill, the Hammond 
Reef. The gold is not in quartz. It is in the old Laurentian rock. 
The rock is impregnated with gold. 
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SURVEYING IN THE GOLD FIELDS OF 
ONTARIO. 

BY F. L. FOSTER, 0. & D. L. S. 

Mine Centre. 

To members of our Association who have not made the mining 
districts of Ontario the scene of their professional labors, but who 
may contemplate doing so, a short article on the subject may prove: 
interesting. 

With a view to making it somewhat insti,-uctive as well, I have 
jotted down some memoranda based upon an experience of a year 
and a half in the Rainy River District, spent for the most part in 
the Lower Seine River gold fields-, engaged in surveying awl 
examining mining locations. 

In the spring of 1897 I was induced by some speculative mining 
men, interested in the development of that part of Ontario, to open 
an office in the new settlement called Mino' Centre, situated on the 
north side of Shoal Lake, a widening of the Seine River, seven or 
eight miles east of Rainy Lake. It is so called from its proximity 
to the centra.l portions of the lately developed mining locations of 
the Lower Seine. 

Although the feverish excitement of the previous· two years. 
bad, oo a great extent, died out, and most of the prospectors and 
mining speculators had gone to explore fresh regions, there were 
enough left to make business brisk at times and keep one moving 
about a good deal. This enabled me to examine a considerable 
area of country, the appearance of which seemed to fully justify 
the good accounts given of it by prospect6rs and others. By the 
geological maps issued by the Crown Lands Department, it will 
be seen that most of the mining locations at present surveyed occur 
in the belts of Kewatin schists, and though some of the best mines 
in the immediate vicinity of Shoal and Bad Vermilion Lakes occur 
in the Protogene and Gabbro rocks, in close proximity to the
schists, it seems to be a general belief among prospectors that the 
Huronian rocks are the onfy ones worth exploring, the rest of the
district having been ignored by tl1em. From what one hears it 
would seem that this District has not been very widely or carefully 
explored. 
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Prospectors do not appear to have had the means necessary_ to 
thoroughly examine more than a comparative~y small pro~orh~n 
of this large area. Even many surveyed ~ocat1ons are. but imper
fectly known, the o\\'ners being co1_1ten~ with a superficial e~plora
tion, and the discovery of someth111g 111 the _.nature of aunferous 
rock upon which to speculate, so that even 111 abandoned or f?r
feited locations good pay ore may be found by more effective 

exploration. . . . 
The Ontario and Rainy River Railway through tl11s d1str~ct. 

now in course of construction on or near the old C. P. R. hne 
marked on the maps, will doubtless give a ne\\· impetus to pros
pecting in its vicinity, and will, by decreasing the pr:sent heavy 
.cost of transporting mining machinery and supplies, greatly 
increase the value of good properties that might otherwise not 
he developed. 

A surveyor of a speculative turn of mind may by ass1stmg 
:impecunious prospectors become part o,vner of locations more 
,or less valuable. 

A good property can often be secured for a small sum or a 
:share acquired for making the suney and plan. This is frequently 
,done with advantage to all concerned. 

This brings me to a consideration of the value of a special study 
•of practical minera1logy and geology. Of course all our survey1 )r~ 
know more or less about these sciences. but he who practises in 
the mining districts should spare no effort in applying this theory 
to a practical knowledge of the geological formations and min
.era1s existing in the scene of his labors. If this is clone he makes 
11imself equal ~n knowledge and skill to many of the mining experts 
sent to exan!me m~neral . deposits ancl report upon partly tlt.'Yel
•oped properties by _mtendmg purchasers. .-\ careful report from a 
:surveyor accompamed by well drawn plans is often as valuable as 
one by the expert of \\'ide experience. There is little or nothino
that a highly paid mineralogist can do to\\'arcls ascertainincr th~ 
value of an incipient n1ine that cannot b,:;,, done by our sun:vors 
,, ho have made the SJ)ecial studv a hove' r""'fer1·ecl to· ·' 1· · . • '- . . .. n on 1narv 
vrospect~r. by thie use of his pick a1i.d showl. mortar and o-olcl-pa1~ 
can reachlv tell ,vhether a lead is ,,·ort h l, I · ~ ' 

, • . . . t t:ve opmg; or not. so a 
:ttrve) or,, eqmpped \\'Ith a few assaying materials and testing 
ctppa_ratus, can make a better calculation of qnantit . l , . ·-f 
quality-one at least sufficiently accurate for . J' ~ . anc tc :--t o 
in the initial stages of develo1;ment ,,,}11· -1 ~ p1 ~f1m111ary report 
· fi • l 1 lan. 1 necessary be 
m part, con rmed by a professional assayer In tl . , -- , ·, ·. 
I mav sa v here that tl ., I ·t - . ·. . lls u )J1t1u.:t1011, 

4 - • • • , le ec l11 es and practical mstn •t · · . ., 
rn the m111111g districts of Ontario b . l . ·I I . ffi,. t_c ton g1_, en 

· ) ng 1 ) e uent mmnalc)gtst:--, 
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tmder the authority of the Government, free of charge, to pros
pectors and others, are very greatly appreciated by all who receiv_e 
them. 

A course in the School of Practical Scienc~ is, however, very 
desirable, and should, I think, be taken advantage of by all who 
practice in these districts, adding materially to his professional 
prestige as well as knowledge-a matter of much importance in 
this sphere of action. 

Books for reference and study. such as Prof. Chapman's "Min
•erals and Geology of Central Canada," his " Mineral Indicator," 
Prof. Lake's ·• Prospecting for Gold and Silver,"' etc., will be found 
useful if not necessary as constant companions. 

A sufficient knowledge of hydraulics should be acquired by our 
surveyors to enable them to make an approximate calculation of 
the power to be developed from the numerous rapids and water
falls on our rivers, as this will be an important factor in mining 
operations. 

The transmission of this enormous power. by means of elec
tricity will, at no distant date, simplify and cheapen the process of 
mining in many places. In short, our surveying profession, in 
order to become a paying one in these parts, must be combined 
to a certain extent with that of the engineer and mineralogist. A 
survey of a location should, whenever early development or sale 
is desired, include sufficient data to allQw a plan and notes to be 
made, showing the position of the ore vein or lode, its direction, 
dip and strike, a rough estimate of quantity and quality of ore; 
the 'topography, height o.f hills, position of lakes and rivers in, its 
vicinity, position of waterfaJls, their height and volume and rate 
of current, timber valuable for mining purposes, and in fact suffi
cient knowledge to enable an accurate preliminary report to be 
made. In cases where rapid surveys are required in order to secui-e 
title merely, thiis extra work is superfluous, and can, if desired, be 
clone later· on, but its value as ::i. means of ready sale cannot be 
over-estimated, and should be -done in the first survey if possib!e. 

It may seem superfluous to mention camp and transportation 
outfit, as they differ but little from that used by any of our sur
veyors of wild lands. but to the few not accustomed to the practice 
un.der consideration, I may say that the first requisite for slummer 
\VOrk in the region of lakes and rivers is one or two good Peter
borough canoes, each capabie of holding three men with camp 
outfit and prov1s10ns, and deep enough to carry thris load over 
rough lake waters m heavy weather without shipping seas, and 
light enough to be portaged by one man. 
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The camp outfit may consist of two 7 x 9 tents of 8-oz. duck, 
with waterproot floor sheet for each; four tin camp kettles, ~tted 
into each othe1 :,o as to torm one package; half-a-dozen kmves, 
forks, spoons, and tm cup:,, thic latter fitting. in each other; small 
bags in which tms ot pepvcr, salt, sugar, bakmg powder, etc., may 
be carried sepa1 ately. . . 

Provisions may cons1:,t of bacon, beans, potatoes, flou~, b1scmt, 
dried apples, sugar, tea, cuttee, pepper, salt, yeast o~ bakmg P?W
der; canned goods, cons1:,L111g of tomatoes, beef, frmt _of any kmd, 
condensed milk, etc., accordmg to taste., The total weight o_f these 
provisions should not exceed eighteen po~nds for each days con
,sumption for a party of six men, but 1t is as \Yell to have a few 
pounds over in case of accident or delay. 

As to instruments, a small, light transit, with a three-inch limb 
and an expansion tripod is a good one for general use, and can be 
carried in its box over the roughest places without inconvenience 
or danger of being put out of adjustment. J n the more important 
and widely extended surveys a larger one is, of course, necessary. 
A micrometer for s'ttmmer work is the best instrument for traver.;;
ing a~d getting distances across water stretches. 

A small compass, with a four-inch needle and folding sights. 
gives good results when locations are small, the needle being only 
used for turning angles. It is almost useless to say that mining 
locations should be bounded by well cleared lines and have good
sized posts at the corners,' very plainly marked with block letters 
and numerals. No Roman numbers ought to be put on posts, as 
they are apt to he puzzling to some people. 

I have found in my practice that in order to secure prompt 
payment for surveys no trust should be allowed, either cash should 
be paid on delivery of plans, or an as . .;;ignment in writina- of an 
interest in the Ideation should be demanded. It is an unf;rtunate 
fact that the majority of prospectors and minino- speculators with 
whic~ a surveyor has to deal are, as a rule, not t~en of the strictest 
probity, and although _one meets \\'ith some of the opposite char
acter, they are. exceptions_ to_·the genera1l rule. If I was writing 
a moral es~ay mstead of JOttmg clown a few hard facts. I would 
say somethmg strong l~y way of warning against this lack of honor 
preva_lent. I supp?•se, 111 1~1ost mining can1ps: gambling- and the 
mord!nate use of ~1quor bemg the principal causes as well as effects 
of tl11s lax morality. .-\s the life une leads in these half-civilized 
places constantly exposes one to the effects of tl1ese . · , - I I 
I 11 . , , Ile~. neeL 
1arc y caution evL-r,·one to avoid both if he would t · 1 · 
t t . . . . . re a111 11s repu-
a 1011, prosperity or heaJth. During· 111\' shoi·t st·i,· "'e " 1 · 1 t 1 1 ·1 . ' . <. , ..,, Vtra aCl'lc1en s, c eat 1s, anc murderous assaults han· occurred in ~line Centre 



PAPERS READ-SURVEYING IN THE GOLD FIELDS OF ONTARIO, 77 

and vicinity, caused by these vices and the lack of organized 
methods of preserving law and order. And then, too, so many 
false representations are made by holders of mining claims as to 
their value that one has to be constantly on his guard, and should 
take all accounts of " rich strikes " and " bonanzas " with some 
reserve, until a personal test of their truth is made. As a rule, 
nearly everyone is suspicious of his neighbor's veracity, and a 
1·eputation for strict honesty is only to be sustained by a fair a~d 
impartial judgment of all properties one is called upon to examine, 
apart from any interest he may have in them. 

It is well known that this part of Ontario has suffered greatly 
in the estimation of capitalists and mining men in England, the 
United States, and Canada by the inflated accounts given by a 
few unscrupulous people interested in booming poor properties 
under false pretences with a view of making rapid sales at high 
prices. But the good old saying, " Magna est veritas, et prevale
bit," will be found applicable here in time, and when the tmth is 
known by actual deveilopment of its mineral wealth,. this part of 
Ontario will in all probability take a high rank as a field for invest
ment of capital. 

DISCUSSION. 

The President-Where do you bank your funds ? Have you 
made your fortunes ? 

Mr. Tyrrell-\Ve put it in barrels in the cellar. 

Mr. Sewell-,-If you notice the map the Government has issued 
-of that place the paper speaks of, there is intrusive granite, it has 
come up, it is post-Huronian, the Foley, the Lucky Coqn, and the 
Golden Star, and the Olive are all on this intrusive belt. At the 
,outer ridges of the Olive there appears to have been a volcano, 
and that has thrown it up. 

Mr. Foster-All the Vermilion Lake. region is supposed to be 
.an old volcano, and in the olden times they say there was a high 
mountain round there, and by glacial action and other weathering it 
\Va~ brought down to its present level. The green Huronian schists 
fo1t1nd there are supposed to be lava. Those and the conglomerates 
are supposed to come from thi~ crater. The plowing down of this 
action has caused the Plutonic rocks, the original granite, to be 
exposed and the schists to be only found on a portion of the dis
trict, so that in the highest portion, where this crater was, the Lau-



78 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

rcntian rocks, gabbro and so forth are exposed, and form some 
valuable mines, amongst others the famous Golden Star. 

Mr. Sewell-Is that Laurentian ? 

Mr. Foster-Yes. 

Mr. Sewell-Lawson says no. He says it is close H uronian. It 
is a matter of date. There are thousands of years bet,v€en the two. 

Mr. Foster-However that mav be, these mines, the Golden 
Sfar and others, are peculiar. They are not far from the contact 
between the schists and this old rock, and another peculiarity of 
that and other mines in the vicinitv is that thev increase in value 
as they go down. In nearly all the· leads that have been developed 
in that part of the country the rock has increased in richness, and 
the veins in width as they get deeper. This is a very important 
fact, and it does not occur in all parts of Ontario nor British Col
umbia. 
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EXPLORATIONS. 

BY JAMES DICKSON, O.L.S. 

Fenelon Falls. 

Mr. President,-In presenting a paper on the above subject, it 
is not my intention to go to any great extent into details, but 
simpiy, from my point of view, draw the attention of this Asso
ciation to a few of the reasons why more exploratory surveys. 
~hould be made. 

In the early history of the country an occasional line was 
projected into the unknown wilderness and made the base of 
future surveys. But it is only within the last few years, when 
the base lines in the Rainy River District were run and the more 
recent production of the western boundary of the Nipissing Dic:;
trict to James' Bay, that explorations were reduced to anything 
like a system. 

We are indebted chiefly to geological surveyors for our' know
ledge of the geography of our Province even in the vicinity of 
the settled portions. Those parties were generally in charge of a 
chief not skilled to any great extent in the art of surveying, the 
party consisting• of, at the most, only three or four persons, the 
primary object being to get a knowledge of the mineral resources 

. of the country, with a passing glance at its fauna and flora. Each 
party is assigned a certain district for a season's operations. They 
have not the requisite skill, nor are they furnished with the neces
sary instruments to either take observations, or make anything 
approximating an accurate survey. In fact, they are to do a maxi
mum amount of work at a minimum of erpense. And I have no 
doubt when to their skilled eye a section of country shows no indi
cations of mineral wealth, many objects of importance both from a 
scientific and a commercial point of view have been entirely over
looked. 

The accuracy with which many of the lakes and stre~ms have
been laid down on plans by these gentlemen speaks volumes for 
the care they have taken in the discharge of their duties. 

Other parties have at various times been intrus.ted with 
exploratory surveys in certain districts of rivers and lakes. But 
the smallness of these parties and the difficulty of transit made it 
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imperative to take the lightest and least accurate description of 
instruments. And the chief has been often comp_elled f~r. self-pre
.servation also to cover a maximum of territory 1~ a minim~m <:>f 
time. Portions of his work have been done while seated m his 
•canoe in a drenching rain, a driving snow-storm, or tossed at the 
mercy of wind and waves. His skill_taxe? to t~e utmost to preserve 
the ltves of himself and party, leaving httle time to devote to the 
primary object of the expedition. . . 

Large sums of money have been expended in the p_rosecutlon 
•of these surveys, and collections of valuable i~f~rmatlon __ stored 
up for for .use of future generations, but a tnflmg add1t10_n ~o 
the outlay, small in proportion to the value of the results obtained, 
,vou1cl not only have made these surveys much more_ accur~~e, but 
would have saved large expenditure in future. But m add1t10n to 
what has been accomplished up to date a very large percentage of 
our vast Province is still a sealed book except to the hunter and 
trapper. 

I rteed scarcely point out to an audience such as this is. skilled 
in the use of the compass, how frequently the magnetic needle is 
<leflected from its true course even when there are not the slightest 
indications of any mineral presented to the eye. nor how those 
variations box around, in short distances. from one degree up to 
a large arc of the circle, without the operator having t}:le least idea 
that there is anything wrong, unless at each and every station he 
takes a careful back sig-ht to some well defined object, a thing 
manifestlv impossible with the staff and means at his disposal. 
· Should his traverse start at one accurately defined point and 
terminate at another equally \Yell established, when he comes to 
plot his survey he may find himself miles out, with no means of 
finding out either where the error began or ended. But should 
neither thie starting nor ending point hav~ been accuratelY laid 
<low~, he may ?e out from beginning to ending. and either him
self, if pros~cutmg the work further. or the one following in his 
footsteps. will not only perpetuate, but most likely increa!le, the 
error. 

True observations for both latitude and lono-itnde mav T)c taken 
from time _to time, but we. all ktH~W how fr;;uently consecutive 
d~):'S and nights mar pass without either sun, moon, or stars being 
visible,. and long d1~tances passed over between observations. so 
even this does not meet the end in view . 

. A surveyo~ is instruct~d to proceed to a given point and project 
a lme 

I 
for a cltstance of fifty or one hundred miles or more. He 

!1as a numerous pa:ty,, consequently a large store of provjsions 
1s necessary and_ his expenses for transportation a hean· item. 
He has no previous knowledge of the country, nor can ·he find 
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. any reliable 11_1an who has. Along with his instructions he receives 
a map of the country on which· are shown the principal lakes, 
rivers, and canoe routes, withi as much accuracy as mortal man 
·with the means at his disposal is capable of. Glancing over this 
·map, which he assumes to be approximately correct, the surveyor 
soon fixes the route by which his supplies can be forwarded to 
·points which will be either intersected by his line or adjacent 
thereto. He gives his packers the necessary instructions, together 
with a sketch of the route they are to pass over, also a hint as to 
the time at which he expects them to be at a certain point, takes an 
-observation, and commences work. Some fine· evening, when all 
virtue has gone out of both bacon and flour sack, and sundry 
other useful articles have also become exhausted, he makes the 
rendezvous, and instead of finding the much needed· supplies they 
may be "miles, miTes away," and starvation staring the whole 
party in the face before a junction of the two parties is effected, 
-and the work may have :to be suspended for days. 

It has never fallen to my lot either to have charge of such a 
-survey or to be even engaged on one, so that I can only theorize. 
But as some of the gentlemen present have, I should be mucl~ 
pleased to learn from them whether their experiences have proved 
my theory correct or otherwise. 

I would suggest that the whole of the unsurveyed part of the 
Province of Ontario be divided into sections, and lines run due 
cast and west arw due north, at intervals of eighteen miles. Each 
section would thus embrace nine townships of thirty-six square 
miles each. Have the lines well opened out, wel'l blazed, and mile
posts, either of iron or durable timber, and properly marked, 
erected, so that any person travelling t'hrough the woods and strik-
·ing a line could locate himself acoorately in a few minutes. Dur
ing the progress of the survey, whenever a lake or river of any 
-extent or volume was struck by the line, a compass and micro
meter trayerse of its shores could be made, if it was only for a 
-few miles on either side. A coup1le, or, at most, three men, would 
suffice for this, and, from the points thus established, fairly accur
ate sketches of the intervening country could be made by any 
person at all skilled in woodcraft. 

Were a system such as this, or one along similar lines, carried 
-out, in the course of a few decades we would have an invaluable 
topographical map of the whole Province, and the value of the 
information thus obtained would be far in excess of the cost 
incurred. 

I have no doubt but that the amount of money saved to miners 
:and lumbermen during the last few years in the Rainy River Dis-
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trict by having the recently surveyed exploratio_n _ lines to locate 
their operations from has been more than the ongmal cost of the 
lines. 

It has been urged by some that the cash expended on many 
.of the surveys undertaken by the Government in recent years has 
been thrown away, and, in so far as the Province has benefited, 
might as well have been sunk in the depths of the sea, and that 
the public should not be called upon to furnish fiUnds for the benefit 
of a few lumbermen and miners. But they entirely overlook the 
large outlays those gentlemen have to make before they realize 
any returns, and the quantity of produce and manufactured articles 
they consume which are drawn from the centres of industry. I 
submit that if there are any undeveloped industries in any section 
of the Province, or hidden treasures in either our rocks, lakes, or 
rivers, it is the bounden duty of every Government to assist liber
ally in their development. There are few articles of either agri
culture or manufacture that are not required to some extent in 
each and every community. Each section of country has generally 
some particular line of industry peculiar to itself, and it is only 
by a fair interchange of their various productions that nations and· 
individuals obtain their wealth. 

DISCUSSIOX. 

_Mr. Tyr:ell-_ I think we are all agreed that it would be a yery 
desirable thmg 1f those exploratory surye\·s could be carried on in 
advance of the township surveys: The ·difficulty seems to be to 
get such a system under \Ya\'. Has a1wthino- been done to brino-
the matter before the Goverriment urgin'o- th/ desirability of such ~ 
move ? If not, I think it would be ye'rv desirable that a ·committee 
should be appointed and this matter pressed upon the Department 
of Crown Lands. 

. Mr. Dickson-. There was something done. I think, towards hav
ing a topographical survey made of the whole Province. 

l\Ir .. ~hitson-E_ach. year the Government spends the small 
appr~pnation at th~1~ chsposal advantageously. and last year two, 
very important men_cha_n Imes were run, one from a short distance 
e~st of tl~e Sault to its mtersection with the main line of the Cana
chan Pacific, about 100 miles in length, and the other an extension· 
oRf. the boundary between 1\ipissing- ancl Algoma to the ::\I\~Osc 

1ver. 
I think l\[r. Dickson's paper pretty well Yoices the sentiments-. 
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of all mining men and those who have had anything to do at all 
with the exploration, and the running of base lines within the last 
few years, and especially in the Rainy River District, was a great 
convenience to mining men. It is absolutely necessary that all 
mining locations should be tied on to some known point, and before 
the base lines were run in this District it was very expensive to 
lay out a mining location, but now it is e_asily done. No point is 
very far from a base line now. Timber limits are also now easily 
located. 

Mr. Dickson-I would like to hear from any gentleman whether 
they have had much difficulty in forward\,!lg their supplies to the 
different points on their lines. 

Mr. Sewell-I always found by following a system you have 
-very little trouble. Have one man responsible for the whole thing. 
I always manage to get along pretty well, I get some one who can 
talk Indian, or occasionally hire an Indian. 
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TIME AND AZIMUTH BY STARS, OBSERVED 
ON THE VERTICAL OF POLARIS. 

Bv L. R STEWART, 

Toronto. 

This paper contains the derivation of formulae for reducing 
transit observations for time and azimuth of stars across the ver
tical of Polaris. 

The observation may be made as follows: The transit having 
been set up, the sight line is directed along the line whose azimuth 
is to be determined and the horizontal circle read. It is then 
directed to Polaris, and the time noted, and the horizontal circle 

again read. Th~n, keeping the instrument clamped in azimutl;1,. 
the time of transit of some other known star across the same verti
cal is noted. If desired, this operation may be repeated on some 
other star with the instrument in the reverse position, the times of 
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setting on Polaris and of transit of the other star being noted, and 
a second reading of the horizontal circle being taken. 1~ second 
reading on the reference mark should also be taken. By this means 
the effect of errors of adjustment of the instrument will be nearly 
eliminated. 

The latitude of the place of observation is also required in the 
reduction. 

The above diagram is a projection of the celestial sphere on the 
plane of the horizon. AB is the meridian, A the zenith. B the pole, 
C' the position of Polaris at the time of its transit, C that of the 
time star. Then if 

¢> = the latitude of the place. 
rf = the declination of the time star. 
,J' = the declination of the pole star. 
p = the polar distance of the pole star. 
t = the hour angle of the time star. 
A = the azimuth of the pole star, reckoned from the north . 
.1 = the angle CBC' .. 

we have from the diagram 

C = 90° - </> 

a= 90° -rl' 
a'= 90° - rf = p. 

As the transits of the two stars are not observed simultaneously, 
the angle \ differs from the difference of right ascension of the 
two stars by the intenal of time between . the two transits. that 
interval being reduced to sidereal time if a mean time watch has 
been used in taking the observations, so that 

.l =(a'-a)-(r' -r) 
'1'' aud 'r beiug the observed titllt's. 

Then from Sph. Trig. we take the equations: 

sin .l cot C =sin a cot a' -cos a cos .l 
sin B cot C = sin a cut c - cos a cos B 

S
• A sin ct sin C 
Ill =----c--

sin c 
,rhich ma·y be written: 

sin .l cot C = cos rf tan ~• - sin rf cos .l 
sin t cot C = cos rf tan <;> - sin rf cos t 

. , cos rf sin U 
8111 /"\=---

(11 

(2) 

cos</> 

The~e equations contain the solution, but they must be trans
formed 111 order to adapt them for logarithmic c0111putation and 

0 solve for f. , c.. 

The first of (3) may be written: 

cot c = cos o - sin o cot o' cos .l 
sin il cot rf' 
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then, introducing the auxiliary 8, such that 
tau 0 = cot o' cos .:1 

it becomes: 

-Or 

cot O= cos o - sin o tan() 
sin .:1 cot o' 

= cos (<5 + 0) 
CvS (:) sin .:l cot o' 

Substituting the value of cot o' from (4) 

cot O= cos (,5+8) 
tan .:1 sin 0 

(4) 

t O tan .:1 sin H 
an ----- (5) 

cus (o +HJ 

Substituting the above value of cot C in the second of (3), we 
have: 

. t cos ( (5 .;- (}) • r t • s111 . --- +sm o cus -=cus o tan <f> 
tau o sm (} 

Dividing through by sin o and introducing a second auxiliary '8' 
such that 

it becomes: 

-or 

tan&'= c••s (<5+0) (6) 
ta,'i rl sin (} sin o 

sin t tan 0' +cost =tan </> 
tan o 

((-/ ' f' tan ¢ cos 0' 
COS. - I=---

, I all r5 !7) 

The equations (4), (6), and (7) determine t and (4), (S), and the 
third of (3) determine A. 

The above is a rigorous solution of the problem, but as t and :-\ 
are small angles they may be expanded in series, and by that 
means much more convenient expressions for practical use may 
be obtained. 

To expand t in series write' the first of equations (3) in the 
·form: 

t C sin .i 
an ----------

cos o cot p - sin o cos .1 

sin .1 
cos o cut p ( 1-tan <5 cos .:1 tan p) 
sin .:1 • - 1 

=-- tan JJ (1-tan r' cos .l tau p) 
COS r5 

then expanding by the binomial theorem and substituting for tan p 
the expansion 
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p3 
tan p =v+ :f + 

neglecting powers hi&'her than the third, this becomes on multi
t)lying out and arrangmg 

i:illl ..l ( .r A :.i tan C= -- p+tan u cos p 
coso 

+tan 2c5 cos 2.l p3 + ! p:; (8) 

Again, transposing the second of (3) and dividing by sm 0 ., we· 
find 

. cot C tan o 
sm t-- +cost=--

sin c5 tan rf 

Then, t being small, we have by expanding its sine and cosine and 
neglecting terms of a higher order than the third, 

( t -.!) cot~ + 1 1 _ f.-) = tar~? 
· G sin o \ 2 tan o 

Then multiplying out and arranging 
t cot C _ ..!._ t3 cot C = 

sin c5 2 6 sin o 
t;,n rfJ - 1 
tan o 
sin (rp - o) 
cos rp sin o 
m =. -. _ (assume) 

Sln cf 

t must now be found by a series of approximations. Thus, assume 
as a first approximation: 

cot C m 
t -- = -- or t = m tan C 

sin ,~ sin c5 

then substituting this value of f in the second term of the above· 
series, we find as a second approximation 

t COtC _ ml t ~c- »l. -- -- an ---
sin v 2 sin rl 

or m2 
t = m, tan C + - sin o tan 3C 

2 
Finally, substituting this value of t in the second and third terms, 
wE. find on reducing 

m2 ma t = m, tau C + - sin o tan 8U-f- __ tan 80 
2 6 

Then substituting in this expression the value of tan C o-i\-cn by 
(8), multiplying out and neglectina- as before terms of : higher 
order than the third, we have b 

t ~in .1 sin .l = ni -- p + m -- tan o cos .l p2 

cos o cos(~ 
sin.:l.( . · 2 + m -- tan 2cf cos 2.l +½+ m sin O sm .l 
Ct >S v :? cos 2cf 

+ ..!!!_ sin 
2
.l) 3 

6 COS 1 rl p 
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In this series t and p are in circular meaSIUre, substituting 
t sin 1'' aud p sin l" 

89 

for t and p, and dividing through by sin 1", we have (t and p being 
now expressed in seconds of arc): 

in which 

sin A siu A • t = m __ u_ p + m __ u_ tan o cos 6 p 2sm 1" 
cos rf cos o 
• • 2 

+ m sm Li (tan 2o cos 2 Li + ! + ~ sin r5 8tn Li 
cos O 2 cos 2& 

2 ' 2 + m sm Li) 'l • 21 ,, 
-6- cos 11r5 p sm 

m=sin(cp-,5) 
cos¢ 

(9) 

If · the time star be observed below the pole, then m becomes 
sin (cp + o) 

and the term 
cos </> 

m . .!' sin 2 Li 
- Sln o 
~ cos 2 r5 

changes its sign, and t is the hour angle, reckoned from the meri
dian below the pole. 

The third term of eq. (9) may always he negle,cted except where 
•t·xtreme precision is required. In the example worked out in ·the 
::v£anual of Dominion Lands Surveys, on p. 83 it amounts to about 
one-eighth of a second of time. The first two terms contain the 
equations used in the construction of the tables given in the 
:Manual. 

If the third term is to be computed, then the series may be 
written in the form: 

t = m, m p + m m, n, p2 sin 1" 
+ mm, (n, 2 + ¼ + i mm, 2 sin o + i rn,2 m2

) p3 sin2 1" (10) 

in which 
m = sm 6 n, =tan c5 cos Li 

' cos c5 

The azimuth may also be expanded in series as follows:-Writ
ing eq. (8) in the form 

C=tan -- (p+&c.) -
1 {sin~ } 

. cos o 
and expanding by means of the series 

x3 
tan - 1 x = x - - - + 

we '.have 

. 3 

C = sin Ll ( p + tan o cos~ p 2 + tan 2,5 cos 2 Li p 8 

cos c5 

+ I 3 l sin 2 Li S) ;,;P -z--- P 
• cos 2o 
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and also by the third of (3) 

A= sin-
1 

{ ~ ( C - cs ) } 
c,,s cp . 6 

= cos cl' (c - cs)+_!_ cos: cl' ( C- c)s 
cos cp 6 6 cos qi 6 

= cos __ ,5 C _ _!_ ( cos cl' _ cos: o) ca 
cos cp 6 cos qi cos qi 

Then substituting the value of _C given above, multiplying out, 
and reducing as before, we obtam 

A = sin ~ p + sin A tan cl' cos A p2 sin 1" 
cos cp cos cp • 
. "( sm2 6 + ~ ! + tan2 o cos2 A-½--.,-cos cp cos- ,5 

+ ¼ sin2 ~ Ps sin2 1") 
cos2 cp 

(11) 

The third term here may also generally be omitted, but if it is 
retained the series (II) may be written in the form: 

A=m 2 p + m 2 ·n1 p2 sin l" 
+ m

2 (½+,n1 
2 -½ m1 

2 + }m 2 
2

) p8 sin2 
l" 

in which 

and as before 
sin A 

m1 = -
cos o 

n 1 = tan ,5 cos.~ 

(12) 

Comparing equations (9) and (II), it 1s seen that if the third 
terms be neglected 

t = A sin ( cp - o) 
cos ,5 

A = t cos o 
sin ( cp -- ,5) i14) 

If preferred, after finding the hour angle of the time star, that 
of Polaris may be computed by deducting t from ~, and the azi
muth of the latter star may be computed from the, data: latitude, 
hour angle, and declination. Applying an equation similar in form 
to he first or second of (2) to the triangle ABC', we have 

sin t' cot A=cos q, cot p-sin q, cost' 
which equation may be placed under various forms for practical 
use. Thus, writing it in the form 

tan A = sin t' 
cos cp cot p - Rin cp cos t' 
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and · dividing both numerator and denominator by cos cp ,cot p, it 
L€comes 

tan A = sin t' sec ip tan p 
1 - cos t' tan cp tan p (15) 

which is one of the equations given in the Manual for the reduction 
of azimuth observations. It requires subtraction logarithms. 

Again, writing it in the form 
tan A= sin t' 

cos cp tan o' (1- tan cp cot o' cos t) 
and introducing the auxiliary fJ, such that 

or 

it becomes 

cot 0,=cot o' cost' 
tan 01 

tan 0,- cost' 

tan A = _____ s_in_t_' ___ _ 
cos cp tan c5' (1 - tan ip cot (} ,) 

sin. t' sin (}, 
tan c5' sin (0,-cp) 

or, eliminating tan o' by (16) 
tan A = tan t' cos 0, 

sin(O,-cp) 
Equations (16) and·(17) give the solution. 

Or, again, A may be expanded in series, thus: 

t A 
sin t' · 

an = -----------cos cp cot p (1- tan cp tan p cost) 

= sin t' tan p (1 - tan <p tan p cos t')-1 

cos cp . 

Then, expanding by the binomial theorem, we have 

(16) 

(17) 

tan A = sin t' tan p (l + tan cp cost' tan p + tan 2</J cos2 t' tan~ p +) 
cos cp 

and then, expanding tan. p as before and reducing, the expression 
becomes 

tan A = sin t' (P + cos t' tan cp p2 + cos2 t' tan2 'P P8 + ¼ pS) 
cos 4> 

which may be written 
-l ( sin t' } A= tan ,-- (p+ &c.) 

l COS</> 

Expanding again as before and reducing, we have 
A = sin t'· .P + sin t' cos t' tan <p P2 sin 1" 

cos <p cos <p 

• t' • 2 t' ) + ~ (!+cos2 t' tan2 <p-! ~ p3 sin2 l'' 
cos <p cos2 <p (18) 

The third term in this series will seldom amount to more than 
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11 b eglected Its value evidently 
a few seconds, and mlay_ g~era y 1 e n appears. from the following 
increases with the atitu e, as _a so b . taken for the 
table, which contains some of its values, P eing 
year 1900· 

t = t= t - t t= 

4 h. 1 h. 2 h. 3 h. cp ----
5 h. 

II II o'.'s1 o'.'15 
20° 0.24 o.on 
30° 0.36 0.54 0.45 0.17 

40° 0.64 0.93 0.74 
I 

0.19 

50° 1.28 1.85 1.40 0.22 

60° 3.13 4.47 3.27 0.29 

70° 10.79 15.:13 11.01 0.-12 
I --

-0.02 
-0.13 
-0.37 
-0.97 
-2.72 
-10.20 

An examination of this table shows that. this term at~ains a 
maximum positive value for an ,hou~ angle slightly exceedi~g 2h. 
and changes its algebraic sign at a httl_e qver 4h. By equatn~g to 
zero the first derivative of the term with regard to t as the 1_nd:
pendent variable, and then placin~ th_e portion of the term. w1thm 
the brackets equal to zero, reducing m each case and solving for 
t we obtain the two expressions 

' 1 2 . ~ • 2 t' , +- sm q; 
Slll =:I, ---

. 1 + 3 sin2 q; 

. 2 t' 1 + 2 si112 cp 
8111 = -·-

1 + 3 sin2 q; 
the first giving the value of t, for which the third term of (18 l is a 
maximum, and the second its value for which that term vanishes. 
In latitud·e 45 deg. N. it will be found by the above ·equations that 
these two values of t are, respectively, 

2 h. 4 m. ~1.8 s. 
and 4 13 44 ;) 

and these values change slowly with the latitude. The conclusion, 
then, is that in Ontario the third term of the series ( 18) may be 
omitted whenever an error not exceeding 5" may be neglected, 
and especially when the hour angle is in the neighborhood of 4h. 

The above method of obtaining the azimuth of a line should 
be a very useful one for the practising surveyor. Hy providing 
himself ,vith a list of tihe apparent places of about a dozen stars, 
taken from the Nautical Ahnanac, and so chosen that one is alwav~ 
available for observation sho~tly after su~1set at any time duri11g 
the summer, the snrvcyor will then be m a position to observe 
for azimuth at the time h'- considers most convenient, instead of 
waiting for the elongation of Polaris. The reduction of the obser
vations by means of equations (II) and (13). the latter giving tlie 
watch correction, is not a very laborious matter. 
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The following observations ,were taken on March 29th, 1899, 
to find the azimuth of a line and the watch correction: 

Pt. observed H.C.R. Watch .. 
Ref. Mark 4;) 0 18' 
Polaris 73• 33' 30" 
( Hydroo '' 

The apparent places of the stars were: 
R.A. 

Polaris 1 h. 21 m. 21 s. 
? Hydroo 8 50 6 

The data then were: 
~ = 111 ° 13 I (Eq. 1.) 
<p = 43° 39, 36" 
o= 6° 19' 35" 

p=A417" 

To find the azimuth: eq. (II) 
log sin 6 9. 96952 
" p = 3. 64513 
" cos <p = 9. 85941 

13.61465 

8 h. 30m. 51s. 
8 24 43 

Deel. 
+ 88° 46' 23" 
+ 6° 19' 35'' 

'' 1st term= 3. 75524 1st term = 569~" 
'' tan cl' = 9.04480 
'' cos 6, =n9.55858 
'' p = 3.64513 

'' sin 1" = (;",68557 
'' 2nd term= n.68932 2nd term = - 5" 

:. A= 5687" == l 0 34' 47'' 

To find the hour angle of the time star: eq: (13) 
log A 3. 75488 
'' sin ( <p-o) = 9. 78280 
,, cos cl' 

" t 
:.t=3470" 

= 231s. = 3m. 51s. 

= 9.99735 
13.53768 

= 3.54033 

To find the azimuth of the reference mark: 
Az. of Polaris 358° 25' 13" • 

30" H. C.R. on Polaris = 73° 33' 
Az. of 0° of Circle 
H.C.R. on Ref. Mark 
Az. of Ref. Mark 

284° 51' 43" 
45' l>,' 

:-rnc,0 9' 43" 

Azimuths are here reckoned from north in the direction in 
which the degrees of the circle are numbered. 
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To find the watch correction: 
6s. 

R. A. of time star = 8h. 50m. 

West hour angle = - 3 51 

Sidereal time = 8 46 15 

Long. = 5 17 35 

Greenwich sid. time =14 3 50 

Sid. time at Gr. mean noon (N.A.) = 0 26 14 

Elapsed Sid. interval =13 37 9 

Corresponding solar interval 
=13 34 55 (=Gr. mean time) 

Standard time = 8 34 55 

Watch face = 8 34 43 

Watch correction on St. time = + 12s. 

The third terms in equations (10) and (12) in this example are 
found to be o" - 05 and o" - 44 respectively; so that they are safely 
neglected. 

DISCUSSION. 

Mr. Van Nostrand-It is some little time since I studied these 
formulae, and I do not just at first blush take thell_l all in. but I 
think that a great many of us by reading the paper m the Report, 
and making a study of it, will be able to learn a convenient method 
of taking an observation. And I suppose those of us who have sat 
up all night waiting to get Polaris in elongation "·ill thoroughly 
appreciate any method that will let us out of it. 

Mr.' Dickson-I do not think any of us are thoroughly capable 
of discussing this paper at first sight. _\ great many calculations 
have been made, and it is very carefully prepared, but it is 
only when it is printed in the Report and we sit down at home 
and study it out we will appreciate all its advantages. 

Capt. Gamble-I do' not think our Surveyors as a rule, when 
requiring the meridian, take observations of Polaris except at its 
greatest elongation; but with the information given us in this 
paper, one may choose a much u.1ore convenient time for obtaining 
the azimuth . 

• 
Prof. Stewart-I was tied to the method of elona-ation when in 

·practice. If you have a reliable timekeeper it is ~nost useful in 
-obtaining azimuth from observation of Polaris at anv time But 
if you have not a good chronometer, hv observinO" two stars ~n the 

/same vertical circle the time is not m:cess:irv. The latitude how
ever. must l?e known, but it can easily be· found doseh· e'nough 
for all practical purposes. · 
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MORE REMINISCENCES OF AN OLD LAND 
SURVEYOR. 

Bv C. UNWIN, 

Toronto. 

Having been requested by the Chairman of the Biographical 
Committee, of which I am a member, to write in addition to 
those given in 1897 a few more of my reminiscences for the com
ing .meeting, I will do my best to comply, although I fear they 
may possess little interest for my brother surveyors-perhaps it 
may prove not entirely uninteresting to follow me on a survey 
to Lake Superior and stay awhile at the IslaMds qf 'Michipicoten 
and of St. Ignace. 

In looking over my Diary for the year 1864 I find under 8th 
September that I, in company with Mr. H. R. Fletcher (a gentle-
man who had employed me to lay out some mining locations in 
the above district), left Toronto at 7 a.m._ by the Northern Rail
way train, arriving at Collingwood at noon, and left by the steamer 
Algoma about 3 p.m., reaching Killarney at 7.30 on the morning 
of the 9th, Little Current at 11 in the morning, and Bruce 1\1ines 
about 11 p.m. Probably most of you know that Killarney was 
formerly called She-baw-we-naw-ning, which puts me in mind 0f 
an unwilling stay made there in the summer of 1852 on my way 
to Manitowaning to fetch sorpe pork which had been left there 
for me to be used on the survey of the Indian Reserve at Garden 
Rivet;. We were detained by head winds for some time, and when 
we got to Manitowaning found that the pork had been left on 
the wharf in the broiling sun and had become so bad that it could 
not be used. I heard a story of a Frenchman, one I suppose of 
a surveying party, who was starved to death at this same She
baw-we-naw-ning many years ago. He had been detained there 
waiting for provisions. This was during the winter, and the last 
four entries in his diary were (I do not remember the date, but will 
say): "-- day of --,-Packmen not come yet; very hungry; 
eat one snowshoe." Next entry: " -- day of --,-Still no 
packmen; eat other snowshoe:" The next entry: "-- day of 
--,-Packmen not come yet; eat one moccasin." And con
cludes his last entry with: "Packmen not come yet; eat oth(!r 
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moccasin; She-baw-we-naw-ning damn poor p~ace.". It is not 
so bad now, for it is a very important fishmg station-m fact there 
are few, if any, better on Lake Huron. 

10th. Arrived at Garden River about 9. 12 in t~e morning, 
and remained about two hours taking ·in wood. While the wood 
was being taken in Mr. Fletcher, Mrs. Mcln\yre (wife of ~Ir. 
McIntyre, of Fort William), daughter and mece, and !\vent 
ashore and called upon Rev. Mr. Chance, the Church of Eng
land missionary residing at Garden River. •John Li~dsay, P. L. 
Surveyor, came aboard the steamer at Sault Ste. ~lane. He was 
going to lay out some mining locations near Black Bay. l\Ir. 
Lindsay told me that Mr. Devine, the Chief Clerk in the C. L. 
Department, said that the locations might be laid out at right 
angles to the shore of the lakes or rivers, if not convenient to 
run them due north and south. 

I 1th. Arrived at the mouth of Michipicoten River about 7 
a.m., where left a mail bag and one passenger, :\Ir. Rankin, father 
of the gentleman in charge of the Hudson Bay Company's post 
at Michipicoten. Mr. Fletcher and several of the passengers went 
up to the post, and Mr. Fletcher brought a smalJ canoe back with 
him. Arrived at Michipicoten Island a.bout 2 p.m. :\Ir. Fletcher's 
boat, with five men, met us about a mile from the shore. ~Ir. F .. 
I understood, had charge of a mine on the Island, and these men 
had been working under him. Walked around and examined the 
place. A fire had recently raged all through, burning up some 
of the houses. 

12th. With five men left the mines to sun·ey a ten-acre lot at 
Quebec Harbor, and searched for a line that· had been run by 
P .L. Surveyor A. P. Salter some years back for Bonner's eastern 
boundary. 

13_th. Found Bo_nn~r's eastern boundary with pickets still 
standing; trac~d this lme down to the shore and found a post 
abo~1t ~ne cham nort~ therefrom, etc.. etc. Quebec Harbor is 
for its size one of the best harbors, if not the best harbor. on Lake 
Superior. Mr. Fletcher hired the schooner .. Delia \\'right," of 
Gosfield, to take us to Island of St. Ignace. She was 38 tons 
b~r~e!1, ~cl commanded by an Qld salt. aged about 70 Years, 
reJoicmg m the name of Lamphire; with him the mate. a fine, 
handsome_ Norwegian: named Solomon Tosteson; Jim, a half
breed Indian; an~l J uhan, a Frenchman. \ Ye left Ouebec Harbor 
about 9 p.m.; had a fair wind. but it was a very r;iny night. 

14th. Was very sic~ all last night, as was also ~Ir. Fletcher. 
I could not sleep clown 111 the small cabin (it was only about 7 feet 
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squa:e), so remained on deck all night and all next day. We got 
w1thm a few mi11es of our destination about 8 a.m., but the wind 
got con_trary and strong, apd we were obliged to make for a har
b<;>r; tned Arran Bay, but being too foggy, missed it; tried the 
Pie, about 45 miles from Otter Head, and missed it, so tried Otter 
Head Harbor, and fortunately made it about 4.30 p.m., and 
anchored for the night. Had a most uncomfortable bed in the 
hold of the vesesl, on a box about 3 feet 6 inches long, and it was 
very hard. I do not see it mentioned in my diary, but I have a 
very vivid recollection of part of a night trying to sleep in the 
hold of the adorable "Delia Wright," on a bag of Liverpool salt, 
and a more uncomfortable or harder bed I never had, and I have 
tried a good many, viz.: balsa~, cedar, and hemlock brush; granite, 
rock, and sand. the latter being an approach to Liverpool salt, 
but not as hard by a good deal; and, to make matters worse, 
there were a lot of domestic fowls loose in the hold which were 
not at all particular as to where they made their deposits. 

I 5th.' The~e being a head wind, we were unable to proceed, 
so remained at Otter Head all day, and, having nothing better 
to do, literally gorged ourselves with the finest blueberries that 
I ever saw, and our cook, thinking to cap the climax, gave us 
blueberry pudding for supper at night. 

16th. Weighed anchor about 5.30 a.m., and having little or no 
wind, beat about Otter Head until about 6 p.m .. , when it freshened, 
and, being fair, we had a good run; a beautifully clear night; 
not having got over my repugnance to my limited quarters in the 
hold, I slept on deck. 

17th. Arrived at Moffat's Harbor at noon and anchored; got 
under weigh again about 3 p.m., and reached Harrison·'s Land
ing at dark; rainy night; went ashore for a few minutes, but it 
was too dark to do or see anything to advantage. 

Sunday, 18th. Walking on the shore looking for minerals, etc., 
having previously hauled the schooner to an old wharf. In the 
afternoon took out b-oat and moved a mile or two westward, where 
encamped. Took observation of Polaris about 7 p.m. 

19th. \\Tith Mr. Fletcher and men coasting down the main 
lake. After dinner Mr. F. and some of the men went further up 
the bay, and I tried the variation of the needle at different places; 
found an immense deal of local attraction; in one place the needle 

·pointed very nearly due east and west. 
20th. With most of party making search for the south-west 

angle of the Hamilton location; found a stump flattened on thr_ee 
sides, with some lettering in red chalk,· but could not make out 
what it was. Also found a spruce tree squared, with Sept. 5th, 
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1846, marked on it; presuming the chalkin~ to have been done 
at the same time, it had stood the weather eighteen years. 

24th. · Completed the survey of location o~ the 24th; were 
most hurried; the captain of the schoo~er, bemg very shor_t of 
provisions, urged me to come away, saymg ~e would be obhged 
to leave me if I did not come to-day. Weighed anchor about 
6 p.m. 

. Sunday, 25th. Had a good run all last night; wind continuin~ 
fair, until about 3 a.m.; then became nearly_ a dead c~lm un~il 
11 this morning, when freshened and got. q~it~ bluster~ng. \\ e 
reached within about a mile or two of ·Michipicoten mmes by 7 
or 8 in the evening, but could not _make them. . 

• 26th. Blew fresh from midnight; we were beating and trymg 
to get a landing at the mines, but did not succeed; were quite 
close several times; abandoned the attempt about 8 a.m. The 
wind was so strong that it was not safe to try further, so made for 
Otter Head Harbor with stay foresail, having been · obliged to 
take down the other sails; arrived at the harbor about I I a.m. 
. 27th. Left Otter Head this morning; wind being too strong 
to enable us to land at the mines, were obliged to go forward to 
Quebec Harbor, on Michipicoten Island, where remained all 
night. Mr. Fletcher and I encamped on the Island; rest of party 
remained in thF. schooner .. 

28th. Still unable to land at the mines. About noon some of 
Mr. Fletcher's men took his boat and went from Quebec Harbor 
to the mines. 

29th. Schooner left Quebec Harbor early this morning 3.nd 
met the first load of passengers about t,Yo or three miles from the 
mines (these passengers were the \Yives and children of the miners 
who had been employed under Mr. Fletcher). Returned with 
large boat and canoe and brought off the remainder of the pas
sengers. All on board a little before noon. Saw two American 
fishing b~ats, and Sl_)oke one of them. There were thirty people 
crowded mto the little vessel-twentv-four from the mines on 
Michipicoten Island, four of a crew. Mr. Fletcher and myself. 

30th. Win? continued fai: but light until about 5 a.m .. when 
we got _opposite Mont:eal River; then beating off 'Maimanse all 
day: and betw;en Ma1111anse and \\'hite Fish Point lighthouse 
until about 8. o clock next morning. 

~atur~lay, I~t ~ctober. \ \' ent ashore for a short time near 
White ~1sh Pomt lighthouse; continued at anchor until evening, 
when tned for about an hour to proceed on our journev, but bein(J" 
unable returned and anchored. · 0 
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Sunday, 2nd. Weighed anchor about 3.15, p.m. The mate 
l1aving called for assistc1,nce to raise the anchor, I left my sleeping 
place on the deck (where I had been made tolerabry comfortable 
by the mate putting one of the sails about me) to assist, and while 
doing so some of the others hoisted my sail and with it my satchel 
containing my field-book, comb and brush, and razor, etc.
beards were not then fashionable even among surveyors. Seeing 
a propeller towards evening coming down the lake, making for 
the " Soo," I thought it a good opportunity of cutting the acquaint
ance of " Delia Wright " and h.er motley crew, for a time at least, 
so got one of the men with me to intercept the propeller with 
the canoe we had with us, and with some little difficulty managed 
to get on board. Our canoe was not seen until the propeller was 
nearly upon us; it proved to be "The F. W. Backas," of Chicago. 
"\\Te remained at W aiska Bay all night. 

3rd. Left W aiska Bay early in the morning and overtook 
" Delia " about a mile from the entrance to the canal. Arrived at 
the " Soo " between 7 and 8 a.m. When I met Mr. Fletcher's men 
.at the American side of the river, they were all looking very blue, 
his cheques to them. having been refused by the store-keepers 
there. Came to the Canadian side about noon. When landing, 
one of Mr. Fletcher's men, who had been tasting some of Uncle 
Sam's whiskey I presume, slipped and fell into the river; he had 
his pipe in his mouth when he fell' in, and retained it until he was 
fished out. The miners that Mr. Fletcher had working for him 
-at Michipicoten Isfand were a pretty rough set, some of them 
Cornishmen; one of them threatened to murder Mr. F., not hav
ing received h~s wages; it was all I could do to pacify him. I 
told him that he was like them, engaged by a company, and was 
suffering as well as the rest. I don't know how they settled it 
at last, for I left them at the Canadian side of the river and came 
11ome by way of Detroit. I found that American bills were at a 
great discount at this time. I bought a few things· on the Ameri
can side: $1.50 American money equalled only Soc. Canada; 
$2 American money equalled only $1.20 Canada; 25c. American 
money equalled only I 5c. Canada, etc. 

4th. I left Sault Ste. Marie at 9 a.m. by steamer " Iron City " 
for Detroit; found _the purser, a Mr. Stevenson, to be-the brother 
,of Mr. Stevenson, a merchant of Sutton Georgina, whom I knew. 
I also made the acquaintance of a 'Mr. Robson of London C.\V. 
"vho had been working at Marquette; he was on his way home 
for his family to return with them. to Marq~1ette. 

5th. Arrived in Detroit 5 p.m., and wh~le there saw a very 
melancholy sight; there were heaps and heaps of cases piled on 
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the platform at the depot, containing the bodies. of soldiers slain 
in the Civil War. I left by train for Toronto a little after 6 p.m., 
and fortunately met an old friend in charge of the Pullman car, 
who gave me the first good bed I had had for many days. 

6th. Arrived in Toronto early in the morning of the 6th; had 
just time to refresh myself with .a good was~ and breakfast. and to 
get to the meeting of the Board of Examiners, and receive the 
fees of Mr. James Warren and George Albert Simp~on, who w~re 
this day admitted into the noble, but unremunerat1ve, profession 
of Provincial Land Surveyors. I was then Secretary of the Boa:d. 
:Mr. Passmore, my predecessor, had kindly attended to my duties 
during my absence. 

I fear the foregoing will have proved very dry; I wish I could 
have made it more interesting. 

DISCUSSION. 

Mr. Kirkpatrick-In 1863 I made my first survey on the Gar
den River, and I remember very well the depreciation in American 
money at that time. One dollar of Canadian money ,Yas equal to 
three dollars American money, and I had an Indian who hailed 
from an island just opposite Garden River. who had got very much 
mixed in his ideas about Canadian and .\merican money. Being 
an American citizen, he could not understand how Canadian money 
could be any better than American. and he insisted on being paid 
in .American money. The consequence was. as I could not persuade 
bim to take Canadian money, I got him for a ver~· small amount. 
vVhen we were coming home by boat we found thev had not raised 
the prices on -the American si~le at all. You cottld sta v for four 
dollars a clay at any of the first-class hotels in the lTniteci" States, so 
my two chain-bearers a\1d I went clovm to Cleveland and to )Jia
gara Falls, and put up at the International or the Cataract, and 
had a good time, and when ,n, came back to Toronto I found it 
cost me less than it would have cost comino- down on the old 
.Algoma to Collingwood. I had not the same f~ith in the American 
money as my friend the Indian. George Opekosh or 0-be-gosh ! 

'Mr. Niven-Those names mentioned hv ~Ir. lTnwin are familiar 
to me. My f rst connection with She-baw-we-naw-ning \Yasin the fall 
of 1863. I went up to survey a township on the Manitoulin Island. 
It was the first Government suryey I ever had. Three surveyors 
went up at that time, four intended to go, but John Grant, of Belle-
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ville, was left behind. The three were Mr. McPhillips, the father 
of the McPhillips' at Winnipeg; Mr. Joseph Hobson, who was 
then engineer of the Grand Tl!llnk, and myself. Grant was not in 
time to catch the train, but the three of us went up in the steamer 
Rescue, which sailed from Collingwood. I remember passing She
baw-we-naw-ning, or Killarney, and then we landed at Little Cur
·rent; the starting point for myself and Mr. McPhillips was at 
Sheeprock Bay. Mr. Hobson had a township further up the lake, 
:and he went up into West Bay in the Township of Bidwell. We 
worked there all winter, going out on the 20th November, and 
I got through my township about February or March. I had taken 
the precaution to write to the Government to tell them I would be 
throug-h at a certain t}me, and asked them if I might go on with 
a.nother township, and they replied that I might, until the opening 
of navigation. Mr. Hobson said nothing until he got through, 
:and then went home by the ice, while I went on with the town
-ship of Billings, and I had the half of it done when 'Mr. McPhillips 
got thrO'Ugh with his. Mr. Grant, who was left behind, came by 
Owen Sound. He hired a boat and had great difficulty in getting 
up, arriving about Christmas. having nearly been lost in the ice. 
\Ve came down together in May. We camped out all winter. We 
ha<l no stove in those days. We had our tents pitched, and then 
we built a ca/bin on top of the snow, and putting the fire in the 
centre thawed it out. We used to sit. in the evenings there·, and 
we had our meals in there, and when we wanted to go to bed we 
went out of doors into the camp. It was pretty cold "leeping. It 
was not as comfortable as nowadays, but not a sing-le one of the 
party had the slightest cold or sickness of any kind. At that time 
I lived at St. Mary's, and a friend of mine there, a Dr. Wilson, said 
to me, "Mr. Niven, yo:u had better have a bo·x of medicine put 
up to take with you." I told him to go down to the drug store and 
pittt up what he thought was necessary, and he put up a box about 
a foot square. What was in it I do not know. I paid $4 for it, and 
we took it out and carried it all around and brought it home again 
unopened. l took_ it to the drug- store again and asked him to 
take it back again. and he said he did not want it. I said, " Give me 
something for it," and he gave me a dollar! 

Mr. Kirkpatrick-I may tell you what Mr. Niven in his modesty 
is silent about-that the surveys that were sent in hy him and by 
l\fr. Hobson at the time he speaks of are models to the present day. 
I show young men those plans and field notes. and they cannot 
improve on them very much. 

Mr. Esten-I wish some of the older members in the Associa
tion would take in what we said in the Report of the Biographical 
Committee ~eriously, and turn their attention to writing papers as 
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to their remmtscences. Mr. U nwin has written twice, and I do 
not think we can induce him to write again. A great many of the 
members of the profession seem to think it a very good thing to 
have some sort of history kept, and I think this object might be 
fulfilled by members writing papers of this nature. As Chairman 
of the Committee, I would be very much obliged if some of the 
older members would take this into consideration next year. 

Mr. Foster-Previous to Mr. Kiven being up on the 'Manitoulin 
Island, I was on an exploration survey of the island, at least we 
intended to explore it. Mr. Hawkins engaged me to superintend 
the party, and we went up. Nobody seemed to know what the 
island was like, excepting_ a few hunters and the Indians there. 
My friend, Mr. John D. Evans, will recollect the circumstances 
vividly; he was with me, and so was Mr. Hawkins. The latter 
thought we could survey the island from end to end without a 
te~t, taking only a little· p_ork and flour. \Ve got tents, but he 
ob3ected to them! We waited a week or two and had a Council 
wfrh the Indians, but they sent us back, ~nd said they would not 
allow us to examine the island at all. 
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HIGHWAY CULVERTS AND BRIDGES. 

Bv A. W. CAMPBELL, 

Toronto. 

The majority of Canadians, when visiting Europe, are im
pressed with. the durability and solidity which characterizes the 
structures of that country. Private residences are built to with
stand the wear of centuries. Cathedrals, public halls, libraries. 
and similar civic institutions are constructed, not merely for the 
present, but for future generations. Among the works marked by 
1his durability are to be classed the public highways, with all that 
pertains to them. Canada, in this regard, presents a very unfor
tunate contrast. 

· It can justly be argued that Canada is a very young country, 
and that England is a very old country; that Canada is not a 
wealthy country, and that England is a very wealthy country. 
\Vhile England is, in a way, a very old country, yet it is not so 
much older than this country in the arts of civilization, which 
should teach our citizens and municipal councils the necessity for 
and the means of wisely spending money in permanent improve
ments. And while England is a richer country than Canada, that 
greater degree of wealth has been brought about, to some extent, 
by the very durability which we have so long avoided. Perman
ent improvements are the cheapest. Structures which need props 
,md repairs vyithin a year or two after they have been built, seem 
to be in a chronic ctate of starvation, with a ravenous appetite for 
money. Canadians have not yet entirely outgrown the idea that 
they live in a pioneer land where the needs of the present entirely 
cverwhelm the future. In nothing is this temporary building more 
aprarent than in our highways, and in no detail of our highways 
is it more striking than in the matter of bridges and culverts. At 
the same time there is no portion of the making of a road that 
offers more scope to the road maker than in providing substantial 
and permanent waterways. Instead of the handsome stone and 
concrete arches that span so many of the streams intersecting the 
highways of •England, there are to-day in this country scores of 
wooden boxes and trusses-flimsy, disjointed, unsafe; the constant 
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source of accident, and the bottomless pit into which couni:ils a:e 
annually throwing money in a vain endeavor to keep them m 
repair. 

LOCATION. 

Considerable attention is generally paid to th~ se~ection. of a 
good site for a bridge, and ~n effort i~ made to decide m the mter
· est of economy, usually with a considerable_ measur_e _of success. 
There is, however, a tendency to cling to the hne of 01:1gmal survey, 
rather than deviate the road slightly, when by domg so, much 
would be gained in lessening the dimensions of the b:idge, secur
ing firm foundations for piers and abutments. reducing the cuts 
and fills of the approaches of the bridge; all of which, while they 
may not decrease materialty the first cost, very frequently are of 
the utmost consequence with regard to maintenance, and may 
decide for good or bad the usefulness of the entire roadway. The 
utility of a road with respect to hauling heavy loads, is not gov
erned so much by the condition of the ibest section as by the worst; 
not so much by the level portion as by the steepest grade. Bridges, 
forming, as they do, a means of crossing valleys. are intimately 
associated with the problem of judiciously choosing between direct
ness of route, easy gradients, and details of construction. The loca
tion of culverts is a matter of very common error. \Yater should 
be disposed of in small quantities, along natural water-courses, 
before it gathers force and headway. Instead of this principle being 
followed, water is frequently carried long distances by the roadside, 
past water-course after water-course, rather than build a culvert 
or eiulverts to carry it away without injury to the road. \ \'here 
culverts are needed, they should pass directly across the road and 
carry the water away from it. 

The size of bridge or size of culvert involn's nice discrimina~ 
tion. in which local circumstances and the class of construction 
introduce various factors. For the size of watenvav. no hard and 
fast rule can be given. l\Iany existing culverts an·d bridges were 
at one time of sufficient size, but the clearino- and drai1;ino- an<l 
cultivating of the land now permits the wate~ after a rain£a11 to 
reach the water-course in a shorter time with increased volume, 
causing submerged road,;vay and flooded roadsides. while culverts 
and hridg~s are. s,~·ept away. . The best guide to a proper size of 
water\\'av ts an mhmate acquamtance with the locality or the evi
dence of others who are. v,1ith respect to maximum rainfall. heio-ht 
of water line, previous experience as to floods, form and inclination 
of the stream and area to be drained. kind and condition of the 
soi}, and sim}lar details. Talbot's Formula. proposed more as a 
g-mde to the Judgment than as an unalterable rule is at times very 
useful: · 
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Area of waterway in square feet C. 4J (dramage area in acres) 3 

acres) 3. C is a variable co-efficient, and the values given are: · 
'' For steep and rocky ground, C varies from 2-3 to I, etc. For 
rolling agricultural country. subject to floods at times of meltin<r 
snow, and with the length of valley three or four times its width, 
~· is about r-3; and if the stream is longer in proportion to the area, 
decrease C. In districts not affected by accumulated snow and 
where the }ength of the valley is several times the width, I-S or I-6. 
or even less, may be used. C should be increased for steep side 
slopes, especially if the upper part of the valley has a much greater 
fall than the channel at the ot:ilvert." 

Waterways should be neither needlessly large, nor of too small 
dimensions, involving on the one hand unnecessary expense for 
first construction, and on the other hand, injury to the road, wash
outs, expensive repairs, and delay to traffic. 

MATERIALS. 

The materials availlable for culvert construction in addition to 
t!imber, are sewer-pipe, concrete pipe. iron pipe, brick, stone, and 
concrete. Culverts are sometimes made of one of these materia]s 
alone, or of two or more in combination. When the dimensions of 
a bridge are reached, concrete and stone abutments and piers, with 
iron or steel superstructure; or stone, brick, or concrete, alone 
or in combination, are the materials gaining favor. 

SEWER-PIPE. 

For the small culverts, sewer pipe is very economical and dur
able, if well laid. To render them secure against the test of a Cana
clian climate. they shoulcf be laid with a good grade, and the ends 
protected with concrete, stone, or brick headwalls, with deep aprons. 
The joints s hould be made water-tight with cement. These pre
cautions will provide against the action of frost and will prevent 
the culvert being undermined by water passing along the outside 
of the pipe, either from the ends or through the joints. Care should 
be taken to excavate a concave bed for the pipe to rest in, always 
laying the spigot ends up grade. The pipe at the outlet should 
he set flush with the surface of the ground. If set higher than the 
s,urface the fall of water will wash out a depression and will in time 
undermine the end of the' culvert. A too rapid grade will cause 
the same resu:Yt. It is frequently well to cobble-pave the outlet, 
where this undermining action is likely to occur. 

CEMENT-CONCRETE PIPE . 

. Excellent culvert pipe of concrete can be manufactured cheaply 
111 any gravel pit under the immediate direction of the municipal 
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engineer. The pipes are three or four inches in thick~ess, accord
ing to diameter, which latter may safely and ~onveme~tly reach 
three feet. Jhe implements required are of the simplest k!n~. The 
most important are two steel spring cylinders, one to _set mside the 
other, leaving a space between the two equal to the thickness o_f the 
finished concrete pipe. By " spring-cylinder," it may b~ explai~ed., 
is meant such a cylinder as would be formed by rollmg an iron 
plate into a tube without sealing the join~.· ~ith the smaller of 
these cylinders the edges overlap or coil slightly; but are so 
manufactured that the edges may bl'. forced back and set into a 
lJtrfect cylinder. These two cylinders, with joints flush, are set on 
end, the one centrally inside the other. and on a firm board bot
tom. The concrete, made of first-class cement and well-screened 
gravel, is then tamped firmly but Jightly into the space or mould 
between the two cylinders. The tamping-iron used to press the 
concrete into place is so shaped as to fit closely to the cylinders. 
The concrete is allowed to stand in the mould for a few hours, when 
the cylinders are removed; the outer and larger cylinder by insert
ing an iron wedge into the joint, and forcing the edges apart: the 
inner cylinder, by inserting the wedge into the joint and turning9 
the edges so as to allow them to again overlap, returning to the 
shape of a coil. The outer cylinder having thus been made larger 
and the inner one sma:Her, they can readily be taken away, and the 
~oncre~e pipe is then left until thoroughly hardened. Just such 
a number of pipe as· are actually required fo rthe season's work 
need be manufactured; the implements required are inexpensive, 
and the pipe may be made by the municipality for actual cost, 
which, after a little experience, can be reduced to a verv small 
amount. Culverts of concrete pipe are laid in a manner similar to 
tbo~e of sewer pipe. 

ARCH CULVERTS OF ST_ONE AND CONCRETE. 

There is no departure which would more enrich the highways 
than the general use of stone and concrete for the construction of 
bridges and culverts. They cost more in the first instance but the 
longer life, the fewer repairs needed, the greater conveni~nce. the 
lesser liability to accident. render them 'in every wav desirable. 
Concrete and ston~ are the only materials· with ,~hich really per
manent work of this nature can be constructed. Bridges and cul
verts of rubble masonry have existed in Scotland and Ireland with 
scarcely any repairs for more than a century, since before the time 
of Telford and Macadam. Concrete bridges and roadbeds built by 
the Romans nearly 2,000 years ago are still in use. in spite of efforts 
to destroy them in military operations. The cost of this class .of 
work is constantly decreasing through the cheapening and improv-
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ing of. cement, through the lessened expense of procuring stone 
and crushing it, and !hrough growing experience in the use ot 
cement. In Scotland it is common tor farmers to contract for 
rubble concrete bridges, provide the stone, and hire masons to do 
!he work. In this way the entire expenditure is kept in the local
ity, among ~he people who pay the taxes, and is, therefore, in spite 
of a slightly greater cost, not unpopular. Up to forty foot spans, 
this constr!uction is not difficult. 

In the construction of a stone arch the first consideration is the 
foundation. The depth to which the excavation must be made 
will depend chiefly upon the span of the arch, and the nature of the 
natural soil on which it will rest. The chief object is that it shall 
be secure. If bed rock comes to the surface it may be safe to rest 
the base of the arch upon it without any further excavation. A firm. 
hard-pan may exist a short distance below -the surface of the 
ground. But a quick-sand, or other insecure footing, may neces
sitate the sinking of piles, or the placing of a wide, and perhaps 
deep, concrete base. But the foundation must be sufficient to 
provide that the washing of water cannot undermine it, that the 
lateral thrust of the E:mbankments cannot move it, nor that the 
weight of foads cannot cause it to sink. No more definite rule 
can safely be given than to make the most• of local circumstances, 
with always a fair margin for safety. Full-centre arches--tl:at is, 
entire semi-circles-are easily formed, possess great streHgth, and 
have little lateral thrust, but with wide spans, they necessarily rise 
to a correspondingly great height, and cannot always be employed. 
A segmental or flat arch will lessen the rise, but has a considerable 
lateral thrust, which necessitates very strong abutments. A com
pound arch, made up of a number of different circles, when rightly 
proportioned, combines the advantages of the two, reducing the 
height, and{ at the same time having an excellent appearance. 
The thickness of the arch and abutments depends on a number of 
details, the chief of which are: the form and size of the arch, tlie. 
quality of the material composing it; and the character of the 
workmanship. The haunches of shoulders should be built from 
the spring of the arch half way to the top. 

With regard to the masonry, first-class hydraulic cement should 
be used. The arch stones shotrM be full-bedded in cement, and 
each course afterwards thoroughly grouted. Each stone should 
he cleaned and dampened before being placed in the arch. Im
properly dressed stones should be re-cut, as no hammering should 
be allowed after the stones are set. The ring-stones shoitt.lcl be 
dressed into a wedge shape, so that they will radiate truly from the 
centre of the circle, and should be so dressed that the joints need 
not exceed three-eights of an inch in width. The ring-stone 
should be of such thicknes~ as to expose ten inches on the inside 
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or face of the arch. The exterior of the arch .should be flushed with 

-a one inch coat of cement and the surface then smoothed off. 
Arch-culverts and bridges of cement-concrete can he more 

cheaply constructed than can !Ilasonry a~ches, and, if careful work

manship is employed, are qmte as serviceable. '!'hey are formed 

by constructing a curbing and thoroughly rammmg the concrete 

into it in successive layers. The manner of mixing the concrete 

depends on the character of the cement used. some cements being 

slow setting, others quick setting: some \\'ill set well in wa!er, 

while others will not; some will allow a considerable proportion 

of water to be ,used in forming the mortar. while other cemPnts 

shouTd be but slightly moisten~d. One feature in connection wi!h 

concrete culvert work is that. \\'ith the curbing- an<l centres m 

place, any intelligent workman can, by following the instructions 

of the engineer, lay the concrete. Manufacturers complain that 

masons. in the great majority of cases. entireh- disreganl the 

instructions given them with resnect to the mix:ine- of cement, anrl 

follow their own methods of mixing common mortar: while a man 

totally unaccustomed to work of this description will obey instruc

tions carefullv and minutely. Concrete cannot be mixed and put 

in place like common mortar. and hy overlooking this fact much 

concrete work has faile<l, and has brought the material into dis
repute in some localities. 

BRIDGE ABUTl\JENTS. 

The most substantial substructure-, of hrid~es are of either 

stone or concrete. In their construction sufficient excavation must 

at first bP made to properlv contain the abutment. and this earth 

rnav be _refilled a£>"ain so as to form anproaches to the bridge. The 

excavah?n completed. when concrete is used in whole or in part. 

the portion thus constructed must he ho~ed and curbed in a sub

stantial manner the exact size and shane require<l. After the con

crete has set this hoxine: is removed an<l earth filled in solidlv 

around the face of the ~hutments H amrner dresse<l stone should 
rrown the roncrete to form a bridge seat. 

. Con~~e~e ~hould be con1noserl of first-class cement: a clean. 
sh;:;rn, ~iltc1ous ~and. entirely free from ea1il1Y narticles and coarse 

f't10U<!h to Pass throu~h a twcntY-mesh and he retained on a thirtv
n,esh sieve: dean screene:'d 0Tavcl. the larg-est not to lw more than 

two anrl one half inches in <lhrneter: or in nlace of e:-ravel. b1·oken 

s1one that ':·ill n~ss through a hvo-inch ring:. The"e materials 

~hould be mixed m the nronortion of one of cement. two of sand, 

~nd three of izravel or hroken stone. with inst s11ffident \\'ater to 

form a nl~stic mass. The s8n<l an<l cement shon.1<l first he thor

oughly mixed when dry, then water a<lded to mak~ ~ thick paste. 
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and this thoroughly mixed again. This mortar is then spread out 
an~ the stone or ~ravel added, when the whole is mixed together 
until every stone 1s thoroughly coated with mortar. When this is 
done the concrete may be put in place and should be spread o.ut 
and pounded until the excessive moisture appears on the surface. 

DESIGN OF IRON BRIDGES. 

The design of iron or steel bridges commonly erected may be 
classified under: The plain beam or girder; the beam truss;. the 
suspension truss; and the bowstring or arch truss. Th~ first of 
these is well understood; the second comprises those triusses in 
which both. bottom and top chords are essential; the third includes 
those in which the upper chord only is necessary; the fourth is not 
properly a truss, but an arch, in which the horizontal tie takes 
the place of fixed abutments. The style chosen should 
be governed by circumstances and economy; but apart 
from this· any design is good so long as it can be accurately 
analyzed as to the character and amount of strain in all its parts. 
On the other hand any design which cannot be so analyzed should 
not fgr a moment receive consideration. The course pursued by 
some, indeed most municipalities, in erecting iron bridges is likely, 
however, to result disastrously, and throw iron and steel into dis
repute. A council advertises for tenders. The companies respond
ing s1t1pply their own plans and specifications. Thus far the 
procedure is entirely satisfactory. The difficulty arises when the 
councils accept the lowest tender without obtaining the advice 
of an experienced builder of iron bridges as to the plans and speci
fications submitted. Cases have occurred in which a difference of 
five dollars has nfluenced a council to accept a tender for a hridge 
which manifestly, to a man of experience, was worth less than the 
other by several hundred dollars; and which. was indeed unsafe, 
offering every likelihood of failure with attendant loss of life and 
great expense for reconstruction. It is difficult to understand the 
action of councillors, shrewd in other matters, in the construction 
of bridges and other public works proceeding with such apparent 
disregard for the true interests of those whom they represent. A 
small sum spent in securing-. reliable advice is as much a matter of 
economy in public as in private affairs. 

Mr. Morris-Referring to the work of Municipal Councils and 
their inspectorship of municipal bridges, if you look at the map 
of the Province you will see that the county in which I am engaged 
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as engineer (Renfrew) has probably larger streams than any other 
corunty in the Province-· -the Madawaska_, Petewawa, Bonnecher~. 
These streams are all crossed by large bridges, and I have ~ad the 

. superintendence of most of those bridges, and fin~l great difficulty 
with regard to Municipal Councils. Each Council or each Com:~
cillor has some friend who wants to make a plan for them. Their 
engineer is not notified, they have the pla? prepared, and then the_Y 
ask their engineer to see the work earned out. T~e contract 1s 
let before the plan is submitted to him, and he has either to repu
diate it altogether, or follow it as best he can. 

There is a bridge about 300 feet long over the 1'Iadawa~ka, 
where the engineer was instructed to make a report as to an iron 
bridge with stone abutments, and piers, costing about $9,500; or 
a wooden bridge with stone abutments, costing altogether about 
$6,000. The ·Municipality induced the Government to give them 
a little help and showed the report to the engineer. They after
wards got their local contractor to bring to me a sketch of the 
kind of bridge they wanted, a cheap one. I reported that -the 
bridge was not satisfactory-that is, as a permanent bridge. It was 
strong enough, biut the timbers and other parts ,Yere not satisfac
tory, and I took it on myself to suggest changes. They appointed 
their own inspector and built the bridge. The - Government 
inspector, in inspecting it, found out it ,Yas not according to the 
plan on which the Government would grant their vote, and now 
the municipality is looking to the engineer to explain it. The 
engineer should have refused in the first place to make a plan of 
a bridge of that kind. The bridge is strong ewugh, but not the 
class of bridge for crossing over such a stream. The nmnicipalities 
qften say they have the bridge that is satisfactory, and thev want 
one the same as it. But we can hardly blame Councils altogether 
for the bridges. A case is on record of three different brid<YeS
one at Indian Branch of the 1\fadawaska. one over the Mt~krat 
River at Pembroke, and one in the Township of Pembroke. They 
are built on a plan made by the Public \ r orks Department of this 
Province, for the o,utlying districts. The bridge has timbers from 
14 to 16 inches in size for the main braces. and withont anv counter 
braces. In the one over the Muskrat, the floot;no· is· of li<Yht 

• • ~ h 
stnngers, put on resting on a cross beam. The three brid<Yes were 
built by a contractor who has built this class of brid<Ye thr~u<Yhout 
t~1e count~y. and hi_s idea wa~ they wonld suit those different places. 
1 he :Aoormg has given way m all three cases. anll accidents involv
ing large costs are occurring. 

I bt~ilt a bridge over the Indian _River nearly adjacent to the 
one hmlt over_ the Muskrat on a different plan-that is. as 1\Ir. 
Camp~)ell has 1us~ stated. where the main braces and all the heavy 
materials are sphcecl and where they are bolted. The bri<lg·e °I 
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condemned over the Muskrat in the town only lasted ten years and 
cost something like $5,000. The timbers are condemned because 
they contained a great deal of sapwood. 

I have come to the conclusion that throughout the older parts 
of this Province we must find some other material besides pine 
timber. We have either to use iron altogether, or fall back on 
cedar. Over the smaller streams I put three cedars, deep bolted, and 
cross-braced across, making one solid piece about two and a half to 
three feet in depth, with spans 20 to 24 feet. Such a bridge will 
last 40 or 50 years, built altogether of cedar. _The covering is six 
to eight inches thick, and that is the only part that will require 
renewal from time to time. The span will practically have to rot 
away before the bridge will become. dangerous. 

If we all had strength of mind enough to refuse to make any 
plan, or accept any recommendations from the Councils as to the 
style of bridge and allow them to appoint another engineer from 
time to time, then we would be in a better position. 

Mr. Campbell-I can appreciate . the references made by 'Mr. 
Morris, to the effect that local engineers are, as a general thing, 
c1amped by the limited cost in the construction. of all these works. 
For that reason he is to some extent dictated to by the Council as 
to the class of bridge which must be built. It is one of the weak
nesses in the municipal system which I think we have to educate 
the people' out of. In the vicinity of Pembroke, and possibly in a 
good many of the municipalities in the northern part of Ontario, 
cedar timber such as Mr. Morris specifies can be readily secured 
at a reasonable cost, and it makes a first-class structure. In the 
older townships, however, and in the more distant parts of the 
Province of Ontario, where this material has disappeared alto
gether, and where they have to go outside for the purchase of all 
kinds of material, lumber and timber which they used to find right 
in the neighborhood of the bridge, having to be brought now from 
the northern part of the Province. I say that it is not economy at 
present prices to use material of a perisha)::>le character, but that it 
is the duty of the engineer to strive as far as possible to extend the 
limit of cost allowed him, or the appropriation allowed him for 
doing work of a permanent character upon one structure at least. 
Object lessons in every municipality are necessary and desirable. 
I know in one county where about eight years ago they commenced 
the construction of iron and steel bridges with concrete and ston~ 
foundations. These were looked upon as being very expensive at 
the time, but after a few were constructed the people saw they 
were durable, and they saw the wisdom of making use of this kirnl 
of material. 

The next question was that of flooring. Flooring, they said, 
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was perishable. This plank costs in the neighborhood of $16 to 
$17 per thousand delivered at the work and about_ $25 per !housand 
upon the bridge, and one bridge ·which I have m my I?md ?ow, 
in the County of Elgin, used to cost about $400 to floor it. ~oo~t 
every five or six years this had to be rene""'.ed. The ~ext tlung ~s 
for the Coiuncils to say what they can su}~stltute for this one pa~1-
cular part of the perishable stmcture. Tl11s y~ar they are sp~c1f~m~· 
for vitrified brick laid upon patent steel lattice ,York. This v1tn~ 
fied brick will be used as paving brick, and laid in cement, and 
for the ordinary travel over the bridge it should last for at least 50 
years, possibly for a century. 

The President-We are told that these iron and steel bridges 
have to be painted every third or fifth year. If that is neglected, 
how long will it take a quarter inch plate to rust through ? 

'Mr. Campbell-I refer to the question of painting in my paper. 
It is said that if an iron bridge is painted the first summer after it 
is erected, and then after three years, if proper material is used the 
evaporation is small and it should stand seven or eight years with
out re-painting, but I think they should be kept properly painted . . 

The President-Suppose they are neglected and not painted, 
how long will quarter inch plates last ? 

Mr. Campbell-It would take a good many years to eat them 
through, but it would not take long to weaken them so as to affect 
the limit of safety required in the original specifications. I think 
ten or fifteen years would weaken them sufficiently to render them 
dangerous . 

. Mr. Morris-. Do you not find if you leave paint off wooden 
bridges they w1l~ crac~ and th~t allows the moisture to get in ? 
Even when the timber 1s green 1t does not seem to crack so much 
if you paint it. 

Mr. Campbell-If yon leave the under side of the stick free, I 
suppose it _would b_e well to paint the other three sides, leaving 
the under side unpamted. Perfect seasoning would then take place. 

,_, The President-I have had a good deal of trouble with iron 
bn_dges. I find that it is almost impossible to get corporations to 
pamt them. I have a bridge_ now under my charge about 300 or 
~oo feet long a1~c~ 100 feet high,. I _have put. in the estimates year 
after year ~eqmrmg an appropnaho~1 to pamt the bridge. but I 
ca1:mot get 1t .. We are told_ hy all bndge companies if you do not 
pamt these_ bnd~es they will become dangerous. and we are told 
wooden })ndge~ if protected from rot will last forever. You can
not use iron w1thout gases l ff acids reaching and rusting it. An-
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other_ pecullar thmg 1s this, wnen iron bridges are built the pamt 
yuu put on 1s m t11e maJonty 01 cases meta.inc 0~1Ue, unseea 011, 
and turpentme. Y. ou piaster tnat over me bndge, and you have 
got a g ooa coat or rust. to start w1t11. 1 wrote to a number or 
onctge compames about tms De1ore recommenamg iron oridges, 
and 1 got vanous repues. une was tnat tnere was no such thmg 
as good paint on the market-no paint that will stand. You have 
to renew Jt, brush it ott with steel brushes, and re-paint it. 1f you 
cannot brush it ott why it needs less paint. 

. Un Yonge Street, at l'. ork Mills, one iron bridge put iup cost 
about $15,000. I could have put' up a wooden bridge there for 
$1,500. 

Our Rractice in bridge building in the County of York is to cut 
all timber up to five or six inches in thickness and never to paint 
it, but we cover it with galvanized sheet iron very carefully, and 
we put in an iron chord, just a single bar with turn buckles, because 
you find carpenters. in C0!Ul1try places who as a rule get these works 
do not cut it down so fine but you have to get it drawn up by 
turn buckles. Some bridges have been up twenty years now. We 
take a little care in putting in the joint where the main braces go 
into the stringer into the chord 'braces, lining that with galvanized 
iron. Mr. Bowman and I examined one of these ·bridges that had 
been carried away by a big freshet. The wood was as white as the 
day it was put up, the joint was as white as that table, having the 
galvanized iron in the joint. 

We must have iron bridges, I suppose, because ·lumber is get
ting dearer and poorer every year, but we must get our Co.un.::ils 
to understand that painting has to be done. We cannot build 
wooden bridges much longer. I would not recommend a wooden 
bridge over 50 or 60 feet, in any case. 

In reference to our drains, the difference between Canada and 
England is that we have much severer frost in this country; noth
ing can withstand it, and this requires a great deal of drainage. 
Our laws for draining lands and roads are very defective. 

Mr. Bowman-In niy part of the country peopl~ have pretty 
\-veil decided to give up using wood for bridges, and they have a 
great many iron bridges in the County of Waterloo. Some of the 
older railway bridges are examples of how long an iron bridge will 
last. Take the bridges on the Grand Trunk which have now been 
in place for nearly 45 years, and they have been strengthened· from 
time to time on account of the heavier loads, hut the same old 
material is still there and the stone foundations used in the majority 
of cases are still in good condition where properly looked after. 

_The use of brick on the Grand Trunk was not very satisfactory 
for culverts. ·We found along the old Grand Trunk when they first 
built it they adopted the methods used in England and put in a 
great many I?rick culverts. They are all right in the interior 
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through the large embankments. The Co~ncillors in_ the County of 
vVaterloo are putting down some expensive stone pi~rs and. abut
ments under their personal direction, as ~r. Morns ~enti~ned. 
They do not require an engine~r for a!1ythmg of that kmd. fhey 
will spend $5,000 or $10,000 m puttmg down stone abutmen~s 
where possibly, if they had an engineer in charge of ~he work, 1t 
would be done for half the money with concrete, and it would be 
a better job, too. I would like to ask Mr. Campbell what .difference 
he finds between the cost of concrete and the best stone, for abut
ments. It seems to me one is less than half of the other. 

Mr. Campbell-Take Western Ontario; stone is no! to be fom~d 
there in the vicinity of the work, but gravel is easilr fou_nd m 
abundance in which case the cost of concrete fouhdattons is not 
more than' about one-half of that of masonry. For concrete $5 is 
a low estimate, $9 is a maximum, while masonry will cost y~u 
$14 per cupic yard. . ... am 

Mr. A. J. McPherson-I have had a little experience in Muni
cipal Council work. I remember a case last year. The Township 
Council of North Dumfries built a.bridge, some four or five spans 
of 100 feet, for $2,000. It was a very cheap structure, and when 
it was done it looked cheap. Just at the present time, on account 
of the way the piers were built the ice has dammed against the end 
of the bridge and practically made an ice jam. It will be somewhat 
interesting to see the result of this. The bridge \Yas built umlcr 
the Council's personal supervision . 

. The President-You see the advantage of this new Bill: it 
will cut all these gentlemen out from doing this kind of work. 

Mr. 'McPherson-We had also an iron bridge to put up in the 
Town of Galt. We put steel trusses in an<l floored it with white 
-0ak. We can get white oak in that section easily. \Ye got it last 
y~ar at_ $17 per thousand, and the mason work that we put in was 
d11:1ens1on stqne masonry: we had it clone for $6.75 a cubic yard. 
It is Long~orcl stone. \V ~ had quite a bit .of competition. It was 
w~ll advertised a1:d _the prices went up to about $15 per cubic vard. 
\\i e had a la~ smt 111 the town about three years ago. tir. Bow
man was actmg as one of the expert witness·es. A road had been 
cut down some ten inches so as to allow the water to be diverted 
from it~ first comse, and it cost ~he town something about $1 ,ooo 
hefc_:>re 1t was _settled. They clec1clecl to put in a surface drain to 
dram the sec_ho1_1. This we put in for something like $6oo, so we 
foun_cl law smts m ~xcess of that sum somewhat expensive. These 
are mstances of 1111smanagement hy :\Tunicipal Councils. 
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RAILWAY LOCATION WORK. 

Bv J. D. EVANS, 

Toronto. 

When running preliminary or trial lines for railways it is cus
tomary to use the trao.sit. In a country more or less wooded and 
broken a more expeditious method is with an ordinary surveyor's 
compass, but to do so in the usual way of prolonging a line with 
the sights, but more particularly in a section where there is local 
attraction, would not be sufficiently correct, as the line must be 
straight. 

To overcome the effects of local attraction and other errors of 
alignment incidental to running with the sights, the lines can be 
run with pickets b~ the eye, or, better still, with the aid of a bin
ocular field glass, thus insuring the lines being reasonably straight 
from end to end, but if in passing over a sharp ridge or narrow, 
deep valley, where, owing to obstructions, the line cannot be seen 
for a sufficient distance, an angle can be introduced and thus avoid 
a possible error in alignment. 

To ascertain the angle of deflection, a hub is driven in the 
ground in the usual way. A compass is set over it (preferably a 
4 1-2 in. compass with a 3 1-4 in. needle and folding sigh,ts set 
up on a Jacob staff). and the bearing taken of the line to~ the rear, 
and the bearing noted in the field-book as the back sight. The 
bearing of the forward line is then taken from the same point and 
entered in the field-book immediately over the back sight entry 
as the fore sight. These are placed, say, on the left hand side of 
the page of the field-book. From these can be comouted easily 
the angle of deflection, which is then placed on the right harnJ 
side of the page in the us11.al manner. The angle thus formed is 
sufficiently correct for all practical purposes and the possible error 
from local attraction eliminated. 

A line run in this manner can be clone by a good picketman. 
The chainmen can keep up near the encl of the line marking the 
broken distances on the hubs, while the transitman, or, as in this 
case, the compassman, follows, reading the bearings of both lines· 
at each turning point or deflection angle and taking the topo-
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graphy. Meanwhlile he carries his compass, thereby saving an 
extra man to carry the transit. 

In order to check the angles. and prepare for plotting from 
hearings, the bearing of the first line is assumed to be correct (if 
it has not before been correctly ascertained), and the bearings of 
all the lines recalculated from the deflection angles. 

DISCUSSION. 

Mr. Foster-I have used the same method in traversing, and 
when sides exceed even 30 chs., and with the distance measured 
by a micrometer across quite a sheet of water, possibly 15 to 30 
chains, I have found it plot in to half a ch~in, and, strange to say, 
the interior angles when checked would come within ten or fifteen 
minutes. 

In running out small mining locations a quarter of a mile a 
side, 40 acre locations, I have often come out within three links 
and sometimes· a link and a half. 

The President-I have run lines for a mile and a quarter for 
stakes, and run clo1Se to the side of the stake. I have spent two 
days in running a line, and when I got through to the rear, cutting 
through swamps and over hemlock ridges, have come out beside 
the stake. 
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THE CALCULATION OF STRAINS 
IN BRIDGE TRUSSES. 

By JAMES WARREN. 

Walkerton. 

While all our large bridges require very difficult and intricate 
calculations and a knowledge of the higher mathematics, yet 
many of our smaller bridges can be calculated for and designed 
with an ordinary knowledge of certain principles, by one who has 
not studied the s.ubject thoroughly, nor had the privilege of attend
ing our School of Practical Science or such like institutions. The 
determining of the strains in our ordinary bridges is very simple 
and within the grasp of those who have not had the advantage 
of higher training. The design. of this short and crude paper is to 
show the manner in which I run over the strains, etc., of plans 
and designs submitted to me by our County Council when receiv
ing proposals for building bridges, and I add a calculation for a 
vVhipple truss for an illustration of calculation. 

Our bridges are now chiefly made of steel, it having superceded 
iron to a great extent, and will soon almost entirely supercede 
wood. Steel being so Ill/U,ch stronger than iron, a bridge can be 
built with much less weight than formerly, yet the design must 
be carefully made, so as to have the required strength, as the loads 
arc much heavier than formerly on account of so many traction 
engines being used. In order to properly calculate the strains on 
each part of the bridge, we must arrive at sbme way of determin
ing how much of the weight is transmitted to each abutment, and 
how much 1~ carried or sustained lw each member thereof. If a 
we!~ht is in the centre of the- bridge, then one half is borne by 
each abutment, but if the weight is 30 feet from one end of a 
bridge roo feet long, then 7-ro of the weight is carried by the abut
ment nearest the weight. and 3-ro by the other. In this way we 
can determine how much of the weight has to be carried by each 
abutment, but we must also find out the weight that is carried by 
each member or the strain on them. The tendency of the weight 
is ·to act perpendicularly. but it does not always act so in each 
case, as in some members it acts horizontally and in others 
diagonally. 
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This can be illustrated very simply by having a_ weight hang
ing by a cord, which if allowed to be free! the stram on the cord 
is equal to the weight, but if we have a weight, say 100 lbs., hang
ing by a rope from the top of a high wall, and we place a strut. of 
five feet between the rope and the wall, twenty feet below the pon~t 
of support, then the strain is more than 100 lbs. on the rope, o~ 1f 
we place a strut thirty feet long horizontally_ from the same_ p01~t 
( our rope being long enough), then th_e stram on ~he rope 1s stl!l 
greater. These strains are in proport10n to the sides of the tri
angles formed. This experim'ent may be made on a -small scale 
by an ordinary spring balance, if such can be obtained. The pro
portion in the cases cited are as follows. 

20 ft. : 5 ft. : : 100 lbs. to 25 lbs., strain on strut. 
20 ft. : 30 ft. : : 100 lbs. to 150 lbs., strain on strut. 

and by the same proportioning we find the strain on the rope to 
be 103.05 lbs. and 180.25 lbs. respectively. and proportionally to 
any other weight or load used both on rope and strut. So, if we 
·want to find the strains on any horizontal member caused by a 
diagonal member, we multiply the vertical components by the tan
gent of the angle the diagonal makes with the vertical, and the 
strain on the diagonal by multiplying the vertical component by 
the secant of the same angle, and we have the tangent and secant 
calc:ulated. They are used as constant multipliers in the whole of 
the calculation, for each panel of the bridge, that is~ if the diagon
als and struts are of the same length as in the Pratt or \Vhipple 
trusses. 

The strain on each member of the bridge varies as the load is 
1110':ecl, but :ach panel must be able to ca,rry the weight placed 
fln 1t accord mg- to the position of the load. \ Yhile the vertical 
components cliff½r in each panel, yet the tangent and secant remain 
always the same in the Pratt, Whipple, or Howe truss as the 
diag-onals are always of the same length and inclination. ' 

Let us now take a Pratt truss and run through the calculation 
Take a bridge 150 ft. long, IO panels 15 ft. ea'ch: ' 

and try to apply the methods : 

Dead load 
Live load -

Panel D. L. = 800 x 15 

800 lbs. per foot. 
1500 " 

Total 2,300 

12,000 

Panel L. L. 1,500 x 15 = 22,500 = 34,500 lbs. 

Panel D. L. per truss - - 6,000 lbs. 
Panel L. L. per truss - - II ,250 = 17,250 lbs. 
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The tangent and secant found are as follows and are used as 
constant multipliers of the vert. components: 

Pan. 15, height 20 .·• tan = ½-6- = .75 

Ab. = .J152 + 202 = ✓625 = 25. Sec. = it- = 1.25 

The weight of the structure must be estimated before the cal
culation can be made, and is ~u.pposed to centre at ·the lower panel 
points, and the weight of the truss then need not be taken into 
account here, and to simplify the calculation the D. L. and the L. L. 
may be taken as one quantity. In the web strain the D. L. is uni
form and extending over the whole bridge, while the L. L. is only 
at one part, so that the strain on each has to be determined sep
arately. To ascertain the chord strains we have at each panel 
poirlt the truss weights 17,250 lbs., and there being nine of these 
to be supported by the structure and spaced equally, one-half of 
the entire load goes to each abutment. , F being the centre, we 
have half going from this point to each abutment. As the load 
Lannot travel directly by the tie-rods, it must go diagonally and 
vertically along the diagonals and struts, so that each diagonal 
and strut gets half the load. The same will apply to the load at 
E. besides. carrying_ the load from F, then the parts at E have to 
carry I r-2 F. etc., etc. 

We get the strain on the bottom chords by multiplying the ver
tical component by the tangent of the angle A, b, B, in the same 
way as by the weight at the wall, and multiplying by the loads as 
marked on the sketch. We see, then, that the compression of the 
top chord and the tension of the bottom chords are equal at the 
corresponding members: be = CD, cd = DE, de = EF. 

There are other points further that ought to be explained, but 
as it would make the paper too long I just add the calculation of 
a Whipple truss, which is made a little different than that for the 
Pratt truss. Yet the same general principle is used, and the result 
may be relied on. I enclose herewith two sketches for reference. 
in which the black lines represent tension and the dotted lines 
represent tension. 

CALCULATION FOR WHIPPLE TRUSS. SPAN 180 FEET. 

D. L., 800 lbs. per lineal foot. L. L., I ,600 per lineal foot. r 2 

panels, I 5 ft. each. Height, 25 feet. 

15 x 800 = 12,000 = 6 tons pan. Load D.L.} 18 Tons. pan. load, 
15 ')( 1,600 = 24,000 = 12 " " L.L. Total load. 
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½¾=tan f3 = 
¾%=tan 0' = 
-H= sec. e 

.6 
1.2 

1.166 

a B = 5½ x 18 r x 1.16 6 

bB = 18 r 

aB = 2J 152 + 252 = 29.1547 

Bd = J 302 + 252 = 39.0512 

Sec. f)' = s 9:,0_512 = 1. 562 
- 0 

115.4 r compres~io~. 

. 18 r Tension 

BC = 1.166 [2½ x 6 r + -B- x 12-r] = 1.166 x 46 = 53.6 r " 

Bd = l.562 [2 x 6 + -H x 12] ~ 1.562 x 37 = 57.8 r " 

Ce = 1.562 [l½ x 6 + -H x 12] = 1.562 x 30 = 46.9 r. " 

Df = 1.562 [l x 6 + ~~ x 12] = 1.562 x 22 = 34.4-r 

Eg = 1.562 [-½ x 6 + -H x 12] = 1.562 x 16 = 25.0 r 

Fh = 1.562 [O x 6 + 1
9
2 x 12] = 1.562 x 9 = 14.1 r 

Gi = 1.562 [ ~ t x 6 + y7-2 x 12] = 1.562 x 4 = 6.3 r 

Hk = 1.562 [ -1 x 6 + / 2 x 12] a minus quan .. ·. no,t requ'rd 

Cc l½ x 6 x -H x 12 30 r compression 

Dd 1 x 6 x ½f x 12 22 r compression 

Ee ½ x 6 x 16 r compression· 13 X 12 T2 

Ff O x 6 x 9 r compression 9 X 12 T2 

Gg -½ x 6 x = 4 r compression 7 X 12 T2 

ab = be 5½ x 18 x .6 59.4 r tension 

cd 8 x 18 x .6 - 86.4 r tension: 

de= BC = 8 x 18 x .6 + 2 x 18 x 1.2 = 129.4 r tension 

ef = CD = 8 x 18, x .6 + 3½ x 18 x 1.2 = 16~.o r 

fg =DE= 8 x 18 x .6 + 4½ x 18 x 1.2 =\183.6 r 

EF=FG= 8 x 18 x.6 + 5 x 18 x 1.2 = 194.4-r 

Check-on above, Max. Chord Strain : 

WI (18 r x 12 pan) (12 pan x 15) 
=Sh= 8 x 25 

972 
= 5 = 194.4-r as above, 

showing the calculation to come out correct. 
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SOME INCIDENTAL BENEFITS FROM THE 
GROWTH OF FORESTS. 

BY THOS. SOUTHWORTH, CLERK OF FORESTRY, ONTARIO. 

Toronto. 

MR. CHAIRMAN AND GENTLEMEN,-On considering the true 
meaning of the title of my sul;)ject, it has occurred to me that what 
are the main and what the incidental benefits of forest growth to the 
community depends largely upon the point of view. The guardian 
oi the public health would probably have no doubt that the prin
cipal use of forests was to purify the air by absorbing carbon 
dioxide and exhaling oxygen, and in regulating the temperature. 

The scientific agriculturist would be inclined to think that the 
chief function of a forest was to serve as a windbreak and shelter 
for farm crops, and assist the subterranean irrigation, while the 
old-fashioned farmer will be equally certain that the only use of 
trees is to furnish fuel and fencing, and they should only be grown 
so long as they are cheaper than substit,utes; failing in this they 
should be cleared off to provide pasture or plowed fields. The 
engineer will be inclined to regard trees growing in mass to be 
chiefly valuable as a regulator of stream flow and a flood preventa
tive, while the artist will look at them mainly from an aesthetic 
point of view, as making or marring the landscape, according to 
their presence or absence and thereby contributing to the sum 
total of human happiness. 

Many land surveyors, I have no doubt, frequently have occasion 
to regard a forest as an unmitigated nruisance, especially when it 
is composed of Ilex verticillata, or black alder, and lies in the line 
of march. 

As an official of the Government, interested in maintaining 
the Provincial revenues from sources remote from direct taxation, 
I have to admit that my own point of view is largely an utilitarian 
one that regards the forest as a source of wealth to the Province 
.and to the people. but I fully recognize the importance of the 
other, and what I shall call the incidental benefits, benefits so 
great an.cl so important to the general welfare of .the community 
.as. to make it desirable that forestrv should be an affair of the 
State rather than of individuals, \\·itl{ whom present financial neces-
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sitie~ may ca~e a_ sacrifice of future profits and result to the 
detriment of chmatlc conditions. 

Before going into th.e matter of the incidental benefits of forest 
'&rowth, allow me briefly to refer to what I consider the main ques
tion from the standpoint of Provincial revenue, and the main
t<.nance of the extensive in<l11stries dependent upon forest products. 
The Provincial revenue received last year from woods and forests 
by way of ground rent and timber dues was over $981,000. This 
represent~ the production of a large amount of timber, and if we 
add to this the large quantity of fire-wood, railway ties, pulp-wood, 
and about 375,000,000 feet of timber cut yearly on lands not con
trolled by the Crown, it will be seen what a very important part in 
the industrial life of this Province is played by our forests and 
their products. The number of men employed in the woods, on 
the streams, and in the saw-mills, apart altogether from those 
engaged in other industries dependent in part or wholly upon the 
forest, runs intio the thoiUsands, while the capital employed repre
sents many millions. 

It is not necessary for me to go into the many reasons why 
permanent forest indust_ries must be dependent largely upon State 
control, that is, I think, pretty we:11 understood by everybody nowa
days, but I desire to point but what the present forestry policy of 
the Government means to the future revenue and the industrial 
life of the Province. 

FOREST RESERVES. 

The Forest Reserves Act of 1897-8 proposes to set apart areas 
of non-agricultural lands to be withdrawn from settlement and 
kept permanently the property of the Crown for the purpose of 
growing successive crops of timber. If these areas had to be· culti
vated and planted to young trees, at an expense of about $15 an 
acre, the amount of money required would be very great, and if 
the amount thus expended, with interest, were added to the annual 
cost of care and protection of the young trees it is doubtful if the 
resultant crop wouid show a very large profit on the transaction. 
True, the crop would be larger than in a forest grown under 
natural conditions, as was the one we are now harvesting. and a 
shorter time would be required to enable it to reach a state when it 
would be profitable to cut it. At the same time the initial expense 
and annual charges would be so great as to render the project of 
doubtful financial success on any lar!!"e scale in this country, where 
only the more valuable products of the forest have a market value. 

Fortunately for us, however, this is not necessary t.o provide 
future crops of tr:ees and of the sorts experience has proved to be 
the most valuable. To do this will require the expenditure of very 
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little money, but more time. I hesitate to_ mak_e ~ny remarks as to 
how we are fixed in the former commod1ty-1t 1s more or less a 
political subject, on which doctors differ-but we are. rich ~n the 
latter. How much money we can invest in re-forestmg w1t~out 
borrowing I will not attempt to say, but we have plenty of tl?Je. 
The nation never dies, or hardly ever, and we are a young nat~on, 
"vith miilions of acres of land valuable for growing trees, of httle 
value for any other purpose, so we can afford to wait to allow 
nature to restore the magnificent forest removed by axe and fire 
from these lands. And nature is• already doing the work; not- as 
evenly as we could wish nor with a crop of pure white pine, our 
most valuable tree, but she is doing the work just the same. I 
had occasion this past summer to examine a tract of several thou
sand acres that had been lumbered over, and burned over several 
times. Over this tract I found a vigorous growth of poplar, birch, 
white pine, red pine, tamarac, cedar, maple, and other trees. In 
some places there was very little pine, but over most of it there is 
a crop of pine numbering from 200 to 700 trees to the acre and 
growing very fast. Much of it is now 6 to 9 inches in diameter, 
and I estimate that in 50 years there will be a very heavy crop of 
pine ready to cut, not less than 50,000 feet B. 1\L to the acre. I 
do not mean that it wo1Uld be wise to· cut that much at that time, 
but it could be cut. 

On much of the abandoned farm lands in X ew Eng.land 50,000 
feet to the acre is now standing, and two years ago the Rathbun 
Co. cut 100,000 feet to the acre over quite a tract in Grimsthorpe. 
I mention this to show that my estimate is not excessive. The 
stumpage value of that pine 50 years from now will be worth not 
less than $4 per M, and is likely to be worth more. At this figure 
the pine timber on much of this land 50 years from now, if protected 
and cared for, will be worth $200 per acre. which represents a 
present cash value, at 3 per cent. compound, of $45.62 an acre, 
and this land is generally considered of no value. 

INCIDENTAL EXPE~SES. 

The main benefit to be exp{'c-ted from these reserves consists 
in the Provincial revenue and the maintenance of industries de
pendent on them, but in addition to this the incidental advantages 
from the presence of these masses of trees are of vast importance 
to the people of this country. Concerning these factors in forest 
value there is room for <:Onsiderable diversity of opinion and ti1is 
diversity exists. It is claimed by some forestry advo~ates that 
forests materially affect the rainfall, while. on the· other hand it is 
claimed that it is not so, but that· the rainfall affects the f~rests, 
\,Vhile there can oe no doubt of rainfall affecting the forests, it is 
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not . equally certain that the presence of forests influences the 
amount of rainfall. It is a ·case of not proven, although to my 
mind the evidence mainly goes to show •that if the total rainfall 
is ·not in'fl1t1enced by tree growth, its distribution is. We know 
that_ trees take up immertse quantities of water from the soil and 
transpire· most of it through the leaves. The moisture thus tran
spired from a large hardwood forest is very large, though diffi
cult to estimate accurately, as the amount ·varies with the thick
ness and number of the leaves, amount of water in the soil and 
other conditions. A conservative estimate, made by F. B. Hohnel, 
a German scientist, of a fifty or sixty year old beech forest, for the 
season of growth, places the transpiration· at 1,972,000 lbs.,. or 
986 · tons of water per acre. Some authorities make the 
amount much larger than this, but in any event there 
is sufficient to lead one to believe that the atmosphere 
immediately above a fore,st · must be so charged with mois
ture as to hasten precipitation in clouds that may•come in contact 
with it. That forests exercise a beneficial influence on the climate 
of the neighborhood there can be no doubt. The temperature of 
the air in · the forest is cooler . during the day and warmer during 
the night than in the open field. Consequently air currents are set 
in motion by this difference in temperature, cooler currents cpming 
from the forest during the day in the lower strata and warmer air 
during the night from the upper strata, tJms equalizing the tem
perature andjncreasing the huinidity of the air. This is aside alto
gether from' the mere windbreak action of the forest, which is of 
ccnsiderable importance.· 

WATER SUPPLY. 

The aspect o.f forest growth most likely to appeal to the mem
bers of this association is its effect as a regulator of our water sup
plies, and a factor in flood prevention. Even here there seems to 
be a difference of opinion and a Western States writer a short time 
ago claimed that the presence of forests in the mountains prevented 
the snow from drifting i~to immense banks and then gradually thaw
ing all summer, keeping up a constant supply of water for the 
streams. Without disputing this statement, for it cannot possibly 
apply to our own Province, which is not mountainous, I may state 
as an accepted fact that the main factor in our great wealth in 
water-powers and navigable waters are the great fore~ts. At the 
risk of repeatjng what you.may already know better than I, I desire 
to point out some ways in which the forests serve to regulate the 
flow of streams and prevent alternate flood and drought. Speaking 
generally, the stream flow can only reach a percen_tage of the rain
fall in the catchment basin. If the water does not fall · either as ,,·. 
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rain or snow there can be no streams; but, granted a certain pre
cipitation during the ye~r, it may be grc1;dually given _off to the 
streams, making them reasonably constant m volume, or 1t may run 
off quickly, causing a flood and subsequent drought'. Our streams 
are fed in two ways, by underground springs, and by the run-off 
from the surface of rain or melted snow. Springs occur generally 
where a layer of porous sand or gravel lies between an impenetr~
ble subsoil and the surface soil. The rain-water t:1uns under this 
top soil through the sand or gravel, and as it cannot penetrate the 
subsoil it is forced out through an opening in the top soil and goes 
to add to the volume of the nearest stream. It will readily be seen 
that a larger quantity of water will reach the gravel layer if the 
surface is covered with forest than would be the case in the open 
field, as most of it would run off the -surface after rain, in the latter 
case, instead of soaking into the soil. l\Iost of us have known 
of springs that have become dried up_ in the summer, that years 
ago, before the woods had been removed, were perennial. 

In the same waYi the forest serves to regulate the water running 
from the S/Urface into the streams. Concerning the extent of this 
action of the forest a great deal has been written pro and con, and 
volumes of figures have been compiled to show that the removal 
of the forest had little or nothing to do with stream flow. At the 
same time I think we are all pretty well convinced that Captain 
Eads, the famous engineer, was right when he remarked concern
ing the building of the jetties at the mouth of the Mississippi Riv~r, 
that he was working at the wrong end of the stream. The very 
nature of a forest floor covered with small twigs. leaves, and 
sponge-like soil, indicate the mechanical action that dams the 
water and allows it to run off slowly. Branches die and fall to the 
ground. Trees do likewise, and in falling across streamlets would 
form dams and create small reservoirs of water against the time 
when it would be needed. The roots of trees also form conductors 
that allow the water to penetrate the subsoil deeply, and add to the 
subterranean supply. Remove these forests and the rainfall rushes 
off to the streams, which are soon in flood and soon dry up. The 
snow exposed to the full force of the wind and sun follows the same 
course, and large sums are being spent all over the continent to 
p1 event the disastrous floods that now cause so much damage and 
loss of life, but which were not known in the earlier days when this 
was really a " wooden country." · 

At Brantford, I believe, they are spending a large sum of money 
to prevent the annual flood of the Grand River, doing so much 
damage. It is wort~ noting that the county of Brant has only 
about 7 per cent. oi tts total area classed as woodland, and of this, 
much is not true forest land, but is pastured and the soil beaten 
hard. Most of you know something of the vagaries of the river 
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at Belleville, which nearly every spring causes anxiety as to the· 
amount of damage it is likely to do in flood and in summer is so 
dry as to cause the remark by a traveller who saw it last fall from 
a Grand Trunk car that " it looked like a first rate place to put a. 
river in." 

A concrete case of the effect of forest denudation on stream 
flow has been furnished by W. C. Caldwell, M.PP. Mr. Cald
,vell is a lumberman and a mill-owner, and as his business interests 
were affected, he made careful notes of the occurrence in his diary 
at the time. The watershed of the Clyde River was swept by sue.:.. 
cessive fires in 1875-6-7, a large territory being affected .. The water 
supply was gradually affected from 1880 to 1885. From 1885 to 
1892 the flow of water was so reduced that in 1886-7-8-9 and 90 
the mills on the Clyde were short of water in August and Septem
ber. something unknown until that time. In the meantime the 
new crop of poplar, birch, etc., had reached quite a size, and in 
1890 began to affect" the water supply and restore the evenness of 
flow. Since 1893 there has been an abundant supply of water, and 
Mr. Caldwell has no doubt it is due to the effect of the new forest 
that has followed the fires. Failing this new forest, a constant 
supply of water could only have been secured by a costly system 
of impounding reservoirs. 

I feel that I owe the members of the Association an apology 
for wearying them by these rambling remarks on a thread-bare sub
ject, but,will simply urge in extenuation that in many of the older 
counties the percentage of forest is far too low, and you, gentle
men, are able to accomplish much in restoring the proper balance. 

TREE NAMES. 

Before sitting down, I would like to refer to a subject discussed 
last year-the proper naming of our forest trees. I think you all 
agreed with me that the local names were sometimes confusing. 
\Vell, I still have a complaint to make. I had the privilege of look
ing over a report made by one of your prominent members recently, 
and in it he refers to a tree which he calls '' Pitch " pine. As the 
Pitch pine-Pinus rigida-is not native of this Province, I have 
not yet learned whether he means Banksian or Jack Pine, Norway 
or red pine, or whether he classes all undergrown, scrubby pines ► 
of whatever sort, by that name. I suppose I might have asked 
him and found out, but preferred to do so in this way, as I believe 
he last year expressed himself as thoroughly in favor of the cor
rect naming of our forest trees. 
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DISCUSSION. 

Mr. Morris-In regard to the growtli. of white pine, where t~e 
trees are from six to eight inches~ the statement 1s made that m 
50 _years 500 trees will give aibout 200 feet to the tree, 100,000 feet 
to the acre. 

I know a case where in about 25 or 30 years a patch of about 
ten acres of what they call cypress,' a smc:!-ll white pine, increased 
from two or three inches in diameter to from twelve to fourteen 
inches in diameter. The land ts a sandy soil, and I am sure that 
after 50 years _growth those trees will giv:e a much lar~er ret~rn 
than you state in your paper. Those trees that are six to 1111!-e 
inches in diameter now I have no doubt ln twenty-five years will 
give the quantity of lumber you mention. It may depend upon the 
soil, but white pine grows best usually in a light sandy soil. They 
grow as a rule on the higher lands in the sandy soil. Fifty years 
I thought was a long period to give a tree to grow to about six
teen or seventeen inches in diameter. I do not know whether the 
growth would be much slower at· that size than when fi-om six to 
nine inches. 

Another point is in regard to the pitch pine. We find what we 
call the pitch pine when we get up west of the surveyed territory 
now. The present surveys in Algoma and Nipissing stop about 
where the pitch pine began. When you get up towards Missinabi 
you get into the pitch pine, but there is a pi~e on the plains in a 
g:eat part of this country where the land is very poor, a scrubby 
pme, not a pitch pine, but it is called pitch pine. The limbs begin 
at the ground and they grow very stunted. It is not the pitch pine 
we g-et further north. 

Mr. Southworth-There is no true pitch pine in the Province 
as a matter of fact. 

Mr. Morris-It is a pine, a scrubby pine, which we find in the 
n?rthern _latitudes, before you g-et out of the heavy timber of any 
kmd, a pme that grows with a scaly bark on it. 

Mr. Southworth-I think that is the jack pine. 

Mr. 'Morris-Yes, it is the jack pine. Sometimes it is called 
pitch pine. 

Mr. Southworth-And also other pines are called pitch pine. 

Mr. M_orris-Th~ P!tch pine is a small scrubby pine which 
grows up m burnt d1stncts where red and white pine have grown 
before. 
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Mr. Southworth-We have really only three pines native to 
the Province. 

. Mr. picks~m-In regard to this scrubby pine, I used to· think 
1t was pitch pme, but I believe. the proper name of it is jack pine. 
I find it scattered over all the northern parts of the Haliburton dis
trict, extending out to the Ottawa. Large tracts of it occur down 
to the Petewawa. Up here it is called jack pine, and in the North
Vv est and Manitoba it is called cypress, or "·cypres." Out in your 
district, Mr. Morris, at the north end of W endigo Lake, a little we:~t 
-0f the portage on the north boundary of the Township of Fitz
gerald, I found a growth of timber I believe to be jack pine. I found 
also a growth of timber, perhaps 50 or mo trees, as much as fifteen 
"inches in diameter and 50 leet high, I thought was pitch pine. 

The President-In reference to this prospective growth of pme, 
Taylor Bros., on the River Don, have an extensive plantation, and• 
they figure on $4 an acre for their land per year. 

1\1r. Southworth-$4.20 an acre is the net revenue for all the 
timber country in Saxony. This is the highest return in Europe. 

As to the growth of white pine, I would like to say my estimate 
1s an extremely conservative one. Government officials are not 
in the habit of exaggerating these things, because they are too apt 
to be called down. · 

Then as to the district between the Madawaska and the 'Missi
nabi waters, when this pine is growing an inch in two and a quarter 
years it is very rapid growth. I do not estimate on 500 trees an 
acre, because the land would not stand that number. In the Ger
man method every tree gets an adequate space for itself. In this 
-case it is not so. Some places are blank, and some very thick; 
you cannot get an ideal forest to grow under natural conditions. 

At any rate, all through that section I am quite convinced that 
50,000 feet to the acre-50 years from now is a very motierate esti
mate. and I think my estimate of stumpag-e values at $4 a thousand 
for white pine is extrem~ly low also. I mention, that simply to 
:accentuate the value of these lands, considered utterly valueless. 
They are worth over $45 an acre to-day, and no one wants them. 
But it is not proposed to plant. The necessary expense would be 
so great as to put it out of court, I think, entirely; but there are 
some of the blank spaces it is a question whether the rangers in 
charge of this territory might not be able without very much ex
pense to take a little pine seed with them and pos,sibly fi 1l in where 
some of the plants are not now growing- prope ·ly. 

Referring to the remarks of Mr. Morris regarding these pines, 
we have really only three kinds in the Province-white pine, red 
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pine, and the jack pine. I have an idea, just as he says,. that there
is another species of pine growing in the open, and 1~ 1_s• s~ru1:>b~,. 
and the branches grow down close to the g;oun?. It 1? md1s~nm1-
nately called pitch pine, and it may be wlute pme or Jack pme or 
reel pine. The branches always grow down, and as the tree grows. 
they drop off. . . 

Orit in the district of Algoma this despised jack pme that ts 
not considered of any value except for fuel and very little for that,. 
makes a very respectable timber tree. I have seen it at Point of 
Pines, west of Sault Ste. Marie, as large as sixteen and eighteen 
inches in diameter, and with good clean _trunks up to 30 and. 40 
feet, and it is being sawn for lumber up there and also .sold to the
railways for ties. It gives a very serviceable, durable timber for 
the purpose I arn told. I have an idea, as suggested to the School 
of Science, this timber will be found useful for street paving blocks 
after the English method, and I think that Prof. Galbraith and his 
staff have promised to take the matter up· and test it and see if it is 
suitable for that. We have immense quantities of it, and it may 
yet be a valuable tree. This accentuates the <j.esirability of a proper 
nomenclature for our forest trees. 

The white pine has five needles, the red pine two and the jack 
pine two. 

Mr. Dickson-I would like to ask Mr. Southworth what his; 
opin1on is about black walnut. There are some sections of the 
country where it is becoming exceedingly scarce. Could it• not be 
grown over the co1Untry ? 

l\Ir. Southworth-Black walnut will grow almost every place in 
the southern part o.f th~ Province; it is grown up as far as Guelph. 
But it takes a long time to g-row black walnut to maturity. ~--\ large· 
proportion of the wood is sapwood, which is not yery valuahle, it 
is the heart wood which is of value. I do not think you can grow 
black waln~t from the nut and make it c011lmercially valuable in 
less than 7 5 or 80 years. 

I 

'Mr. l?owman-I have seen in Waterloo Conntv b1ack walnut 
,i;nch as yon see in New York State, and equal in size, planted 
from the nnt, probably planted somewhere about 1810, and the 
trees are now_ large.· I think your estimate of 75 years would give· 
you a good big tree about 18 to 20 inches in diameter. 

Mr .. Southworth-There is this peculiarity about woods: thev
are unlike most merchantable commodities that become more valt{
able-when they get scarce. This is not the case with wood. Black 
walnut is not worth as much as h was I 5 years ago. It has been. 
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put out of fashion, and they have substituted oak for it. Black 
birch will take the place of oak without any doubt, in a few years
it is replacing it now very largely, and is sold under the name of 
Southern Mahogany. 

Mr. Tyrrell-. I think as Mr. SouthwortlJ is not a member of our 
Association, we might very properly dep~rt from our rule and 
move a vote of thanks to him as the writer of this valuable paper. 
I move a vote of thanks. Seconded by Mr. Sewell. and carried 
unanjmously. Mr. Southworth replied to the vote expressing his 
appreciation of the attentive hearing his paper had been accorderl. 
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A TRIP TO THE YUKON AND RETURN. 

Bv LEWIS BOLTON, O.L.S., D.L.S. 

Listowel. 

MR. PRESIDENT,-·My intention is to give you a short sketch 
of my trip to the Yukon District and return, and some of the 
things that I saw while there. 

Starting from my home in Listowel in the first week of May 
last, I purchased a ticket per G. T. Railway and the Great N?rth
ern to Vancouver City. I need only say that it was a most delight
ful trip across the Rockies and the Cascade Mountains in Wash
ington Territory. The scenery was very fine, and I fear that I 
woluld fail were I to attempt a description thereof. I had Mr. J. 
v~.r. Wilson, an old miner, as a travelling companion, who had, 
some ten or twelve years before taken this same trip into the 
Yukon country. We took a Tourist Sleeper, and provided our
selves with eatables to last us thlrough to the Coast. We arrived 
at Vancouver safely, ma~ing good time, without any mishaps. 
Vv e remained here some two or three days, visiting friends and 
1elatives, and indulged in a day's fishing on the Coquittlam River, 
where my nephew and I succeeded in catching a fine lot of moun
tain trout. \Vhere is the surveyor who does not enjoy a ·day's 
trout-fishing? Here we completed our outfits and took passage 
on the beautiful ocean steamer a Tartar." owned bry the C. P. Raii
way. We had a very enjoyable trip up the coast on what is called 
the outer course-that is, going to the west around the point of 
Vancouver Island, keeping it to our right hand. The smaller ves
sels take the inner course amongst the islands. where they are 
protected from the ocean swells. From Vancouver to Skagway 
is a panorama of scenery on a magnificent scale, and peculiarly 
charming, into which rare and elusive effects have entered. Marine 
sketches. land and water combinations. here depressed and there 
~ald and broken shores, backed by recurring benches. densely 
timbered, and away over all, far off and high up, have risen majesti
c~l!y the t~ps of mountain rang_es, ~iving on the whole sweep of 
v1s1on that indefinable charm which magnificent distances " alone 
can lend. At times your impressions would be as it were dream-. . ' ' mg-now weird and calm, and again exhilarating. Sea fowl in-
numerable, g!Ulls, ducks, geese. and others, were continually with 
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us. Frequently; our attention would be div,erted to a spouting 
whale. or a shoal of porpoise. On many of the mountain sides 
glaciers of considerable dimensions could be seen, from which 
small icebergs had broken and gone floating southward. We called 
at F?rt Wrangel, our only stoR. between Vancouver and Skagway. 
Havmg an hour or so at our -tlisposal, we took a turn through the 
village. It was on Sunday, and the inhabitants were in their holi
day attire. The aborigines .were quite numerous. A number of 
totem poles were standing, giving the place a weird appearance . 
.t:\11 the buildings had been put up with an eye to cheapness, and 
uncertainty as to long occupation. We were very much enter
tained during our short stay. vVe passed several Indian villages 
and their burying grounds, which were decorated with streamers 
of different colors and numerous totem p~les. We arrived at 
Skagway early one morning,, and then the bustle commenced. 
There were from one to two hundred on their way to the Yukon 
C('1tmtry, on board, necessarily causii:ig considerable commotion m 
landing. First, we had to pass customs, after' that we mad~ search 
for a hotel or stopping pi1ace. My friend and I selected the Pacific 
and found it a very comfortable place. After remaining here a day 
to get information as to which would be the best route to Bennett 
and as to other matters, I decided to go by the Chilcoat Pass. My 
friend intended remaining at Skagway a few days, so I packed my 
transit into shape for carrying, leaving my tripod and other bag
gage to go later on by pack train, and started for Dy,ea, crossing 
the small bay by ferryboat. I landed in Dyea about noon- After 
lunch I started up the trail for the pass, hoping to reach! Sheep 
Camp by evening, which I did. This place was certainly what I 
expected to see-a rough frontier stopping place. Nobody was 
living here for the benefit of his health or for the love of thle moun
tain scenery around it. 'rhey were there for all they could make 
out of the travellers on their way to the Klondyke. Restaurants, 
stores, hotels, etc., were numerous, and during the past winter, 
no . doiubt, did a rushing business. Everytihling was quiet when I 
passed through, the rush of travel having been in March and 
April. After partaking of a hearty supper, I repaired to my "sky 
bunk" and slept soundly, getting up at an early hour, as I wanted 
to m~ke Bennett early that evening. The trail from here to the 
Summit was much steeper•than what I had traversed the afternoon 
before and mv pack of forty pounds or more began to get qltlite 
heavy,' but to Bennett I had to get. After about two hours' travel 
I arrived at Wihlat is cal1'ed the " scales," or foot of the steep ascent 
to the Summit. This is the place where that snowslide covered 
up so many people and destroyed so much property last spring. 
Two men had been dug out a day or so before I arrived there, 
and their bodies were being taken to Dyca l?y the aeria~ tramway. 
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It was supposed at the time that there might be more people be.neath 
the snow, as there was then a great depth, and only the hot sun 0f 
the summer montihs would reveal what was still hidden oeneath 
the snow. This steep ascent would probably be from ten to twelve 
hundred feet in height, measuring on the incline. Steps had to be 
cut in the ice and snow to enable one to climb up, and every hun
dred feet or so you would be asked to contribute twenty-five cents 
towards the expense of cutting these steps. A life-line was 
stretched from top to bottom, so that in case you slipped and fell 
you could lay hodd of this line and save yourself from sliding to the 
bottom. Arriving at the Summit we saw provisions and outfittings 
:of all kinds stacked up like cordwood, as high as it could be 
reached. Some outfits you could just see the tops of, sticking out 
of the snow. No person seemed to know what depth it was there, 
as almost every day less or more fell. There was a report that a 
man had stacked his outfit there and had gone back to Dyea on 
business, and on returning a _short time after found that his outfit 
had been covered up. He had taken the precaJution before going 
back to take certain measurements, so that he would know just 
where to dig for it .. After locating his point, he commenced to 
dig, and shortly came to an outfit, but it did not prove to be his. 
He then dug on until he came to the third one, which was found to 
be his. This, however, I will not vouch for, but such is the story 
told, and not altogether unlikely. Th~s would be about the middle 
of May. From this point the descent is truly rapid, and lots of 
snow and ice, but very soft and sllushy. The creeks were begin
ning to break thlrough the snow, and at times there ,vas danger of 
dropping into holes, whereby you might get very wet. Crater and 
Long Lakes were getting covered with slush and water, making 
the travelling very difficult. I arrived at Lake Linderman about 
noon, ?..Pd was very much surprised to see the number of people 
there living in tents and building boats by the hundreds, prepar
ing to go down the river to Dawson and other points. Lake Lin
derman was open at the head, where thJe creeks were running in, 
but the ice on the body of the lake appeared to be sound. and people 
were travelling on it. I concluded that if it held them it would 
hold me. I took care to follow on the track of a sled with doo-s and 
a heavy load, and arrived at a point where the lake was ope1~ from 
there to the other shore at Bennett, ai'ld took passage in a small 
boat, landing in Bennett before 5 o"clock p.m., somewhat tired and 
footsore walking on the roiugh ice. Bennett at that time was a 
city of tents-I might say thousands of them, all sizes and shapes. 
The inhabitants were very husy "hip-sawing lumbier and building 
boats. I ~vould_ say that there would be at least ten thousand peo
ple at Lakes Linderman and Bennett preparing to .o-o to Dawson 
and other points. I. remained here about a 1;1ont1: assisting my 
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nephew, Mr. Hawkins, who had the contract from the British Col
umbia Government for the survey of the town sites of Linderman 
and Bennett. About the 25th or 26th of 'May the ice gave way in 
Lake_ Bennett, and the people commenced to make their way down 
the nver towards Dawson. At first it was slow work, there being 
so much ice in the lakes. 

It was very difficult work laying out these town sites. The 
tents were so thick on the ground that we had. to wait until a great 
number of them had started down- the river, and even then we had 
to get the assistance of the Mo!unted Police. Occasionally we 
would come across some tent-owner who was not inclined to lower 
his tent for our accommodation, but on sight of the policeman he 
very quickly changed his mind. The town site of Linderman had 
been laid out by some American surveyors, and town lots sold 
in many of the American cities, but after our police took possession 
iOf the Summit at Chilkoot Pass it was abandoned. Bennett is 
situate in a very picturesque spot at the head of navigation on Lake 
Bennett. The ,lake is very narrow, and the mountains on either 
side are very hiigh. Those to the south are snow-capped until late 
in the season. The water in Lake Bennett is at its lowest in spdng. 
Many will wonder at this. The snow on the mountains· melting in 
the hot months of the summer caJuses the lake to rise. \Vild flow
ers were quite plentiful when I arrived there, the lupin being the 
chief one, and it would be seen i;1.lmost amid snowbanks. After 
completing the surveys of Bennett and Linderman, we started for 
Dawson, in whiat is known as a !mock-down boat, purchased at 
Vancouver in pieces and put together at Bennett. We also had 
a Peterborough canoe, which we intended for going up small 
streams prospecting, etc. There were four of us and about two 
and a half tons of provisions, etc. The first day we went as far as 
the mouth of th~ Windy Arm of Lake Tagish. The next day Mr. 
Hawkins and I paddled up Windy Arm to complete the traverse 
of this part of th-e lake, in order to establish the sixtieth parallel, 
it being the boiundary bet~een British Columbia and the North
West Territory. We found the arm of the lake to be worthy of 
its name, and were forced to land our canoe and foot it over the 
mountains and rocky shore seven or eighlt miles to commence our 
survey. We then had to traverse the shore northerly until we 
reached the intersection of the parallel with the shore of the lake, 
at which point we ar1ived at midnight, marking a soruce tree with 
the proper markings to denote such. position. This survey had 
been made to determine whether certain timber limits that had 
heen located were in British Columbia or North-West Territory. 
After completing- the survey we startecl on our return trip over the 
rough,· rockv shore to our ca~oe, arriving-. there ::ibout 1 _ o'clock 
in the morning, hungry and tired. Vv e fimshe<l the remamder of 
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our lunch and shoved out our canoe and set sail for camp. Having, 
a fair wind, we had a very pleasant trip to camp, arriving there 
at about 6 o'clock in the morning, just twenty-four hours from the 
time we started. We took a short nap while the men loaded the 
boats and then started down Lake Tagish, calling at Tagishl House,. 
a police station, to register. Every person had to stop at this point 
and give the name and number of his boat and the names of those 
that accompanied him. Nothing of particular note occurred in our 
travel until we reached White Horse Rapids, about which there 
has been so much written. Here there are two horse tramways
one on either side of the river. We decided to take the l'eft hand 
side, and let our boat gently down to a point where the tram 
started, and only a few feet from thte head of Miles Canon. Here 
we arranged to have part of our load taken around on the tram
car and the rest taken down through the canon and rapids in our 
large boat, in charge of a pilot. I decided to walk around, the· 
distance being about four miles, rather than go through the canon 
and.rapids. The rest took chances and went down, and very much 
enjoyed the trip, according to their account, but I noticed they 
were quite wet when they arrived at the foot of the rapids. Before 
leaving the head of the canon I took a seat on the top of the bank 
a~ a point where I could see the boats pass through the canon. I 
had a good field glass, and enjoyed a half hour exceedingly. Boats 
of all sizes, from a small skiff to large-sized scows, carrying ten to 
fifteen tons, were passing all th:e time. One party while I sat there 
had a very narrow escape while passing through. On entering the 
canon he either got rattled or made a wrong stroke with his paddle, 
and ran his boat bow foremost against the wa;ll of the canon and 
went in sidewise, and before he coluld get righted the boat struck 
the other side of the canon and proceeded stern foremost. Part of 
the time he would be out of my view on account of the height of 
the waves, and then he would appear again, you would thtink almost 
in the air. The boat took another lurch for the· side of the canon, 
striking it and wheeling around right end foremost., and finally 
shot out at the other end of the canon, the occupant thlanking his 
stars that his boat was right side up and that he was in it. It was 
rather exciting, and were a person to sit there and watch for a 
long time it would be a great strain on his nerves. At the White 
Ho:se Rapids, about thlree miles farther down, is another sight
seeing poi~t. Hundreds of people line tlie· banks, watching the 
boats p~ssin~ thro~gh th~ canon an~ down the rapids, very few 
succeeding in passing w1tholu,t getting thoroughly ducked with 
spray. I sat for a long time on a rock within fifty feet of where the 
boat? passed, and could see their occupants' countenances while 
passmg through .. Some appeared considerably excited, while 
others were laughing and seemed to thoroughly enjoy the ride. 



PAPERS READ-A TRIP TO THE YUKON AND RETURN. 137 

Whi~e sitting a! this point I heard a voice up the river, and o! 
tur1:mg around I saw_the steamer'' Ora" coming down at a very 
rapid ~at~, crowded with passengers, cheering with all their might. 
By this time th!e banks were lined with spectators for almost miles 
to see the steamer pass through. After she had passed through 
safely t~ere was a cheer :went up, almost deafening. This steamer 
was bmlt at Bennett dunng the latter part of the winter and earlv 
spring, and aft~r making a few trips from Bennett to• the rapids 
the ?wner_s decided to run her from the rapids to Dawson, in con
nection with the " Flora" and '' Nora," they remaining above and 
runnin&' between the rapids and Bennett. After loading our boats 
we agam started down the river for Lake Tagish. That evening 
we camped at the mouth of the river leading into the lake, in com
pany with hundreds of others on their way to Dawson. Early next 
morning· we set sail, expecting to have a merry trip across tlie 
lake, a distance of about thirty miles. At first we had but a very 
light wind, but by eight o'dlock it began to freshen up, and every
body had all the sail up that he or she could muster, and it now 
became a race for the othier end of the lake. By this time the lake 
was literally covered with craft of. all kinds, sizes and shapes, some 
of wl~ich. were built on the lines of large hog troughs, and others 
almost as beautiful as the gondolas of ancient Venice. The people 
occupying these were from almost all parts of the globe, and seemed 
to have all been affected by the common craze for gold. When we 
c1.rrived at the middle of the lake it was a sight long to be remem
bered, and to complete the grandeur of the scene the pretty little 
white steamer '' Ora" passed through our midst and soon left us 
in her wake. Every person was straining a point to pass his neigh
bor, and, with the assistance of the strong wind, were making 
very fast time. When nearing the northerly end of the lake, which 
is much more narrow and shallow, the waves became much higher 
and the small craft biegan to experience rather a rough time. One 
canoe, in which the Rev. Mr. Lyons and his companion were, cap
sized, and Mr. Lyons was drowned, his companion saving himself 
by clinging to a crevice in a rock until rescued by another boat 
with very much difficulty. We were very much pleased when we 
were able to turn our boat into the river and once more into smooth 
water. Up to this time we had done but very little fishing, and 
decided to tarry for a short titne at the first place offering such 

. sport. Arriving at an eddy in the river, we ran our boat ashore 
and got olur tackle-two took the Peterborough and a troll, and. 
the cook and I took small lihes. I selected a small eddy to try, 
mv luck in, but found the hrush on the bank rather troublesome,. 
bt;t after breaking a few off I decided to cast my flies for a skip,. 
and rnon su::ceeded in raising a commotion in the water. Tw0 
and sometimes three at a time were common. The cook came to) 
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my rescue just in time to save my rod and line, is ~ had fastened 
onto three very large Arctic trour, and with hlis assistance landed 
them safely. vVe now had a~l we could carry, and retu~ned to ~he 
boat, finding that I had been the only one successful m catchmg 
any tish. '! nat evening we had a grand feast of fresh fish. _ti r?m 
this point down there was nothing of particular note exceptmg 
passing throiugh the •· Five Finger Rapids," which is easily_ dont: 
if proper care 1s taken to keep your boat m the current a1:ct m the 
right channel. Very few lnctians are to seen along the nve~. At 
the mouths of all the streams running into the Yukon were villages 
of tents, owned by: prospectors who were up these streams prospect
ing, leaving their wives and children to take care ot their belong
ings until their return. There were all kinds of reports as to great 
strikes on certain creeks, but on carefur enquiry it was found to 
be untrue. The trip down the river was like a holiday picnic. At 
every turn of the river we would make new acqltlaintances. \Ve 
travelled somewhat faster than the average voyageur. The scenery 
on the lower part was quite equal to the upper part. fhe moun
tains were not quite so high,, but the grass had grown more and 
the mountain sides were like flower gardens, and were even more 
brilliant than ours in Ontario. 

Fort Selkirk was at last reached, and we halted for dinner. The 
banks were so crowded with boats that \\·e were unable to land 
near the village, and therefore did not see much of it. ~--\ few log 
buildings covered with dirt comprised the barracks of thle :~daunted 
Poa:ice, but there were hundreds of tents of all colors and shapes, 
and the red-coats co,uld be seen promenading the banks of the river. 
\Ve tarried here but a short time, having still about 180 miles to 
Dawson. From this 1Joint commenced what are known as the Ram
parts, which appear like h1uge towers built of masonry, being in 
many places so regular. Prospectors now began to come up the 
river, and could be seen towing their canoes "·ith small outfits, 
the current being so strong that they were unable to row them, 
and proved at best a very slow process. \ ,. e arrived at Dawson 
in_ the_ eve_ning of the 29th of June. making the trip of over 500 

nnles m _eight days. Dawson appeared very pretty at a distance. 
On turnmg the head of thte riwr it appeared as nestlin<Y on the 
1~101111tai!1 side and at it~ foot. Everything appeared whit/ and clis
tmct, with the mountam background. There ,vere thousands of 
tents, many even on the top of the mountain. It was estimated 
at the time of olur arrival that there were between twentv and 
t,Ye_nty-five thousand people there. \\\_, secured a place near the 
pohce barracks to put up our tents, and at the close of the second 
day we were established in Dawson readv for business. Our first 
work was the snrvey of a Government concession on Hunker 
,Creek, about fifteen miles out from Dawson. \Ye packed our 
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instruments out and completed the survey in about a week, and 
returned to Dawson from the mOiUth of Hunker Creek by small 
boat, plied by two young men who took freight up to that point 
and passengers down to Dawson. \Ve rented a small room above 
a restaurant for an office, paying $100 a month therefor. The 
building was made of scantling covered with canvas. After com
pleting the plans of the survey we made our headquarters at the 
Forks of thie Eldorado and Bonanza Creeks, about twelve miles 
from Dawson, and between there and Dawson I spent the summer, 
surveying claims, etc. To speak of the richness of the individual 
claims wouM be hard to do, but suffice it to give you a few of the 
notable ones. No. 2, above on Bonanza, is probably one of the 
richest. It now has been floated on the English market for the 
fabulous s!Um of £450,000 by the owner, 1fr. Alexander :-.IcDonald, 
known as the Bonanza King. He was interested in some one hun
dred and twenty claims. Nos. 4, 5, and 6, on Eldorado, are also 
very rich, and are known as the Berry Mines. One day while 
passing I called to see the mvner, l\Ir. Berry, who was at the time 
in the bottom examining a part that ,vas considered not to be 
worth was11ing. \Vhile watching him he struck his pick against a 
nugget that proved to be worth $140. It has been estimated that 
about a million dollars have been taken out already, and the claims 
ar~ not nearly worked out. The "Lancaster," a bench claim op-

. posite No. 3 Eldorado, is considered to be one of the richest bench 
claims. It is claimed that two men can take out $1,800 to $2,000 
a day with one rocker. One clay while visiting the mine we offered 
the owner $150 for a small wheelbarrow of dirt that was standing 
by the rocker, but he would not accept it, and found on washing 
it that it yielded about $250. French Hill is also considered to be 
very rich. Some of the claims ( one hundred feet) having been 
sold for as· high as $20,000. Most of the claims on Eldorado up 
to Ko. 30 are very rich, most of them h~ing valued from $200,000 
up to $500,000, and some were more. Part of ~he Bonanza is also 
verv rich, Qlut is more spotted. The bench claims along the Bon
anza are in many places quite rich, and during last summer a great 
deal of gold was taken out. The gold on the Bonanza is consid
ered to be worth considerablv more than that of Eldorado, being 
much finer. I cannot say a1iything in reference to other creeks, 
so far as my own observations go, as my "·ork was principally on 
those two creeks. only visiting Hunker once, and then not when 
it ,ms being opened up. . · . . 

The summer was delightful, sunny days and cool mghts. Many 
of the miners slept during- the midday heat and worked in the cool 
at night; the\"e being p1enty of light. One could read -in a tent 
at any time during the ni~ht. Wake up at whatever hour of the 
night, you woluld hear the "wi~h wash " of the rocker, and the 
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rattle of the gravel off the shovel, and the tramp, tramp, tra~p of 
the miners and others coming and going to Dawson for I?rov1s1ons, 
the night being the most comfortable time for travellmg. The 
,veather during my stay (which was about three months) ~as de
lightful-very little rain and very little cloud. Two weeks m July 
were quite hot, but with that exception it was a!l that one c~uld 
desire. Towards the latter part of September 1t turned a httle 
cool at nights and I decided to arrange for my return before the 
close of the m~nth and took passage on the steamer " James Dom
ville," that had be~n plying on the lower river during ,the summer 
and was intending to winter on the Upper Yukon. They had 
adv~rtised to go to the White Horse in six days, but did not arrive 
at that point until folurteen days had been spent, a good part of 
which had passed while on sand-bars, and tied up against the bank 
for repairs, etc. Our captain knew more about the smell of a 
whiskey bottle thian he did about navigating the Yukon Ri':er. 
\Ve had paid $mo for passage to White Horse, and were paymg 
$1.50 for meals; so a matter of two weeks or so on board the boat 
was quite a consideration. At the end of six or eight days from 
the time we· left Dawson many of the passengers refused to pay 
anything more for meals, as they had exceeded their time, but 
the captain said they had to pay or go without. However, the 
larder began to get rather low., and the meals consequently poor, 
and, there was a general kick, and most of them did not pay. Our 
berths were rather small, six berths in a state-room 7 by 7. 
Only one could dress or undress at a time. There were about 
one hundred and fifty passengers, chiefly miners going home after 
a year and a ha[fs trial in thiat frozen north, to visit their families, 
intending to return in the early spring and some on the ice in late 
winter. We had a full quota of gamblers, both male and female, 
who indulged in that every night until the tables were required 
for the morning's meal, ·and then slept through the day. The 
weather during- the return trip to .. White Horse " was cool but 
fine. Some nights there would be a slight fall of snow on the 
mountain tops, but on the first peep of the sun it would melt away. 
\i\7 e arrived at the White Horse Rapids early one mornino- to find 
that the steamer '' Flom " had been gone about an hour. t:.Perhap::i 
the passengers were not disappointed! \Ve -then gave our captain 
credit for stoppin_g- fiv~ i_niles clown thle river the night before so 
that we would miss this boat and have to remain until the return 
?f the_ boat ~ome three clays later. The captain had a very stormy 
mterview with rnn1 "" nf the passengers before disembarkation, and 
had to retreat to his pilot holuse and arm himself with his o-un in 
order to· sa,~e himself a cold bath in the river. Our stay of three 
days at "White Horse" was very irritating, considering that we 
could have caught the other boat if our captain had done his duty. 
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Here_ we had to pay $!-50 to $2 for meals and had also to pay for 
sleeping on the soft side of a plank on the floor of the hotel, or 
stopping :place, but by this time we were used to being held up, 
and took 1t as a matter of course. It was a bright hour when the 
stea1:1er was sighted, an~ a glad shout went up from many throats, 
!3-nd m a short space of time we were all ready to board the steamer, 
m fact much sooner than they were ready for us. We had to walk 
a single plank in order to. board her, and a misstep meant a cool 
bath in ice water. In a short time we managed to get on board 
and obtain our sleeping berths, about 2 feet 6 inches by 6 feet each, 
made of hard spruce !;umber, not even a straw tick in thlem. How
•ever, we were now so anxious to see the Pacific coast, and the 
prospect of so doing became more apparent:, we were satisfied 
with anything as long as it was moving in the right direction. Our 
-chances for meals in this craft were rather uncertain, The table had 
to be filled some nine times before the passengers were supplied. 
Some went without rather than participate in a scrap for a seat 
thereat. Most of the distance from " White Horse '3 to Bennett 
is through lakes which are literally covered with water-fowl. Many 
of the passengers indulged in shooting at them, very seldom killing 
any. We arrived at Bennett at noon of the second day from 
"\iVhite Horse," glad to once more pnt our .feet on terra. firma, 
having been so long on the water. After dinner we hurriedly made 
arrangements with the representative of th1e Arctic Express· Com
pany to take our baggage to Skagway at ten cents per pound, 
guaranteeing their delivery there the following day on the arrival 
of the evening train from White Pass City. After completing this, 
we started on foot for the " Log Cabin,"' some eight miles distant 
on the trail towards Skagway, via the White Pass. Some of the 
passengers went via the Chilkoot Pass, in order to see it, but I 
had come in by that way, and preferred going oit.1t by the White 
Pass. We arrived at our destination at dusk, and after a lunch, 
as such it was, we decided to try sleep. My companion and I were 
assigned the lowt:r bunk o.f the series, at the encl of the cabin. 
These bunks had been built with small poles, on the top of which 
wc1s laid a not ven- thick blanket, no tick or mattress. with a light 
blanket to cover us. It is needless to say that I kept most of my 
clothing on. I found on getting in that the poles were not_ all of 
the !=arne 8ize, :rncl that a larger one had been olacerl about the 
middle of my share of the bunk, on which I tried to balance my
self for an hour or two. Failing in rn? object, I got up and sat by 
the stove in a comfortable chair, catching short cat naps until an 
earh· hour in the morning, when I woke the landlord to get us 
some breakfast. \ Ve started at early daybreak for \i\Thite Pa~s 
Citv, where we intencled taking train for Skagway, a distance of 
twelve miles or so. By .some means I got separated from our 
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party and triudged it alone. The day pro:nis~d to be fine, but by 
the time I began to ascend the mountam side clouds began to 
appear about the summit, and as I rose up its side I _found my~elf 
being enveloped in them, and was completely shut m, not being 
able to see more than ten feet or so ahead of me. Snow ~nd rain 
·began ·to fall, and with what had fallen the day before I was more 
than ankle deep in mud and slush, which was not very comfort
able with short boots. I arrived at the summit about midday, and 
1 supposed that the air would soon clear after passing it, but ~uch 
was not the case. The fog or cloud hung there until I had gone 
clown several miles on the other side. The scenery no doubt .would 
have been most excellent had it been clear. On arriving at the 
junction of two canons the fog began to clear away, and I was 
able to discern men and horses on the mountain side, working on 
the railway. This point was the grandest that I had seen, and I 
stood for a moment taking in the sights. By this time my feet 
and legs began to feel somewhat tired, and going down the sides 
of this steep canon was somewhat difficult, and I was glad when 
I arrived at the bottom, where the trail had been very much im
proved. The keeper of a restaurant at that point invited me to 
come ~n and have djnner with some of our party, but having taken 
something on the other side of the summit I passed on. Shortly 
after one of our party overtook me on horseback, and told me that 
a chunk of rock had passed through the roof of the restaurant and 
broke through the floor immediately behind some of our party, 
who were taking dinner, not hurting them, but at least giving 
them a fright. The trail now became pretty good, and although 
tired I made good headway. The scenery afong the bottom of this 
canon was very fine, and under other circumstances would have 
been very much enjoyed, but with the fear of some rock coming 
down the side of the mountain from where the workmen were 
blasting, one was in constant dread. I arrived at \Vhite Pass City 
in due time for the train. and enjoyed myself feasting on some fine 
apples that I had purchased at five cents a piece, being the first 
that I had eaten. I heartily enjoyed this ride of twelve miles or 
so on the train, even if I had to oay twenty-fiye cents a 111ile there
for. \Ve arrived at Skagway abo-ut· 6.30 p.~11., and on enquiry found 
that my baggage, with others, had been left behind. After· " cuss
ing'' the railway officials and their agent at Bennett esueciallv 
we repaired _to the Pacific Hotel, where we found comfortable quar~ 
ters at a reasonable figure. V\T e had no"· gotten bevond Klondvke 
impositions, and were able to get a first-class square meall: · for 
twenty-five cents and a comfortable room for fifty cents to a dollar 
a day. I remained here a week, not of my own "'~11, blut was forced 
t? do so on account of my baggage being detained. I found 
Skagway very much improved ~ince spring. it having the aupear-
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ance of a civilized town, having waterworks, electric light, etc. 
This place, in my esitimation, is destined to be one of the largest 
cities on this coast, being .the terminus of the railway leading to
that large tract of country known as the Yukon and Lake Atlin 
District. From this point I took the steamer .. Utopia" for Seattle,. 
on which we had a very pleasant trip, rescuing the passengers of 
the wrecked steamer " Bertchel," who had been detained on an 
island for over a week. We arrived at Seatde on Sunday after
noon, and enjoyed the trip down the coast that day very much, 
as the vessel was close to land and the towns and villages were 
easily seen from the deck of the steamer. I remained in Seattle 
one day visiting friends and enjoying the sights of the city. This 
city is certainly one of the finest on the Pacific coast. From here 
I took train to Vancouver, where I remained a day or so on busi
ness, taking the C. P. Railway to Chicago. I very much enjoyed 
the sights through the mountains, which are ,Yell worth the cost 
and time spent in taking the trip through them. From Chicago 
I took the Grand Trunk Railway to Listowel, calling on my way 
at Kina-sville and Detroit, arriving home just six months from 

~ . 
the time I had left in the spring, having gained considerable know-
ledge besides what little I had gathered of the yellow metal. 
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SURVEY OF THE BOUNDARY LINE BETWEEN 
ALGOMA AND NIPISSING DISTRICTS. 

BY A. NIVEN, 

Haliburton. 

In the year 1896 the Department of Crown Lands decide~ upon 
1.1unning an exploration line to James Bay, and upon lookmg at 
the map of Ontario the boundary line be!ween the Algoll1:a and 
Nipissino- Districts havirtg been at that time run to a pomt 30 
miles no~th of the C. P. R., seemed to be the most suitable line to 
nm. 

In the Revised Statutes of Ontario, 1897, this boundary line 
is described as follows: 

" Commencing at the waters' edge of the Georgian Bay. near 
the most westerly mouth of French River, in the production south
erly of the east limit of the Tovmship of Humboldt: thence due 
north along a line formed by said produced limit. the east limit 
of said Township of Humboldt. the limit between timber berths 
numbered 59 and 67, 60 and 68. 6I and 69, and along the east 
limits of the Towrtships of \\caters. Snider, and Rayside, and con
tinuing due north to the northerlv limit of the Province of Ontario. 

The line here described would strike the south-westerly shore 
of Tames Bav some distance sOiuth-easterlv of the mouth o(A1banv 
Ri,~er. · · · 

The east boundary of the Township of Humbo\lt was run in 
1~92 by O.L.S. \\'. Galbraith, the length of the town.~hip being 
I 1 njles, 18 chains, 67 links. Immediately north of Humboldt the 
line between timber berths 59 and 67, si; miles, has not vet been 
nm. The li1~e betwee1:1 timber berths 60 and 68 and 6r · and 69, 
by O.L.S. \\ m. Bell, 111 1873: the east boundary of \Yaters, bv 
O.L.S. Burke, in 1883: the east boundary of Snider, bv O.L.S. 
Isaar L. Bowman, in T 883: the east ho1111dan· of Ra,,side. lff 
O.L.S. Isaac L. Bowman, in 188.4: the east bomidarv of Lumsden 
by O.L.S. Laird. in 1887. - ' 

In 1888 O.L.S. Proudfoot ran the line from the north-east ano-le 
of the Township of Lumsden 18 miles north, and then ran a b:se 
line to the west. 

In T 896 the writer was instructed to commence where O.L.S. 
Pro1t•diort left off. and continue the line north 100 miles. This 
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wa~ done, the line being surveyed to a point 120 miles north astron
-0m1cally from the north-east angle of Lumsden. Posts were 
planted at every mile and an iron post every three miles. The 
latter were of 1 1-4 in. gaspipe, 3 ft. long, pointed at the bottom, 
clos~d at the top and painted red, and the numbering was made 
-continuous from Lumsden, the 120 mile post being in latitude 
48 deg., 27 min., 54 sec. north. 

In 1898 the _writer was again instructed to carry the line on 
to the ~1oose R1v:r. This was also done, the line being surveyed 
to_ a pomt four miles beyon:d the Moose River, or to a point 300 
miles north of the north-east angle of the Township of Lumsden, 
being about 312 miles north of the C. P.R. 

The C. P. R., both main line and Sau:lt Branch, crosses the 
boundary line in the Township of Snider and about four miles 
west of Sudbury. It will thius be seen that, with the exception of 
six miles immediately north of Humboldt, the line has been run a 
-di~tance of cJ,bout 353 miles from Georgian Bay. The longitude 
-of the line, taking the Ontario and Quebec boundary. line to the 
79 deg. 31 min. west, is about 81 deg. 04 min. west. If produced 
south it would pass west of Owen Sound, west of Stratford, east of 
St. Mary's, east of London, east of St. Thomas, and strike Lake 
Erie about five miles east of Port Stanley. . 

The distance from the Township of Humboldt to Lake Erie 
is about 227 miles. If continued north it would probably strike 
James' Bay abo1ttt 60 miles north of its present termination and 
about 45 miles south-easterly from the mouth of the Albany, mak
ing the total length of the line across Ontario about 640 miles. 

The latitude of 'Moose Factory is given by Mr. Ogilvie as 51 
deg., 14 min., 42 sec. _north. The· line, therefore, if continu~d to 
312 miles would be about due west of Moose Factory. and distant 
therefrom about 20 miles. 

Beginning at Proudfoot's base line, 30 miles north of the 
C. P. R., the line passes through a broken and hilly white and red 

-pine country, filled with lakes to the 42nd mile, when· it er t rs a 

comr-aratively level tract to about the 54th mile. The upper \Vah
napitae River \\'as crossed on the 41st mile. The height of land 
between the Georgian Day waters and those of the Montreal River 
bein <.:!" crossed at the 50th mile. From the 54th to about the moth 
mi 1" the line arain passes through a hilly and rocky country. At the 
54th mile the line p·asses within a mile of the west branch of the 
Montreal River, running into it at the 68th mile, crossing- it three 
times, and leaving it flowing easterly on the -1st mile. The height 
of land between the Hudson's Bay aPcl St. Lawrence River waters 
is crossed on the 76th mile, Sii1clair's exnloration line of 1867 
on the 86th mile. A noted land mark along- this part of the line 
·is Mount Sinclair, about seven miles east of the line and a little to 
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the south of Sinclair's line. It is said to be 1,500 ft. over the 
surrounding country. .Numerous lakes were also met with between 
the 72nd and 95th miles. A little beyond the 100th mile we enter 
upon the good land, the level country that extends to Ja~es' Bay, 
and for the remaining 200 miles of the line the country 1s almost 
as smooth as the lawn in front of the Parliament buildings. The 
country may be said to be an inclined plane, falling to the north, 
but so graaually as to be imperceptible to the eye. _For over 120 
mLes the line 11t1ns through a splendid tract of farmmg land, clay 
soil, often covered with black muck. Parts of it might be called 
swampy and parts of it muskeg, but taken altogether there are 
not many places in Ontario where a line can be run for the same 
distance through such an even uniformly good tract of land. 

From about the 230th mile to the no.rth end of the line the 
country is largely muskeg, but along the banks of streams, where 
the water can get away the land and timber is good. 

The timber along the line from the moth mile is chiefly spruce, 
tamarac being next in order, and poplar where the land is dry, with 
vvhite birch, balsam, and balm of gilead. There is very little cedar 
in the country, generally only a fringe along the rivers. The 
sp11uice is from four to fifteen inches in diameter, and thick on the 
ground. Aiiong the 170th to the 175th mile considerable scattering 
·white spruce is to be found. There is no white or red pine beyond 
the moth mile. I saw a few trees at Abitibi Lake on my way north, 
and wme along the eastern boundary of ·Ontario, between Abitibi 
and Temiscamingue Lakes. 

Lake Abitibi is said to be 850 feet above sea level. 
The Abitibi River is generally from five to fifteen chains wide, 

but before entering Moose River half to three-quarters of a mile 
wide. The water is muddy, the current strong, and there are 
numerous rapids and falls. The line crosses it at the 179th mile, 
flowing north-west, and at the 288th mile flowing north-east. The 
latter crossing is about 15 miles from its junction with the Moose. 

The 1\Joose River was crossed on the 296th mile. where it was 
a mile wide, current strong, water shal'low and muddy, shoals and 
rocky in places, only navigable for canoes during first week in 
October. I went down from the Abitibi crossing- ·of the line to 
Moose Facton·, about 35 miles, in seven hours, but it took two 
davs to come back. 

· On, the 276th and 277th miles we ran across a bed of gypsum. 
The surface of this formation was very uneven and full of holes 
and caverns. clang-erous to walk over in-places. We called it "the 
Holy Land." \Ve camped there over a Sundav. Soap would not 
di~solve in the water, and it made abominable tea. Game was 
scarce along- the line. A number of beaver were met ,Yith north 
of the Abitibi River; a few prairie chickens were seen, and not 
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many wild geese. It is said that they are not as plentiful as in 
former years: the stubble fields of the North-West having proved a 
great attraction to them. 

The Hudson's Bay post of Moose Factory was established over 
200 years ago, and has a population of about 500 during the sum
mer months, when the Indians come in from their hiunt. 

The Moose Factory people know they are in Canada, and some 
of them believe they are in Ontario, but whether in Nipissing or 
Algoma is a matter of indifference to them, and I was told that 
the only magistrate there holds a commission for Thunder Bay. 
They get all their goods from England by the ship that comes in 
August and anchors in the Bay, ten miles from Moose Factory. 
Armour's pork and Manitoba flour, that has been twice across the 
Atlantic, sell there, the former at $27 per barrel and the latter at 
$1 o. Dry goods, boots, shoes, etc., can be had almost as cheaply 
as in Toronto. All kinds of vegetables and flowers were growing 
in the garden of the Bishop of Moosonee when I was there on the 
7th of October. The tide water rises at Moose Factory from three 
to fourteen feet, according to the direction of the wind on James' 
Bay. During the spring flood the place is almost submerged. I 
left there on the 8th of October and travelled every day (two Sun
days excepted) tiU the 27th, when we reached Abitibi Lake. We 
found the lake frozen and had to remain four days till the ice was 
strong enough to go upon, then between 'walking on ice and along 
shore and across points in the bush, and canoeing open stretches 
of water, we reached Lake Temiscamingue on the 24th of Novem
ber and Toronto on the 28th, having had many hardshios and nar
row escapes. I regret to say ·that a halfbreed Indian from Lake 
Temiscamingue, who had been with me four years, was drowned 
at midnio-ht on the 5th of November, in Lake Abitibi. the bark 
canoe in °which he was with five others having gone down after 
colliding with a large piece of floating ice. 

It was my intention to have connected my line with Moose 
Factory for the purpose of getting the l_ongit~de, but ~t was so late 
in the season when I reached Moose River with the hne there was 
no time to do this. I checked the latitude as given by Mr. Ogilvie, 
only differing from him a few seconds. 

DISCUSSION. 

· Mr. Sankey-I assure you it has g~ven me a very great deal of 
pieasure to listen to the reading of this paper. 
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I have been asked since my return from that country to write 
a paper, but I did not fhink the information I ~ad gathered ?Ur
ing my very quick trip would warrant my domg so, especially 
when I knew Mr. Niven was making a survey and could tell us 
accurately what he had done. 

The trip I took was for a totally different purpose, viz., to get 
a general knowledge of the country and to endeavor to find out if 
it were possible to reconcile the different reports that have already 
reached Ontario of the country through which Mr. Niven has tra
velled. The line Mr. Niven has run may be looked upon as the 
,central longitude of the country that has been treated of in a great 
many reports. It was not until after I returned to Toronto that I 
was aware that so much had been printed and published about the 
very territory that 'Mr. Niven now tells us about; it is a strange 
country to most of us, although we are Ontario Land Surveyors. 
And with the exception of one or two reports I happened to get 
hold of I had very little information to guide me as to where I was 
goin~ or how to get there. I have found out since there is one 
gentleman who has made that country a special study: I refer to 
Mr. Borron. He, I believe, was considered a mining engineer a 
great many years ago. But his principal duties up in that country 
were those of a stipendiary magistrate, and from away back in the 
seventies up to late in the eighties he has made trips along almost 
every river that runs into tl,e basin of the Moose. I have succeeded 
in looking up some of the reports of that district: there is a very 
gcocl collection of them in the library of the Parliament Buildings. 
Mr. Borron is now living in North Toronto, and his knowledge of 
that country is certainly most valuable to the Province. Much of 
it has been published in reports to the Government, and in printed 
pamphlets. 

I sta~ted ~t the head of Lake Temiscamingue and went up 
Canoe River mto Canoe Lake, a long lake of little importance as 
far as I could see. It is in the Province of Ouebec and the timber 
has been nearly all cut off about it. A lari~ amot~nt of good pine 
has been taken out of the country and gone down the Ottawa. 
Further on I came into Barrier Lake and then into Loner Lake. 
Vv e found nearly all the timber had been taken out abo~t there. 
\Vhen von vet ·up to the hea<l of a north-east branch of Long Lake 
you turn into a small bay and then go up a small creek about 400 

ot _c:oo yards long. Then a small mnddv lake appears about three
ouarters of ~ mile Ion~: this is tJ1~ head waters of that point of the 
C?ttawa ?;:ism. A _nortage of.a mile and a· half over a small gravel 
ndge hnng-s you mto a small lake, very muddy and marshv, with 
srarcelv any rnrrent jn it until you near the north end of ·it, :ind 
then you see the water running to the n,orth. V\T e soon got into 
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Island Lake, a ·lovely lake as far as scenery is concerned. I do not 
!hin~ I ha_ve s~en its equal in Canada. The neighboring country 
is high, with hills 800 to 900 feet above the surrounding country. 
We then came into a lake called Upper Lake, and then into the 
ease end ot Lai<:e ALmib1. 1 uis iakc lie:::. eas. ,,nd ,\ est with .-ome 
deep bays north and south. I do not think the _plans to-day convey 
any adequate idea of the lake. If yoµ take a canoe and paddle, 
unless the wind is favorable, you will likely be delayed four or five 
days before you get across. I was pretty fortunate. I had the 
wind a little in my head going out in the morning, but towards 
the middle of the day the wind went down and we got over the 
wide crossing before night. That night the wind got up, and the 
following day we had to stay in camp until about three o'clock. 
Vv e continued the next afternoon making a portage to get across. 
\Ve went •down the river, and then turning north-east we walked 
across the height of land where the water runs into Lake Temis
camingue by way of Blanche River. The tit.~1ber is as Mr. Niven 
says, birch, spruce, poplar, more spruce than anything else in that 
country I should say. We came upon many tracts of brule, locat~d 
in undulating country, and witJ-i some very simple form of drainage 
it would make a reasonably good agricultural country. There is 
very little rock showing. We went up Black River for 25 miles; 
a stream from three chains to a chain and a half wide. There are 
one or two very good water powers on the river, and some rapids, 
but it is not a river that could be looked upon as a highway. Still, 
it is not a hard river for a surveyor to travel on. Further. on we 
crocse<l a spur of land into the basin of the Frederick House or 
Nighthawk Lake. Through this basin Mr. Niven's line ran until 
he made hi~ first crossing of the Abitibi River. I then went along 
the Frederick House River, and struck a river between Night
hawk Lake and the Frederick House, and going down the river I 
connected with the Abitibi River where the maps show a rather 
sudden bend to the west. I understand in that particular place the 
A.bi ti bi River itself is very rough with some bad rapids. From the 
junction of the Abitibi and :Frederick House River, which might 
be some six or seven miles to the west of where Mr. Niven's line 
crossed, the river itself is a good one to travel on, and the country 
is undulating. After 26 miles on the-rriver you come to a series of 
terrific rapids where the rocks come right up to the surface. You 
find more than rapids, really chutes, that no canoe could live in. 
You then reach the C .,.non Portage, where the river that has been 
reasonably wide, four or five chains in places, suddenly narrows 
into 70 or 80 feet, and the water goes through between two big 
walls of rock. I had the opportunity of going down along the 
whole course of this, and I saw some of it. At the head of the 
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portage, the highest part, you will be probably 200. feet above the 
water, and I am informed in some places the rock 1s a_lmost sheer 
clown to the water. The northerly end of that canon 1s one mass 
of rocks and troubled water, and the scene is magnificent. When 
you get down to the bottom of this you get into grav~l banks, and 
the country is a great deal more hilly, the ground bemg from 180 
to 200 feet above the river. You soon come to an outpost of the 
Hudson's Bay Co. called New Post. Further on you have fairly 
good travelling on the river, and then you come to the Otter's 
Portages. There are two. These resemble the canon I have al
ready described. The portage is probably about three miles long, 
and when you get to the bottom of that you come again into the 
river, \\'here it widens out. The water is shallow and the current 
swift, and we found it, if not dangerou.s, certainly difficult. The 
Indians I had with me did not know the river, but we got through 
without much trouble. One thing strikes me as peculiar-that Mr. 
J'\iven did not find any sudden step or jump off in the country to 
correspond with the canon and the Otter's Portage. On the river 
there is decidedly a big jump down, whereas from 1Ir. Niven's 
experience it appears to be a more gradual descent. His line, of 
course, is possibly 25 miles or more east of the Canon Portage, 
and I suppose he would have approached the Otter's Portage, 18 
or 20 miles back. 

I went on down to l\foose Factory and spent several days there 
making some soundings and a rough exploratory survey of the 
mouth of the river-that is, out beyond Moose Island. Moose 
Island is the highest island in the river. It is near the middle, about 
a mile and a quarter of river to the south-east of it and possibly a 
mile and a half to the north-west of it. There is a whole cluster of 

islands and shallows. Almost from the munth of the Abidl.i Ri,er 
northward until you get out to the sea it is one continued series of 
shal!ows and islands do,vn the middle of the river. The amount of 
material that the ice brings down every season is vast. \\'hen you 
get past Otter's Portage and strike the hist islands in ·tht. 1-\l;,tili 
Rjver they are principally of a limestone formation, of a more or 
less friable rock and gravel, and the nose of every island is broken 
off. Yon can see ice marks on the trees 30 feet above the summer 
level of the water, where the bark has been knocked off the last 
spring._ There was no drifewood along the shores of that river, 
and this naturally accounts for the very shallow mouth there is to 
the Moose. There is a narrow channel when you leave the mouth 
itself: The ship they have there, the " Mink," has to be lightened, 
and 1t takes all the men and women and all the cattle and horses 
they have there to haul that ship up. That is done once a year to 
get her _out of the way ?f the ice. When you get ont of the· mouth 
of the nver there are wide shallows that at low water are bare, and 
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covered at high water, but the main channel is not ·over three feet 
<leep until you get far out. 

However, a littl~ dredging and a little improvement would make 
that channel, as a tidal port, perfectly feasible for vessels not draw
ing over 16 or 18 feet of water. Beyond that, I think the expense 
would be very great. The English ship arrived there when I was 
at. the Moose. It was a good many miies out. I could see her 
sails and masts. I was sorrv I could not wait to see .some of the 
English sai1ors and smell tar once more but I had been advised ' ... ' the water was falling so fast, that if I wanted to get home without 
any trouble (this was about the 28th of August), I had better leave'. 
I came home by way of the Missinabi River. that is the ,yest river 
running into the Moose Basin. Some oeoo1e say it is the ?\foosc 
River. Others say it is the Mattagami. · If ·you g-et any man living 
on the Missinabi he will call it the ·Moose. This river I found for 
150 miles extremely si1allow, worse in fact than the A bitib: 
although the water was nqt quite so rapid. No portages, but you 
have to wade up the river and haul your canoe up with a line. In 
some places there are deep pools and then long -stretches of very 
shallow water until you arrive at the long portage. On all these 
rivers there is a long portage. You climb up a pretty nasty port
age and go along the level, and do not seem to drop clown nearly 
as much as you got up. Then you get into better paddling. VV e 
travelled five or six days further before we got into an):thing like 
nice travelling. At the same time I am quite satisfied th~.t :1nyone 
coming back from Moose Factory should come back by this river, 
because, starting from the Moose, as :l\fr. Niven did, even if it is 
as late as the 8th of October, you would get the worst 150 miles 
over in the early time, and , then as you came on you would not 
have the danger of the big lake Abitibi. You might have to 
,Yait until the ice set, and once it did set it would stay. \Vhen 
vou a-et towards the end of the trip, to the head of Lake Missinabi, 
you ~re near a Hudso~ Bay post, where food can be ?btainecl. 
There are also more Indians and other people along that nver than 
along ihe Abitihi. The Missinabi is a ~< ng Jake, hut noL Hry 
,vide. ,md then when you reach the end of 1t you are at the C. P.R. 

I think it would be advisable for our Association to get hold 
of diffe,-ent reports, maps and other information of this country and 
embody them in some way in our report .. Care woul~ be necess_ary, 
to see how far the information was reliable. Possibly we 1mght 
get assistance from the Government or people int~rested. A co~
bination of the various routes and means of gomg throu?h tlus 
country and its resources would be a matter of very great mterest 
tn the public at large to-clay. especially if we l~ok upon Jame~' _Bay 
er the Hnc.son Ray as the sea port of Ontano. From a military 
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standpoint it is undoubtedly the proper entrance and saf egt~ard_ of 
this Province, if any accident did happen to our commumcatton 
betwet.:n here and Montreal. 

Mr. Niven-In reference to what :i\Ir. Sankey remarked, tl1at 
he expected that we would have found some jumping off place on 
the line, I may say that there was one place. where ~Ye went down 
a little hill and before we went down the hill, lookmg across the 
valley as f~r as we could see we t~ought we were_ going to get up 
upon another hill. But after runnmg about 20 nnles we could not 
find the hill, and we discovered it must have been a bluff of trees 
back on the high land I spoke of. 

Mr. Sankey-In going up the Missinabi we also struck the berl 
of gypsum Mr. Niven speaks of, and one or two layers of lignite 
about the same latitude he mentioned. The deposit I saw along 
the river would extend oossiblv from a mile to three-quarters of a 
mile on both banks. Mr. Carter-There is a large deposit on the 
Frend, River, just east of l\Ir. i\'iven 's line, nearly as large as on 
the l\Iissinabi River, which I have also seen. 

Mr. Sankey's trip was more like mi-ne than l\Ir. ~iven 's, as we 
both worked along the river. 

The deposit of gypsum I mentioned on the French River is 
about 30 miles up from the mouth and it is nearly in a line ,Yith the 
deposit on the Missinabi River, and they are simi~ar in quality. 

I might mention that at New Post, on the Abitibi River (it is about 
40 miles from its mouth), the water rises 29 feet and the width of 
the river increases about 100 yards then, so that there is a great 
volume of water going down every .spring. One foot below the 
Factor's house there, marked at a log lying at the verandah, was 
the highest point the river had gone . 

. ~s. to the limit of pine, Mr. Niven speaks of seeing some on the 
Ab1t1b1 Lakes. \Ve found the same thing at Frederick House 
Lake, nearly due west. Mr. Sankey omitted to mention going 

through th~re, that there was a very long and tortuous creek, prob
bably 20 mile::;or more, where we had to get through logs. Mr. Niven's 
men ·went through and cut the logs, and we came through about 
four days after, and Mr. Sankey's men went through still later. It 
took more than a day extra on account of the loo-s. \Ve gave that 
creek the name of Stick River. h 

Mr. Kivas Tully asked in regard to putting through a railway 
whether a good terminus could be found at the mouth of the Moose. 

1
• Mr. Sankey-The clifficulty is this, with regard to the Moose 

River and all the branches of the 'Moose, in the spring of the year 
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all the ice that forms on these lower stretches of the river before 
any falls are reached, finds its way down to the 'Factory. 

If you make a wharf or harbor at the mouth you are putting 
it where the ice may cut it out in the spring. 

If a river can be found in the Bay where the fall is close to the 
!.ea it would be the place fo put a wharf. When you get the ship in 
to the wharf it will be safe and the wharf _will be safe, and the ice 
above the fall wiil rot and not do any damage coming down. Y o,u_ 
must look for the mouth of a river where a ship would not suffer. 
The north wind b\ows up a terrific sea, and a wind blowing for a 
few days down the bay will create such a sea that no ship could 
s-tand it. You must get into some shelter. Perhaps we may have 
to g-o to the east •or south to the great Nottawa River, for the best 
harbor. 
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THE PAYNE RIVER DRAINAGE WORK. 
Bv T. H. WIGGINS, 

Cornwall. 

On the 20th day of April, 1896, the Council of Finch appointed 
me to make an examination, prepare plans, etc., and to report 
upon the drainage of certain lands in their township, in accordance 
with a petition signed by six interested parties. Th~se lands were 
along' the banks of the Payne River and its tributaryJ Beaver Creek. 

Shortly after receiving the appointment 1 exammed the lands of 
the petitioners to estirnate the ,vork necessary to relieve them from 
being overflowed and to make them useful for agricultural pur
poses; and found that the probable cost for deepening, widening, 
·straightening, etc., two miles of the Payne River and three-quart
ers of a mile of Beaver Creek would be over $10,coo. The pro
posed improvements of the lower mile of the Payne River I esti
mated to cost $6,132.50. 

The drainage basin contained an area of 24,900 acres, of which 
only 336 acres were low land directly benefited by the work. The 
drainage area of 20,409 acres comprised 14,081 acres in the Town
ship of Roxborough, 1,563 in the Township of Finch, and 4,765 
in Osnabrook Tqwnship. This low land was of very little use in 

its present condition, being principally swamp and beavLr meadow. 
I asked myself would an engineer be justified in making an assess
ment to drain lands for an amount almost sufficient to purchase the 
area to be benefited. This question, however, was settled in my 
mind when the adjoining Township of Roxbororugh appointed me 
to make a survey, etc., of the Payne River, in their township, in 
accordance "·ith a peti~ion of the land-owners along the river ex
tending to nearly the source of the drainage basin. 

The estimated cost of the extension in Roxborough was over 
$14,000, thus making _the total cost of Payne River and Beaver 
Creek drainage work over $24,000, for a work extending about 
eleven miles. 

Very much speculation was indulged in during the survey and 
while the scheme was being laid before the people, hy those who 
were interested and who would be assessed for the cost. Some of 
the remarks made were interesting and original. '' It will swamp 
the county," said one. I answered that our aim was the yen· 
·reverse of swamping the county. " I'm going to give nw farm 
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away and mo~e out of O~tar~o, where they have no Reformers to 
make bad dramage laws, said a Tory. "What nature has done 
cannot be bettered," was a statement from an old farmer who had 
lived for 60 year~ in a littl~, log shanty surrounded by stumps with 
a. frog pond at_ his <loo:. What are you here for, measuring my 
h~gh_ land, which reqmres no drain?" '' Have I got to pay for 
d~ggmg a canal through 'McMillan's land?" "Are you going to 
dig a canal through that hill and leave the river for a frog pond 
to drown. my cattle and make us pay for it ?" etc., etc. The drying 
of the adJacent wells was another cause of complaint. 
. The. fa~mer~, however, in the drainage basin, generally speak
mg, were mtelhgent and knew the benefits to be derived from sur
face drainage, but tile drainage is a matter almost unknown in this 
section except as a medium for draining cellars. 

The assessments for benefit varied from $2 to $roper acre, and 
for outlet liability from 5 cents to $1 per acre. 

The by-laws for raising money and carrying on the work were 
provtsionally adopted in March and April, 1898, and the work was 
let to cont_ractor J. T. Gagnon in July of the same year for about 
$2,500 less than the estimated cost. 

None of the persons assessed carried appeals against the assess
ment further than the Court of Revision, composed of members 
of the Council, and I think the reason why there were so few 
appeals and why they were so readily dropped was that the lands 
assessed were all carefully measured and the drainage area exactly 
defined. 

During the months of A1t1gust, September, October, and No
vember the contractor excavated in rC'Und numbers 109,000 yards 
of earth and 700 yards of loose and solid rock, without the use of 
steam machinery. The contractor's prices were: 20, 14, and 15 
cents per cubic yard for earth excavation and 45 cents and $1 for 
loose and solid rock excavation, $6 . .50 a yard for masonry in bridge 
abutments (of which there were about roo yards), $7.5 and $roo 
per ton for iron used for bridges,.and $14 per thousand feet, includ-
ing the material and constructi~n. for cedar for_ culv~rts. . . 

The disposition- of the material from the cuttings Is a very Im
portant feature in drainage work, and in order to have the con
tractor do this work well my assistant or I were on the ground very 
often. 

The work is not yet completed, but we hope to have it done 
before the 1st of July, 1899. 

At the lower end of the work a cut of 200 feet long and 6 feet 
deep was made, which lessened the distance 1,500_ feet. This cut 
necessitated the construction of a 40 ft. span bridge. M:v first 
idea was to construct the bridge of two 30-inch steel web girders, 
but as a through bridge was required in order to get a sufficient 
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water way, I reported in favor of a truss bridge. Two small 20-ft. 
span bridges were constructed, with iron beams (25 lbs. per lineal 
foot). The iron work was furnished by the Dominion Bridge Co., 
of Lachine. 

In making calculations for the capacity of the drain, I assumed 
a rainfall of 2 1-2 inches per day, and that I inch per day would 
reach the stream. I measured the volume of the stream at different 
points during heavy rains and freshets. 

The lower portion of the work was through a narrow valley or 
river channel with banks about 25 ft. above the bed of the river 
and 50 to 75 ft. wide. The cutting here was 25 ft. wide at the bot
tom and the side slope 1 1-2 horizontal to I vertical (the slope of 
the slides throughout). Trees and shrubs grew abundantly on both 
sides of the valley, making it very picturesque, but when about 
300 ugly-looking large boulders were uncovered I feel quite satis
fied that it did not look very picturesque. to the contractor, who felt 
that the work was draining his pockets as well as the land of the 
farmers. 
· At one point in this valley. in the centre of the excav·ation once 
the site of an old mill-dam a little island had been formed by debris 
brought down by the river. This old dam had been built over 80 
years ago, yet the timber in the lower portion of it was in a remark
ably good state of preservation, and showed mortises nearly as 
fresh-looking as when cut. Some fine specimens of beaver cutting 
were also found at this point. 

Last fall the efficiency of the drain in freshets was an agreeable 
surprise to the owners pf the once low lands along the work, and 
the expenditure of $24,000, I_ feel assured, ,Yill enhance the value 
of,Jands in the County of Stormont $85,000. 



[This Association is not responsible as a body for any opinions expressed in its Papers 
by Members.] 

FIELD TILE DRAINS. 
W. F. V ~N BUSKIRK, 

Stratford. 

The primary object of making field tile drains is for the pur
p .. ose of removmg the drainage or _hydrnstatic water of the soil. 
1 he upper surface of this standing water, technically known :is 
the water table, varies in height in different soils and with the 
qu~ntity of water that may percolate through thre soil by gravi-:
tation. 

The design of drains necessary to lower the water table will, 
therefore, vary with the soil and with the quantity of water to be 
removed. It will be evident also that the design should be such 
that the drains will not cost more than is warranted by the nature of 
the work they will be required to perform. 

The construction of tile drains in all cases should be such as 
to secure the maximum of efficiency, since the laws that govern 
the flow of water are unchangeable. 

Carelessness and ignorance of proper methods of doing work 
are expensive in the end, and the amount supposed to be saved 
by employing cheap labor, with interest at an exhorbitant rate, 
becomes a first charge upon the profits of the investment. 

A 'glance at the papers on farm drainage contained in the 
Reports of the Superintendent of Farmers' Institutes, indicates a 
want of knowledge of this important branch of farm manag~ment. 
It is, no doubt, true that the neglect of drainage is in part due to 
the frequent failures to make it pay, but it must be also that the 
many advantages of thorough draining of all soils are not known. 

Our client, the farmer, does not yet realize that the drainage 
lore of but a few years ago is as much out of date as the flail and 
the cradle. 

The study of thorough drainage as a branch of agriculture has 
kept pace with other branches of the science. and the uniform 
certainty of results which obtains in all other industries can be 
arrived ·at only when the practice of the art is b~sed. on principles 
in harmony with the laws that govern the operations of nature. 

It is obviously impossible in a paper of this kind to discuss the 
physiology of plants, and their relation to the soil and its moisture. 
A statement of a few of the known facts may, however, be of value 
in directing attention to the subject. 
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The ordinary farm ·plants require for their development a proper 
supply of food and moisture and a favorable temperature. 'fl:ese 
requirements can be controUed to a more or less extent by efficient 
field tile drains. 

The food and moisture are, to a large extent, obtained from· 
the soil and as the surface of the water table is the limit for healthy 
root gr~wth, it is evident that the drains s;hould be laid at a depth 
sufficient to afford room for the economical development of the 
plant. 

It has been thoroughly established that the roots of most of 
the ordinary farm plants will, under favorable circumstan_ces, pene
trate the soil to a depth of upwards of. four feet; and it may be 
taken for granted th_~t a four foot depth of soil is the minimum 
for profitable production. 

The roots, root fibrils, and root hairs of healthy plants pene
trate every available space between the particles of soil, and extract 
from the soil and the air contained in its interstices the oxygen 
and mineral constituents of plant food. 

Vigorous growth requires, therefore, a finely pulverized soil, 
free from drainage water, in order that the spreading delicate mass. 
of roots may be in contact with the moist particles of earth and 
the air. 

This condition of soil is also favorable to the action of bacteria 
of nitrification, by the agency of which the nitrogen of organic 
substances, the ammonia of the soil and manures, and the atmo
spheric nitrogen is made available for plant food. 

It may be mentioned that the popular theory, that the free 
nitrogen of the atmosphere is appropriated directly by plants, is 
entirely erroneous, and practical inferences from it are. misleading. 

The bacteria of nitrification are aerobic, that is, requiring air 
for their development. They also require heat, and cannot live 
in a cold, undrained soil. 
. Heavy soils, in a saturated state, are injured by working, or 
by the treading of cattle, as they are thus rendered more compact, 
and when the water is removed by evaporation they become hard 
and_ tough_ and do not readily absorb water again. Thoroughly 
dramed so-tls, on the other hand, are not thus injured, but are ren
dered capable of holding more water than before by about 20 

per cent., as their hygroscopic and capillary properties are 
mcreas_ed. The decrease in evaporation through drawing off water 
by drams saves an enormous amount of heat, and the increase in 
the hygroscopic property actually increases the heat of the soil. 
Thorough _drainage, ~herefore, not only increases the depth or 
mass_ of sod from which the roots ·gather food and moisture, but 
also mcreases both the food, moisture, and heat in all parts of the 
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soi~. The plants it:1 cultivation are thus provided with strength to, 
resist al! unfa~orable seasons. Warmth is· provided to resist frost,.. and mmsture 1s stored for use in dry periods. 

The requirements of a good drain or system of drains are: 
1st. That it will keep the water table low enough to prevent damage to roots or soil. 

2nd. That it will work at all times without deterioration or loss of efficiency. 

ARRANGEMENT OF DRAINS. 

The natural surface drainage system of the tract to be drained 
should be studied and made the course of the main drains. Lateral 
drains leading to the main drains should in all cases be laid directly 
down the slopes in the lines of greatest descent. Laterals thus laid share the work equally, and water does not escape from them 
in its passage. A drain laid ·across the line of slope takes in water 
from t_he upper side only. 

In case of a very flat valley receiving water from slopes on 
either side,· it is sometimes advisable to lay two main drains in 
place of one of large size. Such drains can be laid near the foot of the slopes, and may have the gradient increased by running 
the head ends into thi.e rising ground. The flat valley can then be 
drained by ·small independent drains. 

FALL. 

The fall or gradient of drains should be as uniform as it is 
possible to make it, and if at all possible of increasing descent to 
the outfall, in order to avoid the deposit of silt. Wherever it is 
found necessary to make a change from a very rapid gradient to 
a rather flat one, it is advisable to put in a silt basin to prevent 
deposits and an overflow pipe to prevent a washout. . 

Nearly all authorities on drainage rec~mmend a gr~:I1ent of not less than three inches in mo feet; but m many localities such 
a requirement is out of the . ques~ion. Drains c~n. be made to work well with less than one mch m IOO feet, but 1t ts needless to 
say, that such an inclination requires extreme care in grading 
and pipe-laying. . All tile drains should be laid to exact grade, otherwise the 
depressions in grade will become partly fill~d wit~ silt, and !he 
effective waterway thereby decreased. The theoretical g_rade lme 
should be transferred from the stakes by means of bo1:mg rods,. 
and in case of large-sized pipes on a_ flat grade, a ?tra1ght edge 
should be used, bringing· the whole mvert of a11 pipes to exact 
grade. 
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DISTANCE BETWEEN .DRAINS. 

For thorough drainage, with drains laid to a depth of four feet, 
the distance between drains should be: For clay sod, 20 to 30 feet; 
for light soil, 35 to 40 feet; for gravelly soils, 40 feet and ~pwards. 

Where drains are laid at a less depth than four feet, as 1s some
times the case in draining roads and foundations for sidewalks, 
etc., the drains should be placed closer together than as above 
suggested. 

PII'ES AND LA YING. 

Tile pipes should be thoroughly hard burned, not warped or 
out of shape in an way whatever; one bad· pipe may destroy a 
Jong length of dr<;tin. Where drains are laid under roads and foun
•dations this is of great importance. AU pipes used should be 
round. and when laid in the trench each separate pipe should be 
turned until the top fits closely agail).st the end of the previously 
laid pipe, making a close joint at the top. · 

Where branch drains enter, junction pieces should be used. 
if procurable, if not, it is well to place a lertgth of larger sized 
pipe over the joint. 

FILLING IN THE TRENCH. 

After laying the pipes, a layer of a few inches of fine earth or 
day should be filled in carefully over and around the pipes, care 
being taken that all open joints are stopped with small pieces of 
-sod. Fine earth should then be filled in lightly fo a depth of one 
foot: over this, ordinary soil should be filled in, and the surface 
layers thoroughily well tamped and consolidated. 
. The object of covering the pipes with clay or fine earth is to 
·prevent water flowing in streams into the joints between the pipes, 
·and the object of tamping is to prevent water. flowing· through 
fismres in the trench directly from the surface of the ground to 
the tile. 

VVater enters a well laid and properly working- drain throug-h 
the bottom and sides of the joints between pip~s. after flmvi~g 
along- the top of the permanent water-table to the drain. 

Drains laid as above described will not, for a time. take in and 
carry away water as quickly as those covered with gravel. stont>, 
_or other loose material; but they will, after a time. thoroughly 
. aerate all parts of the surrounding- soil. since the gradual vertical 
flow of water from the· surface of the ground to the water-table, 
and thence along the water-table to the drain; will tend to make 
the whole mass of soil porous. 

Drains of this character· do not easily become stopped, and 
may be considered a permanent improvement. 
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DISCUSSION. 

Mr. _Bowman-With regard to the depth of tile drains, it is hard 

:to convince fa~mer:s ~hat _itis _necessary to put them as deep as four 

feet. They think 1-t 1s. throwing away money to put a drain down 

?'lor~ than t~o feet. _ 1!1 the older parts of the Province tile drainage 

1~ ~emg earned out more and more every year, and if one were to 

v1s1t a farm he had known twenty years ago vou .would probably 

'find the surface of it very t111ttch changed. Where there were small 

creeks~ pot holes, swamps, by means of tile drains those have all 

-disappear:ed, and the farmers are wakening up tb the fact that they 

can reclaim a great deal of what they used to consider was neces-

sarily waste land. · 

Capt. Gamble-How deep do they put the tile drains generally? 

Mr. Van Buskirk-Farmers put in tile drains themselves, and 

they put them in just so deep that the plow will not disturb them. 

To put in tile drains properly requires levelling, and in the 

West the dr"aining will be finished before many years, except 

repairs, and that does not require a great deal of work. It is very 

important that the surveyors should take an interest in this ques

tion as to proper tile draining and teach the farmers, going round to 

farmers institutes and telling them the facts of the case. 

My former partner, Mr. Davis, read a paper last year on the use 

of large tile drains in covering ditches. We have put in large 

tile drains, 12 to, 14 inch, ordinary field tile. As to what has been 

said of water getting through the body of the tile itself, I do not 

·believe that at all. When I was first working at it I got a good 

many different kinds of tiles, and I put in a cement bottom in the 

drain and filled the tiles with water, and if it took as long to get 

in as it did to get out of those tiles you would not get any water 

off the farm. 
You make the top of the tile perfectly tight by turning the pipe 

around in your hands until it fits exactly at the top, then cover that 

ioint ,Yith clay so that the water will not come in from the top of 

the tiJe-so the water comes in from the sides. It does not bring 

~ecliment into the pipe if it comes that way. · 

l\fr. Bowman-It is a popular misconception about drain tiles, 

as to the water getting through them. A good many farmers ~hink 

the water gets in through the pores o~ the _clay.. A~ ~mment 

authoritv on draining, the late Col. Warring. gave his opm1on that 

if fields ·were tiled with glass pipe they would operate just as suc

cessfully as with ordinary field tiles. The water all gets in at the 

joints. The water rises from below really. 
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'Mr. Morris-Did you never have the pipe covered with pea
straw or something to prevent the sediment from working down 
through, so as to fill the pipe. I do not mean the smaller branches, 
but the main drain, that is to your outlet. 

Mr. Van Buskirk-You cannot make them perfectly tight;. it 
is well to put a small piece of sod over. I would do away with the 
pea straw idea, because that leads to porous covering all the way up 
and the water will get directly from the surface running in to the tile,. 
and will bring the sediment into the drain. 
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·I-BRIEF HISTORY OF PERCH DRAIN DREDG
ING WORK, TOvVNSHIP OF SARNIA. 

J. H. JONES. 

That the chief ob1ect for which this paper has been written 
!Ilay, per?aps, be 1?etter 1Understood, the writer desires, by way of 
mtroductlon, to give a brief account of the natural condition of 
the lands in the Townships of Sarnia, 'Moore, Enniskillen, and 
Plympton, the waters from whJch flowed into the Perch Creek 
(or " Riviere aux Perches," as it was called in the early days), 
and also a short history of the means adopted from time to time 
for their drainage .. 

Originally the Perch was a slow, sluggish stream, and the land 
on either side of it for a considerable distance was marshy and 
swampy throughout th_e greater part of its whole course. About 
four miles from the mouth of the stream it entered a small body 
of water known as the Wawanosh Lake, about one thousand acres 
in area, and about eighteen inches deep at summer level. 

The lake was soft and " gruelly '' at the bottom, and sur
rounded on all sides by a dangerous quagmire. It was a perfect 
duck-hunters' ·paradise in the early days, there being swarms of 
ducks of every variety the year round, except the winter months, 
besides geese and swans galore in the fa\11 and spring. There were 
also large cranberry marshes in the neighborhood of the lake. 

One of my most vivid recollections of the old Perch is of a 
lovely Sunday morning in the spring of the early forties. The 
mouth of the Perch was literally alive with " suckers," and 
rhe writer was told not to spear them because it was Sunday. 
Temptation too great-caught in the act of spearing the first 
sucker-marched home a prisoner-made study Watt's hymns. on 
Sabbath desecration and disobedience to parents for the rest of the 
day-· blew a g-ale of wind from the north by Monday morning
no suckers. Following week "grub" short in consequence. 

The total area drained to the Perch and Wawanosh is as fol
lows: Township of Sarnia, 18,500 acres; Township of Moore, 
5,000 acres; Township of Enniskillen, I ,400 acres; Township of 
Plympton, 1,100 acres; making a total of 26,000 a~r~s. 

The first move that was made in the way of drammg Lake Wa
wanosh was done in the year 1837 by a person named Cull, who 
dut a small drain, for some reason of his own, on lot 24, Front 
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Concession (see Diagram), from the bank of Lake Huron straight 
south, through! the thick rose bushes, perhaps 80 or 90 rods, or 
sufficiently far to let the water through from one of the marshes 
connectino- with Lake Wawanosh. 

Subsequently this drain enlarged i!.self very mat~rially and. 
wore back some fifty rods further squt_h. mto the m~rsh. The next 
step that was taken was by thie Mu111c1pa~ Council of the Town
ship of Sarnia, who instructed Senator Vidal, P. L. S., to report 
as to the best method of draining Lake Wawanosh, and he recom
mended the construction of a drain nine feet wide at the bottom, 
and in its present location, to connect with the Cull drain on lot 
24, the surface level of Lake Wawanosh at that time being about 
eleven feet above Lake H1t1ron. 

This report was adopted, notwithstanding ~hat some thought 
that more satisfactory results would be obtained by making a cut 
straight north on lot 36, through the sand hills into Lake Huron. 
Shortly after the adoption of Senator Vidal's report, the Council 
commenced to put it into effect; but was strongly opposed by 
some of the parties interested. and to avoid •iurther trouble the 
municipality got a special Act passed in 1857, authorizing ~hem 
to drain Lake W awanosh and also empowering them, among 
other things, to sell the reclaimed lands. The work was then pro
ceeded with, ar.J this drain, comparatively speaking, dried Lake 
Waw,mosb. and the Sarnia Council subdivided the lake bed and 
sold the land. 

Nine years afterwards thev continued the drain furt!her sduth, 
and also improved the Perch Creek bed up to side road 12 and 13-
Nothing more was done until the year· 1871, when the Ontario 
Government undertook the drainage of the Township upon the 
requis,ition ?f the municipality. Among other works, the Govern
ment materially deepened and enlarged the \\' awanosh and Perch 
drains, and extended the work to the town line of Moore. This 
work was a great improvement on the past, and verv beneficial, but 
in course of time it got very much out of repair and entirely inade
quate for the purpose for which it was designed, principally in 
consequence of th~ very. largely increased drainage works con
struc!e~ bv the n_e1ghbormg townships, and by the Township of 
Sarnia itself, makmg use of the Perc'h drain as an outlet. 

~aw sluits for damages were threatened, and indeed commenced 
agamst the Township of Sarnia by owners of lands aill alono- the 
Perch draiJ?, and in c_onseque_nce the Municipal Council were f~rced 
to take action. notwithst3.ndmg the strong oppo6 ition of the own
ers of the unper lands, ,,vho, of course, could not see whv they 
should b 0 asked to contribute. · 

The ~arnia Township Council, therefore, instructed the writer 
to examme the whole Perch drain and report. At an early period 
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in this inves~igati~n it ~as quite manifest that ordinary repairs 
would be entirely msufficient_ to accomplish what was needed. It 
seemed_ clear, to begin with, that it anything at all was done to the 
old _dram, one of the most essential improvements would be a very 
decid~d enlargement of the drain through tJhe cteep cut from the 
margm of Lake Wawanosh to the " Cull," a distance of a mile 
and a quarter, of s,ufficient capacity to give free discharge for the 
water, so that there would be no ·· backing up" and fl.oodino- the 
old Wawanosh bed, which is only eight feet above the pr~sent 
level of Lake Huron. 

Surveys were made in every direction that seemed by examba
tion to be at all practicable, witjh a view to a new outlet that \Vould 
also form a " cut..,off " for the low lands, but formidable obstacles 
were met with on each route besides the cost of constructing at 
least one expensive bridge across the Grand Trunk Railway. 

For these reasons it was finally decided to report in favor of 
the aid course, in the belief that better results would be obtained 
at a very much less expenditure than any other route, taking all 
the present cirC)Umstances into consideration. Plans, specifica
tions, and report were prepared, therefore, recommending the 
deepening and widening of the old drain, commencing at the 
centre of lot IO, in the 3rd concession, thence to the outlet. From 
the head of the new work to \Vaddell's Creek, the new cut to be 
20 feet wide in the bottom, about 7 feet deep, with a fall of 7 feet 
per mile to the railway, and 3 1-2 feet per mile the rest of the way. 
From Waddell's Creek to the north side of the lake, 28 feet in 
the bottom, about 9 feet deep, with a fall of 2 feet 3 inches per 
mile. From Wawanosh to the outlet, 30 feet bottom, about 13 teet 
deep, and I 1-2 feet fall per mile. 

This proposition was submitted to the Municipal Council, and 
was adopted by them, and after a good deal of ''kicking" by some 
of the UJPer townships the by-law was finally passed, and the work 
advertised. 

THE DREDGING. 

·rhe first attempt to let the work proved to be unsuccessful. 
Some six or seven tenders were received, but the person to whom 
the contract was awarded, upon second thoughts, refused to pro
ceed wit1h the work, and paid forfeit. Then a good deal of contro
versy arose among the knowing ones, who said that it was. very 
doubtful indeed, whether the work could be performed with a 
dredge, ~o as to at all satisfy the requirements of ~he sp~c~fications. 
At this time even Mr. Lister, the then Township Solicitor, who 
throughout advisea tlh~ municipal_ity with ~is usual abi~lity ~,nd 
good judgment, seemed to lose faith, and said to the wnter, If 
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this method of doing the work fails, you _are assuming a grave 
responsibility." The reply w.ade was, "This work 11].USt be done 
with a dredge, or not at all." It was al~o strongly urged that the 
estimated cost, namely six cents per cl\.lbtc yard, _was altogether_ too 
low, without taking into consideration t~e formidable obstructions 
occasioned by the two Grand Trunk bndg~s, a1!d ~ie heavy. w~rk 
near the outlet. The estimate was made strictly m accordance with 
what appeared to be in the township's interest, and experience 
proved it to be sufficient. . . 

After considerable delay, a bargain was at last made with Pol
lard Goff & Co. to construct a new dredge at the upper end of 
the ~ork, and to complete the whole contract of 8 3-4 miles, in
cluding the construction of the dredge, at an average cost of five 
dollars and a half per rod. 

In a couple of months the dredge was completed and ready to 
commence March 30th,' 1896. The dimensions of the dredge were 
as follows: Length, 72 feet; width, 22 feet; 34 feet over all; 4 1-2 
feet deep. Two fl.oats at bow, each 25 feet by 8 feet; 3 anchors, 
12 inches bry 14 inches; crane, 50 feet in length; dipper arm, 33 
feet; reach of dipper arm and crc!-ne, 48 feet; dipper, 3 feet 4 1-2 
inches by 2 feet 9 1-2 inches by 3 feet 9 inches; boiler, II feet 
by 42 inclhes; nominal h. p., 45; cylinders, 8 inches by I 2 inches. 

When running she required two crews of six men each all told 
for twenty-four hours, and consumed 4 1-2 cords of soft wood in 
that time. Two dipper Toads would be landed on the ·dump each 
minute when she was doing her best, and each move, which took. 
three or four minutes to make, advanced her about eight feet. 
with ease and dispatch with the crane. Green stumps of all sizes 
were shattered witE dynamite and also quickly taken out of the 
,,·ay with the dipper and a strong chain. 

From the point of commencement to the G. W. D. of the 
G: T. R., a distance of 470 rods, the cutting \\'as through ordinary 
stiff clay. The average progress made on this section was 18 rods 
per 24 hours, removing about 85 cubic yards per rod. No dams 
·w~re necessary ac_ross the stream. the water supply from above 
bemg amply sufficient to carry on the work. 

_Wl~en the railway was reached, the bridge had to be passed, 
which is 28 feet span, and 12 feet from the under side of the girder. 
to ~he water. In order to do this, the dredge had to be "stripped,'' 
which kept t_he contractors busy for nine days before work was 
resumed agatn ?n the north dde of the bridge. 

From the railway down to the north side of Lake Wawanosh, 
the surface was irregular and the cutting throug:h long stretches 
of alternate black muck and hard clay. No particular difficulty, 
however, was encon.tntered, with the exception of a portion about 
three-quarters of a mile in length. just below the mouth of the 
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\VaddeH Creek, where very soft, deep, black muck was met with 
and much trouble and delay occasioned by there being no holding 
ground for the anchors, and also the weight .of the earth banks 
would crowd in the sides, notwithstanding that a good layer of 
brysh had been laid on the sides before the earth was put out. 
Wfren t~e dredge was backed up to take out what had squeezed 
in, the. ~hpper would work the whole thing up into the consistency 
of porridge, that could not be dredged. The best job was made 
of this part of the work that could be done !Under the circumstances, 
and eventually the water from above washed the cutting clear. 

For a mile above the London road, the banks were high, and' 
the clay very hard, indeed, but fair progress was made, notwith
standing tn1s. The 40 foot iron bridge at the London Road was 
removed by being raised with jackscrews, and pushed to one side 
on skids. 

North of the London road, and across Lake Wawanosh, the 
surface was more uniform, and nothing was met with ~hat deserves 
special observation, except, perhaps, that the bottom across the old 
lake bed was a genuine "hard-pan." 

Notwithstanding this, and the bejore-mentioned obstructions, 
an average of 16 rods per 24 hours, and cutting about 90 cubic 
yards per rod, was made, including all unavoidable delay, from the 
railway to the north side of Wawanosh, a distance of 1,850 rods. 

We met with a " calamity " on tlhe section north of the London 
Road, in consequence of an open half-box of dynamite being left 
on the dump, some distance behind the dredge. A· yearling calf 
came along and ate several sticks of the powder-the calf " de
parted." 

After the London Road was crossed, July 22nd, dams were 
made across the stream at certain distances ahead of the dredge, 
in order to save all the water possible to complete the work with. 

The s_ection from Wawanosh to tlhe o!Utlet was where the most 
difficulty was encountered. The drain here, as constructed by the 
Government, was 22 feet wide in the bottom, and about IO feet 
deep when new. The present drain is 30 feet wide at the bottom 
and 2 1-2 feet deeper than the Government work. This very con
siderable increase in size cut into the old earth banks, and made 
the vertical depth from the top of th~ old e~rth bank t? the bottom 
of the new drain about 20 feet. This cuttmg was chiefly through 
a wet. sanely soil, that caved easily, especially as it was overlying 
a muddy clay bottom that was altogether too yielding to l~old the 
dredge up stiff on her anchors; and, consequently,. every_ time the 
crane swung with a load, slhe would se_ttle down on that side, mak
ing- it exceedingly difficult to put a dipper load to the full extent 
of the reach of the dipper arm. One side of the work was taken 
out at " a set.'' and as far as possible before anything was done 
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to the other side· and in order to overcome the settling of the 
anchors before d~scribed a bench was made in the bank, and the 
corner ~.f the bow ttoat w~s pusihed in as far as pos,sible, and made: 
to rest tupon it. 

This very materially assisted the anchors to hold the drect~e 
firmly up against the swing of the crane and _loaded _bucket,. and m 
this way much better progress was made. 1 he cavmg be~md the 
dredge caused the most anxiety, as it was feared all the time th~t 
a considerable lengtlh of the new made earth bank would suddenly 
slip in and completely prevent the dredge from '· backing up.", 
Nothing serious, however, occurred in this way, although several 
bad slides did take place, but not before the dredge was put out 
of harm's way. A.ill through the worst of this sect10n, the cutting 
was very heavy, quite twice as much as would have been necessary 
under ordinary circumstances, on account of the soft, greasy nature 
of the soil required to be moved, the cut for a long distance being 
80 to 90 feet wide at the top and 180 feet from the extreme of one 
earth bank to that of the other. 

The average progress made through this part of the work was 
8 1-3 rods every 24 hours, and the whole contract was finished 
by the 10th of November, 1896, having taken 192 days to com
plete, and an average made of 14 rods per day, including all delays, 
except the passage of the Grand Trunk Railway bridge in the 
4th concession. 

When the end was reached, it was with feelings of relief and 
satisfaction that we looked back upon what had been accomplished, 
because it was then quite clear that if any, mistake had been made 
in the first instance as to the power oir capacity of the machine 
necessary for the performance of the work, failure would have 
been inevitable. For examiple, if the contract had been com
menced with a dredge similar to one uhat was being used on an
other drain dlose at hand, it would have been 11.1tterly useless when 
the deep cutting was arrived at, and it would have then been too 
late to rectify the error. 

Before the contract was finally let, much was said about the 
probable impossi~ility of making the side slopes of the drain con
form to the reqmrements of the specifications; but, as a fact no 
trou~le at all w~s experienced in tJhis respect. The bottom w'idth. 
~vas mcr~ased sh~htly, and the side slopes were cut nearly 1 to 1, 
if not qmte, and m one year after the work was finished the drain 
was in better condition, and more fully up to the mark than if it 
had been done with a plough and scraper. Care wa~ taken to 
mak~ the cut rounding in the centre, and rather below what was 
reqmred, and in order that he dh'ief force of the current mia-ht be 
kept in the middle of the drain in the futlUre. The earth banks, 
too, were weill put back. 
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Before closing this narrative of the Perch dredging contract, it 
is only just to say that the contractors performed their work vigor
ously, and most satisfactorily throughout, doing more than strictly 
required, w\hien occasion made it necessary, without hesitation or, 
cavil. 

Up to the present date, the new work has given every satisfac
tion, notwithstanding that there has been one or two freshets since 
completion·. 

The total available sectional area of the cut at the outlet is 480 
square feet, or I .84 feet for each one hundred acres of area, and 
the flow when nearly full is about 2 3-4 to 3 miles per hour. The 
total area of 26,000 acres is now pretty thoroughly surface drained,, 
the upper third having a ·fall of abo1ut seven feet· per mile, the 
middle third about three feet per mile, and the outlet third about 
I 3-4 feet per mile. 
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PERMANENT WAY. 

W. E. McMULLEN, 

St. John, N.B. 

That the tendency of civilization has always been towards per
manency of structure is well evidenced by the existing engineering 
works of ancient Egypt, Greece, and Rome, and in the many 
mighty works of the present time. Railway building, while one 
of the most important branches of modern engineering, has, 
however, been beset with such peculiar conditions that to obtain 
anything more than- a moderately durable construction has been 
found a somewhat difficult problem on account of the numer
ous variable and unknown quantities which enter into its solution. 
lt will be acknowledged, though, that a permanent way, if it be 
ROssible, is the objective goal of all. intelligent railway builders, 
both for its safety to travellers, goods, and equipment, and its 
economy of tractive power and cost of maintenance. Heretofore 
there probably have been very good reasons for a more or less 
temporary construction such as (a) the item of first cost until the 
success of the enterprise has been assured and until the earnings 
of the road give encouragement to expenditure upon a more dur
able construction; (b) economy of construction, necessitating a 
roadbed more or less temporary in the first place as a b~sis for 
permanent work; (c) the rapid evolution of rolling stock from 
the very small engines and coaches of fifty or sixty years ago to the 
hundred-ton moguls and heavy sleepers of the present day. Had 
some of our railway enterprises attempted permanent construction 
at their inception they would have lived but little past their birth, 
and had some others followed the plan of more gradual perman
ence of structure and roadbed their shareholders might have· ob
tained at least a little interest on the c;.apital invested in stock.· 
Then, again, an absolutely smooth and durable road is not at first 
a necessity, but it is in most cases very necessary that a road <:om
mence to earn some money before entering upon an engineering 
construction more expensive than will in safety carry their trains. 
Besides this, permanent construction has generally been found 
more economical when carried on from a road already constructed, 
by means of which supplies can be transported, filling performed 
most easily. and masonry built without impeding traffic and with 
an economical force of men, since then the time for the completion 
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of the work is not now of prime importance, and, moreover, money 
may be expended upon the ~ork as it becomes necessary. 

The reasons, ho~~ver, which held good for present construction 
.no lon~er are suffi~ient for the retention of a system which requires 
a pr~digal expenditure. of la~or and material, provided it can be 
substituted for one which gives a larger place to durability and 
economy. 

In considering permanent way, undoubtedly the first care will 
be t~ fill all u~mecessary openings in the line, such as trestles 
cr?s~mg the ravmes of sma_ll creeks, the wooden approaches to steel 
bn<lges, open culverts which can be replaced with closed water
~ays and pi! cattle-guards. The first of these can usually be pro .. 
vided for with masonry culverts or iron pipes. Where the em
bankment ~ill b~ high, but with little water passing under the 
track, cast-iron pipes have been found to work very well, and are 
much less e~pensive than arch culverts if the water-way required 
be a small one, say less than the area of a five-foot arch culvert. 
The lower side of the intake end should. be placed well below the 
bed of the stream and have an apron of boulders or timbers at the 
outlet to prevent back-scouring, especially if there is much of a 
fall in the pipe. The pipe also should be laid on a firm foundation, 
so that an even grade may be maintained when the filling comes 
npon it. It is usual to make the joints with Portland cement, but 
since there is very rarely much internal pressure, they do not 
require the same care in laying that water service pipes would, 
and in fact rejected pressure pipes may often be used and found 
satisfactory for the purpose at a considerable saving on the cost 
of A1 pipe. Sometimes the pipe is built into masonry at the ends, 
giving the work a more finished appearance, protecting the ends 
from being broken, and preventing the filling from falling in front 
of the pipe. Of cattle guards little need be said, for whether they 
be pit or surface they are a necessary evil. The pit guards are 
gradually going Olttt of use, as they are dangerous to trains should a 
beast become lodged in one, since in case of derailment before 
coming to the pit it would be liable to pile up the c~rs when they 
came to. it. Pit guards are also receptacles for rubbish and snow, 
are expensive to maint~in, and generally give the track a bad sur
face when the frost gets into the roadbed. Surface guards are free 
from most of the objectionable features of pit guards. They are 
not expensive to maintain, do not necessitate an opening in the 
road, and are not a menace to derailed trains. The principal objec
tion to the surface guard is that it does not t:u.rn stock ( or perhaps 
it will be better to qualify that by saying that cattle often seem to 
delight in walking over or jumping the surface g~arc~). . There is 
little question. however, that the surface guard ~1th its i_mperf~c
tions is to be pref erred to the pit, artd, as considerable mventtve 
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energy is constantly being spent upon cattle-guards, something 
more effective in this way may be expected. 

Before leaving the subject of the elimination of openings in the 
line, mention might be made of a method in us~ upon the Cana
dian Pacific Railway in connection with steel bridges upon stone 
piers with trestle approaches, where the approaches have to be 
filled and some provision made for the slope at its junction with 
the pier, when, as is generally the case, the pier is without ~ings and 
is not designed to act as a retaining wall. The accompanymg sketch 
illustrates the method followed, viz., that of springing an arch of 
sufficient span from the existing pier and filling over it so that the 
toe of the slope will extend to the stream side of the pier or as far 

~oCc.,Nh~~-· ----------------_.-

SP...9/Y---....w 

as the nature of the location will permit. The advantages of this 
principle over the use of wing, T or U walls, are in elegance of 
design and economy of masonry. 

But having provided all openings in the road with permc}nent 
or durable structures, there now remains still the greater part of 
the line supported upon a sub-foundation varying with the tem
perature and weather, upon wooden ties which require frequent 
renewal, necessitating a continual breaking up of the roadbed· and 
·with a running surface which while good in itself is so dependent 
upon its foundation that it is also frequently tequirina- renewal at 
ccnsiderahle cost and inconvenience to traffic. Th~ first ·thing 
neressary for a permanent _track is a road-bed whfoh shall be drv 
at all times. at least ahove tlie frost line. So long as a· track foun-
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d~tion can be rea~hed by rain .and sno.w water a perfect surface 
will neve~ be obtained. The method adopted thus far in railroad 
const~uctton has been to provide a porous or approximately porous 
C?vermg for the surface at sub-grade, such as gravel, broken stone, 
cmders,,burnt clay, crushed slag, etc., and to construct side ditches 
to P:ry off the water. Where there is a good thickness of this 
-covering _or 1?allast, a_nd where the ground at sub-grade is so sloped 
ac:; to assist m carrying the water to the ditches and the ditches 
tliemsel-yrs of sufficient depth and cross-section to take the water 
a fairly go9d foundation for the track may .be expected, but in cold 
and wet climates there will be even with a well-ballasted road a 
certain amount of heaving. This may not be very noticeaLble 
where the material at sub-grade is of a uniform quality, for then 
the heave will also be uniform, but where there are bridges upon 
marnnry foundations and alternate cuts and fills the difference 
in the heave at these places will be quite appreciable, causing rougl1 
tr~~ck. 

Even wc-·re a frost-proof roadbed obtained there woul<l still be a 
perishable track support to provide for before permanency of way 
has been attain~d. For a number of years the almost universal 
system of track support in America and Great Britain has bet'n the 
wooden cross sleeper, and although in many respects a most primi
tive and unsatisfactory method of supporting a rail, for want ot a 
cheaper first cost substitute, or one which cou!d be more expe
diti011sly put into the road it has received general adoption. Ordin
arily ties a,re from 8 ft. to 9 ft. in length. 6 to 8 inches thick, and 
6 to ro inches on the face, the specificat_ion varying ,Yith different 
roads and localities, that of the Atlantic Division C. P. R. being 
8 ft. long, 6 in. thick, .and 6 in. face. Some ties are sawn, some 
hewn, some put in with the bark on (whichi by the way, is very bad 
practice), and some peeled. There is much variety also in the class 
of wood. In the northern roads cedar, spruce, tamarac, hemlock, 
white pine, white oak, and in the southern roads white oak, yellow 
pine, chestnut. cypress, etc., are all brought into service for track 
ties, and are serviceable anywhere from five to fifteen years, denend
ing lare-ely on 'the class of timber used, the amount and weight of 
the traffic, whether upon curve or tangerit, the condition of the road
bed, ·the climate, and whether they have bee·n 'treated ·with a preser
vative process or not. There are usiually from 2.640 to 3,000 to the 
mile, and the cost before putting under the track will vary from rs 
cents to 50 cents each, according- to the lo~alit>:, the class of timber 
used, etc. Sooner or later, though. these hes will have to come out. 
After a few years· of service in a well ballasted road the tie will be 
well racked and firm in oosition, but the weather has .so rotted 
the tie that it will not hold a track spike. or perhaps on account of 
shimming in the winter the tie is spike-killed or perhaps cut very 
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badly by the outside of _the base flange, and so the road-bed is torn 
up, a new tie put in and packed, and the old o_ne throw!l to the fir~. 
So has the process been and so it will be until something better 1s 
provided. To avoid some of the objectio~able features of the 
wooden tie, tie-plates and steelties have been introduced,_ th~ form~r 
quite extensively in the United St~te? and the latter p_rinc1pa!ly m 
Europe and India, but to a very hm1ted extent on this con~ment. 
The tie-plate is usually a piece of steel plat~ from 4 to 6 _mches 
in width, 8 or 9 inches long, and from three~s1xteenths. to th1rte~n
sixteenths inches thick (there are so many different patterns of tie
plates that it is difficult to describe them in general ter1:11s ). Flang~s 
are on the underside which press into the fibres of the tie and keep 1t 
secuerly in its place. It has been of excellent service on southern 
roads in preventing the cutting of soft ties, thus ececting consider
able economy in tie renewals and cost of maintenance labor. Where 
there is frost enough, however, to heave the track, necessitating 

-shims. its use is not general, since the shims cannot satisfactorily be 
used on top of the plate. The metal tie is usually a pressed steel 
channel, with closed ends, like an inverted trough, the object of its 
use being permanency of road-bed and economy. in tie renewals. 
\i\Then properly coated with tar it is very dit.trable, it does not cut, 
and when well settled into the road-bed has very materially reduced 
the cost of maintenance. It is highly improbable, though, that it 
will ever be used in cold countries, with the present style of road
bed1 even should timber become much more expensive than it is, 
on account of the difficulty in using shims with it, for a metal tie 
would heave quite as badly as a wooden one, and as a rail s,upport 
has many of the objections which pertain to the wooden tie. But 
granted that there is a stable road-bed upon which staunch and 
durable cross-ties are placed, there is still a jointed track to take 
care of. How to keep up the joint and prevent rails from flatten
ing at the ends has been the source of much thought, many devices, 
and the expenditure of considerable money, and the problem is w
day far from being satisfactorily solved. There have been two 
general classes of joints, supported and suspended. Each h::t.., its 
advocates, but there has not yet been constructed a joint either 
supported or suspended, lying within the limits o'f economy in first 
cmt and application. which is as rigid or nearlv so as the rail itself. 
Those who favor supported joints claim that ~ tie placed immedi
ately under the contiguous enrls of the rails is the best means 
?f. holding up the joint.' ~bile !ho~e who believe in the suspended 
Jomt assert that _ one he 1s qmte insufficient to maintain a joint 
properly, and so put in two ties, one on either side of the joint,· as 
~]?se to~ether as they can be to pack well, and depend upon the 
JO~nt bemg u~held by the strength of the fibres of the projecting 
rat! ends, assisted by the angle-plate or splice-bar. As a com-
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:pr?mise betwe~n the suspended and supported joint a three-tie 
Jomt has been _mtrod~ced and used to a considerable extent upon 
the roads of this contment, the endeavor being to include in it the 
advanta~es of both ?uspen~ed and supported joints by using angle
bars from 30 ~o 44 mches m length mstead of the ordinary length 
of 24 to 30 mches and having under them a joint tie and two 
shoulder ties. 

To produce the results expected from this joint the shoulder 
and joint ties must be well kept up and be on the ~ame level, or 
the effect will be a long suspended joint, a weak supported one, or 
perhaps a bent angle-bar if one of the shoulder ties is low. An
other class of _joint, not so universally in use as the ordinary angle
plate connection, but which has proved to be very effective, is the 
bridge joint. These have been fashioned in a number of ways, but 
the principle has been to suspend the joints by an iron plate placed 
unqerneath the ends of the rails, turned up over the flanges, and 
bolted through the web. With some bridge joints extra stiffness 
is obtained by trussing· them on the underside. 

The object of all this is to effect as nearly as possibl-e a con, 
tinuous rail. A joint in the track is always objectionable, for at 
that point the track is always weaker than at any other, Gausing 
the ties under it to receive more directly the wheel impact' and 
making it very difficult to keep the joint ties on a level with the 
others in the track. Being weaker there is_ more deflection in the 
track, so that as the wheels come within a foot or so of the joint 
in fast running they are apt to jump and deal the next rail a blow 
a little beyond the end, flattening the rails at the ends and so mak
ing a rough riding tr_ack. When once a joint is badly down .with 
flattened or vertically bent rails it can never be made good again 
until the rails are cut or new ones are put in. It is well known 
bv trackmen that as far as maintenance is concerned the joint 
requires more attention than all the rest of the track. 

In speaking generally of the standard track of to-day, it may be 
described as laid upon a variable foundation, supported in a manner 
which is more or less safe and far from economical, and connected 
in a way both expensive and in a degree ineffective. The question, 
then, is, "What principle will be adopted ~n the desi~n of per
manent road-bed when the time comes, as it surely will, for the 
change ?" It was partly with the object of suggesting. thought 
in this direction that this brief summary of track parts with some 
of their weak points was brought before the Association. Two 
desig-ns described in a recent number of Engineering News are 
worthy of mention. The firs!, by Mr.)· W. Schaub, recommends 
commencing- at sub-grade with a 12-mch la~er of Telfo:d st~ne 
or broken boulders as large as a man can lift; after this a six
inch layer of broken stone concrete, strengthened . by steel wires 
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rundng through ·it. · Above this is a six--inch top layer of gravel 
concrete crowned up between the rails to the level of their top. 
Thi·ough this crown pass one inch diameter tie rods for the pur
pose of connecting the parallel rails. These tie -rods are spaced 
eighteen inches centre to centre, and the threads or nuts and rods 
are machine cut. -

The rails are to weigh one hundred pounds per yard, and are to 
be continuous in lengths of about three hundred feet. They are to 
be rolled in· 1engths of sixty feet' and spliced with angle-bars and 
turned bolts in the field. Where expansion and contraction are to 
be provided for, the rail ends should be scarfed and one end pro
vic~ed with slotted holes; At the expansion points the concrete 
road-bed should be discontinuous, so as to allow the concrete and 
track rails to expand and contract ,Yith ·perfect freedom. 

The rails are to rest directly on the concrete, and are held in 
place only by the tie-rods spaced eighteen inches· apart. All· ad
justments as to guage are made by the nuts on the ends of the tie
rods. 

The 'drainage below sub-grade is to be eff_ected by side ditches 
lined with porous tile and underlaid with a tile pipe drain. He 
estimates the cost of the road-bed to be $14,000 per mile, exclusive 
of rails, as against $6,000 per mile for the present form of track, 
which would with money at 4 per cent. mean an extra charge of 
$320 per mile per year against capital account, but this he esti
mates would be off-setted at least by a saving of $390, the cost of 
one man's labor on maintenance for a year, and by $180 more in 
the charge for renewals of ties, making an annual· saving of $250 
per mile, exclusive of anything which might be saved by less wear 
and tear on rolling stock and reduction in fuel through less tractive 
power being required. (Note.-This estimate of $6,000 per mile 
would scarcely apply to Canadian gravel-ballasted roads, which, 
exclusive of the steel, might be estimated to cost a third of that 
sum. The larger estimate is based upon broken stone, $1 per 
yard, and ties, 60 cents, and is inclusive of tie-plate). 

A suggested improvement upon this design so far as economy 
of material was concerned, was to commence at sub-grade by 
rolling the road-bed perfectly hard and firm, and upon this to 
spread a two-inch layer of sand or gravel, on which concrete blocks 
IO ft. long, 15 inches deep. IO inches at top and 26 inches at base 
were to be carefully laid as longitudinal supports for the rails. 
Elevation for ciurves would be made by extra thickness in this 
sand layer., except in the case of very sharp curves, when it would 
be made in the road-bed at sub-grade. The rails would be held 
down to the blocks by clips held in place by 1-inch bolts at 40-inch 
centres, n~oul?ed into_ the concrete blocks, and steel guage bars 
would rna111ta111 the alignment of the track. Between the parallel 
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concrete supports earth would be filled and covered with a layer 
~f asphalt to_ turn the water. The concrete blocks would be held 
in position laterally by __ the guage bars, designed to sustain com
pression and vertically by a two-inch iron dowel moulded into the 
end of one block and fitted into an iron-cased hole in the other. 
Spaces three and a half inches wide would be· left under the rail 
at each guage bar to carry the surface water from between the 
rails. The estimated cost of this road-bed was $6,000 per mile. 
Examining these propositions first from a financial standpoint: 
in the first case upon the assumption that the present form of roaLl
bed is $2,000 per mile and cost of renewals, $110 and money worth 
three and one-half per cent. instead of the figures given, even with 
th~s expensive design there would be an apparent saving of $80 per 
1mle per year, and in the second proposition, estimating in the same 
manner, a saving of $360. 

There will no doubt be criticisms of the designs and many 
difficulties foreseen before any radical change could be made in 
-construction of road-beds, yet the very fact that saving could prob
abl~ be effected makes it a matter worthy of the consideration of 
engmeers. 

Among the objections to the principle of the designs above 
mentioned_ which might be offered are, as far as the first proposi
tion is concerned, the large initial cost; against the second, the 
liability of there being vertical movement between the ten-foot 
longitudinal blocks of concrete, even with the assistance of dowels. 
The difficulty of setting heavy concrete blocks at an exact super
elevation for curves and maintaining them there under heavy 
traffic, the lack of facility with which broken bolts and tie-rods 
could be quickly replaced in case of derailment and against both 
designs ,by the hammering of drivers upon the rail, when the base, 
which has little resilence, would act as an anvil, by the great ex
pense which would be incurred by single track roads in taking care 
of their traffic while the road was being torn up. 

So great is this last objection that such a work could scarcely 
be recommended to a busy single track line, especially where there 
are narrow cuttings and high dumps. This objection, of course, 
wculd not be of so great moment to double track lines. It should 
always be borne in mind, too, that if repairs were required to the 
conc~ete or should there be,. by any mischance a settlement or 
upheaval in the road-bed the cost of setting it right would be far 
greater than with the present form of track. 

The advantages. however, make the difficulties worth the 
thought required- for their overcoming, ~amely. reducti~n i_n the 
cost of maintenance, greater safety to rollmg stock, termmation of 
increasing weight of rail, no trouble with splice bars, and low 
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joints, a better riding road, and greater security against creeping 
track. 

It is not expected that Canada will immediately see the intro
duction of a permanent roadway, for ties and labor still are cheap 
and experiments dear. Our double track mileage is yet small and 
trunk lines few, but no doubt our neighbors to the south will before 
very long require a substitute for the wooden tie which already is 
with them an expensive article and what that substitute will be 
and what excellence it shall possess will be the result of the "brawn 
cf the brain " of the cosmopolitan engineer. 
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A SUGGESTED AMENDMENT TO THE 
DITCHES AND WATERCOURSES ACT. 

GEORGE SMITH, 

Woodville. 

The ordinary observer of the agricultural development of this 
Provi?-ce cannot fail to notice the urgent necessity for a drainage 
law, s1mp:le and prompt in application, which will enable the ordin
ary. farmer to <;>btain an outlet for the tile drainage work, which is 
rapidly becommg an absolute necessity to him if he is going to 
keep abreast of the times in his calling. 

The average thinker is under the impression that we have such 
a law in the Ditches and Watercourses Act, but, to the engineer, 
experienced in the working of this Act, it becomes apparent that 
it is a failure, if so intended, and it is clearly evident to him that 
its astute framers were persons familiar with the suspicious and 
quarrelsome side of human nature, and also well aware that it is 
from this human weakness that lawyers reap their harvest, and he 
(the engineer), although sworn tq be disinterested and impartial, 
soon finds out that the honor of being a " Township Engineer " is 
much more likely to bring discredit on his profession and ill-will to 
himself than professional advancement. 

In the writer's fifteen years' experience of the working of this 
Act, he has many times heard the interested farmers declare in 
favor of the principle of arbitration, in settling the inevitable dis
putes arising therefrom, and he has, as many times, been forced to 
the conclusion that they were right in this idea. 

In his idea the present Act might do very well up to sec. 13, if 
the position of township engineer was abolished and that official 
relieved o:f the honorable position of being a mud-target for law:yers 
as well as the members of the Council by whom he is appointed, 
which is about what he gets if he does not succeed in pleasing 
every person interested. If the parties fail to agree at their meeting 
or within five days thereafter, the promoters and those who are 
opposed to the work might have a board of three arbitrators ap
pointed in the usua] way fro~·-among any o! the num~er of _Co~nty 
Commissioners within ten miles of the dram, and this arbitration, 
so appointed, to constitute a Board of Works to constr,uct the drain 
or otherwise dispose of it, as they saw fit. They should employ 
ctny O.L.S. to prepare a plan of the swamp, shewing drain location 
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and-areas, profile and--sections of drain, etc., with reports· and full 
in~ormation, in the same manner as is usually done in making an 
a v,:ard, and with this to guide them they .should make an award 
which should be without appeal, provided that due notices were 
served upoQ _all parties affected. In the writer's opinion, no per
son other than an O.L.S: is competent to undertake-such a survey, 
as, in his experience, it almost always happens, in making an award, 
that it is desirable to have part of the drain, at least, constructed 
along a boundary line, which boundary line has generally to be 
Jdcated, and another still more desirable feature in stuch a law, to 
our profession, would be, that we would be relieved from the 
humiliation o.f being appointed and controlled by the ordinary 
Township Council, which honorable body. being composed, as it 
almost always is, of much more conceit than 'intelligence,· is not 
at all improved in this respect by the adoption of the recent County 
Councils Act, and to please such a body the O.L.S. is often obliged 
to imperil the honor and integrity of that profession which he is 
pledged to uphold. 

During the past season the writer made an award between nine 
interested parties, one of whom (a woman) appealed against it, and 
although the document is dated July 25th, 1898, nothing has since 
been heard of it, and the eight others were thus obliged to lose all 
the advantage of an unusually favorable season for the construc
tion of a badly needed drain, and so far as he has been able to 
learn from the lawyers the appellant's solicitor is expected to call 
the appeal before the Judge when it pleases him to do so, as the 
,vord " forthwith " in the fifth line of s. s. 3 of sec. 22 does not 
mean anything in particular, and his sole object in making the 
foregoing s1Uggestion is that it may be discussed and improved 
uron, and eventually result in some better legislation than we 
have yet been blessed with, and .our profession, as well as the pub
•lic which we are honestly striving to serve, be relieved from this 
huge humbug. 
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BIOGRAPHICAL SKETCH OF 

ROBERT BALDWIN SULLIVAN 
SURVEYOR GENERAL FOR UPPER CANADA 1838-1840. 

Robert Baldwin Sullivan, the subject of this memoir, attained 
not only to the distinguished position of Surveyor-General, but 
was also a judge in the Province of Upper Canada, and atJ eminent 
member of the Legislative Assembly. He was born of Irish parents 
who liyed at Bandon, near Cork, Ireland. His father, Daniel Sul
livan, during the troubles of 1798, was engaged in trade, making 
money, if not a fortune, supplying the troops with necessaries dur-
ing that remarkable period of Irish history. · 

Daniel Sullivan had been intended for the church, and while at 
Trinity College, Dublin, he was a proficient in classical literature, 
and carried off the Greek prize. However, when the time for his 
ordination arrived, as he could not conscientiously subscribe to 
the Thirty-nine Articles, he gave up theology and went into busi
ness. He was married to Miss Baldwin, sister of Dr. Baldwin, 
whose name is so familiar to all Canadians, and they had four 
sons, Daniel, Robert, Henry and A_ugustus. Robert the second 

son was born at Bandon, on the 24th May, in the year 1802. He 
was from childhood a bright, intelligent boy, quick to learn, and 
what was better, able to retain in a remarkable degree, any 
knowledge he acquired. His early education was obtained at the 
principal private school of Bandon, supplemented by his father, 
who instructed him in the classics. In 1819, when Robert was but 
seventeen years old, Dr. Baldwin induced his f~ther to emi&"r~te, 
and make Canada his future home. Dr. Baldwm was then hvmg 
in York, and had acquired a reputation in this new town in Canada, 
both as a doctor of medicine and a lawyer. Dr. Baldwin was also 
at this time a member of the Legislatute of the Province. l\Ir. 
Sullivan. in leaving Ireland to make a home in Canada, was not 

going- among strangers,~.lhis . brother-in-law, the doctor, having 
na:hecl a high position in the new land. 
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\Vhen Daniel Sullivan arrived in Toronto, acting on t~e ad~ice 
of friends, he embarked in trade, and opened a genera~, store Just 
east of where St. James's Church _now sta~ds, _on Kmg Stree~. 
The boys of the family assisted their father m h~s sh?P; but this 
occupation did not long suit Robert. _Dr. Baldwin, his IU.n~le, w~s 
er~gaged both in medical purs~its and m law. Robert Sullivan, m 
choosino- for himself a profession, preferred the law. The educa
tion he bhad received in Ireland now served him in good stead. 
Applying himself to his books he prepared himself to become a 
law student, and was, as student, entered in the books of the Law 
Society in Michaelmas Term, 4 Geo~ge IV., 1823. On_ passing his 

examination he entered the office of his uncle, Dr. Baldwm, where he 
passed his five years of probation, and was called to the Bar in 
l\lichaelmas Term, 9 George IV., 1828. 

During his studies in Dr. Baldwin's office _he was able to devote 
a portion of his time to another pursuit. Just then the librarv of 
Parliament was in want of a librarian. His knowledge of books 
and Dr. Baldwin's influence secured for him this office. 

As soon as Robert Sullivan was called to the Bar, he determined 
to strike out for himself. Doctor Rolph, who had lived at Vittoria, 
in the County of K orfolk, had made up his mind to remove from 
that place. Mr. Sullivan thought that this offered an opening for 
him to enter upon the practice of his profession at Vittoria; true it 
was remote from the capital, but this did not signify to him, he 
was determined to exercise his talents at the beginning, in some 

place, where if success were to be his, it would be based on 
his own merits; he never was a man to shine with borrowed light. 
He had been in Vittoria but a few years when he was called upon 
by Dr. Morrison to act as his council before the Legislative Assem
bly in his contest with Mr. (afterwards Chief Justice Sir) John 
Beverley Robinson, for the Parliamentary seat of York. This was 
a spirited contest, not only out of but in Parliament, and resulted in 
Mr. Robinson retaining his seat. 

:Mr. Sullivan acquitted himself so well before the Legislature in 
this ~ri~l of stren~th, th_at friends at once took him by the hand, 
and msisted on his commg to York where he would receive their 
p2tronage an_d support. This was in the year 1830, when he was 
bt~t twenty_-nme years of age. Mr. Sullivan could not but accept 
this f!attermg offer, and about this time moved from Vittoria to 
the capital, where he became junior partner in the office of his 
uncle. 

\i\'hen_ he ~ad made his home in York he soon rose into popular 
favor, as is evidenced by the fact that fie had not been a resident of 
the place mor~ t!rnn five years when_ he was elected Mayor of To
ronto over W~lham Lyon Mackenzie, who was his opponent for 
the mayoralty m 1835. 'Mr. Mackenzie was Mayor of Toronto the 
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year pre-yious, but w~s not able to hold the position the sc;cond 
year agamst Mr. Sullivan, who had been elected member of the 
Council for St. David's Ward .. 
. Mr. S_ullivan, _being elected mayor, applied himself vigorously 
in a?vancmg the rn_teres~s of old York, now Toronto city and the 
capital of the Province, m the matter of drainage and other works 
of necessary improvement. 

The City Council has kept in remembrance the second mayor 
by a portrait of Mr. Sullivan, which hangs on the walls of the 
Mayor's office at the City Hall. 

Mr. Sullivan's ter-m of office as mayor having expired, he was 
not long in ibeing sought after for further and higher employment. 
The early months of the year 1836 find Sir Francis Bond Head 
the Lieutenant-Governor of the Province. 

Shortly afterwards the Governor's council, finding that His 
Excellency was making appointments on his own responsibility 
without consulting them, retired in a body. 

Under these circumstances the Governor knowing, or having 
heard of the distinguished ability of Robert Sullivan, sent for him, 
and sought his advice. 

In the general election of 183'6 a House hostile to the existing 
state of things had been elected. Parli~ment was called to meet 
in November of that year. The Governor was certainly in a 
dilemma, and needed advice. Mr. Sullivan was a non-partizan 
man; he was just the Rind of adviser the Governor required in 
such a crisis. He was selected as adviser more on account of his 
talents than his politics. He was not alone in entering the Cduncil, 
others, viz., the Honorable William Allan, Captain (afterwards 
Admiral) Augustus Baldwin, uncle of Robert Baldwin, and John 
Elmsley, were called to the Council with Mr. Sullivan. Mr. 
Draper (afterwards Chief Justice Draper) was soon after add.ed. 

Mr. Sullivan has sometimes been called a Tory, or Conserva
tive, sometimes a Radical; the fact is, he was Mr. 5ullivan, and 
that was all. He was not a party man in the strict sense. His 
partyism, if he had any, consisted in. his desire to ~d~ance _the in
terest of the Province under the aegis of Great Bntam-he was a 
Reformer, but not a Radical. 

The Legislative Assembly, in the session of 1836, as I have said, 
was hostile to the Governor. It was equally true that the Governor 
was hostile to the Assembly. In the view of the Assembly, an 
Executive Council without Robert Baldwin or 'Marshall S. Bidwell, 
ou~ht not to possess the conf\,dence. of the country. The Asse.mbly, 
holding this view, passed a re~olitlt10n of want ?f confidence m the 
new Councillors, and Mr. Sullivan had to go with the rest. 

On 4th March, 18~7 Sir Francis Bond Head. t.hought ~roper to 
~issolve the House of Assembly. A most exc1tmg election took 
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place, which resulted in. the return of a House opposed to the in
troduction of Responsible Government. 

When the rebellion broke out in December, 1837, Mr. Sullivan 
buckled on his armour in defence of the Province. Both by pre
cept and example he shows his abhorrence of rebellion.- With Dr. 
Baldwin and Robert Baldwin he felt reform was necessary in the 
o-overnment of the country, but did not believe that armed revolt 
h • • . 
was the proper remedy for ex1stmg grievances. 

In "the autumn of 1837 Sir Francis Bond Head resigned his 
office of Lieutenant-Governor, but held office till the close of the 
session, which took place on the 6th March, 1838. 

Mr. Stullivan had the confidence of the Governor during his 
whole administration. 

Sir George Arthur succeeded Sir Francis Head as Lieutenant
Governor on 23rd March, 1838, and Mr. Sullivan was his most 
trusted Councillor. Sir George Arthur's Lieutenant-Governor
~hip was, however, overshadowed by the advent to the Province of 
Lord Durham as Governor-General, which took place in the 
autumn of 1839, and, on his return to England, by Mr. Poulett 
Thompson (afterwards Lord Sydenham), who was sent out specially 
to build up a union of the provinces, founded on the report which 
Lord Durham made to the Imperial Government. The lesser light 
of the Lieutenant-Governorship was dimmed by the greater light 
of the Governor-General. 

Lord Durham was in Toronto for one day, in July, 1838, and 
received an ovation from the citizens. 

When Lord Sydenham came to Toronto in November, 1839. he 
took upon himself the management of affairs with the sole view of 
promoting the union. He took up his residence at Beverley House, 
and from thence used all the means at his command to influence 
Parliament, which met in the early part of December, 1839. He 
found the Legislative Council composed of honorable members 
not likely to yield to his wishes, unless ~e could have the support 
of some trusted man of ability to advocate his views. 

One of the first to coincide with the Governor-General's views 
was Mr. Hamilton H. · Killaly, who was soon after selected to 
form a B )ard of Public Works, thus overthrowing the despotism 
that prevail~d in that Department. At this time Lord Sydenham 
became impressed, not only with the oratorical powers of Mr. Sul
livan, but with his aptitlude to advance the work in hand. Mr. 
Sullivan was his principal adviser in all the nerrotiations entered 
into, and his spokesman when he wished hit views conveyed 
through other channels than his own.' In the Legislative Council 
he advocated the union with all the eloquence at his command. He 
dealt with all the arguments advanced against the union in a 
masterly manner. He assured the House that Her 'Majesty. was 
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determined to maintain the connection between the colonies and 
the mother country. This was the foundation on which he raised 
a noble superstructure. 

I? June, 1838, . Mr. S_ulli v~n occupied the position of Surveyor 
General, and con tmued m this office until Septuu ber, 184 o. 

In February, 1839, Mr. Sullivan was appointed a Legislative 
Councillor. 

The Act of :Union between the Provinces of Upper and Lower;: 
Canada passed m 1840, was announced by proclamation to come into 
effect on rnth Febr!Uary, 1841. The first Council after the Act 
of Union had been proclaimed, was formed on 13th February, 1841_. 
and Mr. Sullivan was a member of that Council. Mr. Sullivan 
continuei to hold office after the formation of the first Baldwin
Lafontaine Administration, which took place on September 16th> 
1842 .. From the period of the union, up to the time of his 
resignation in 1843, he was the senior member of the Council 
and leader of the Government in the Legislative Council; while 
in the Assembly, although Mr. Harrison (the Honorable S. B. Har
rison) conducted the business, Mr. Draper was in effect the leader. 
During the period from the union in 1841 to the resignation of 
the Baldwin-Lafontaine Administration, both Lord Sydenham and 
Sir Charles Bagot were in their turn Governors of the United Pro
vinces. Lord Sydenham met with an untimely death,· the result 
of an accident, in September, 1841. He was succeeded by Sir 
Charles Bagot, who survived his appointment only about nineteen 
months, and died at Kingston on the 19th May, 1843. Sir Charles 
Metcalfe succeeded Sir Charles Bagot, and held office until N ovem
ber, 1845, when he was obliged to resign his position on account 
of ill-health. 

The Baldwin-Lafontaine Administration, of which Mr. Sullivan 
was a member, had the entire confidence of Sir Charles · Bagot. 
\Vhen however, Sir Charles Metcalfe came out as Governor, he 
was n~t so ready to yield to the advice of his Ministers as Sir 
Charles Bagot had been. 

A rupture soon occurred between Sir Charles 'Metcalfe and the 
Baldwin-Lafontaine Cabinet. The Governor demanded to have 
the patronage of the Crown in appointments to office, while the 
Council held that the patrona~e. was their~ to ex~rcise so l<;m_g as 
they had- a parliamentary maJonty. On th1s question the M1mstry 
resigned. Mr. Sullivan was no sooner out of office than he took 
up the pen to defend the Administration and its principles. 

Sir Charles Metcalfe had a doughty champion in Doctor Eger-
ton Ryerson. 
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Mr Sullivan wrote a series ·of letters in "The Examiner" news
paper, ·under the " non de plume " of " Legion.:'. Never. before in 
Canada had more scathing letters on a poht~cal subJect been 
written by any man. These letters are full of mte:est as _to the 
principles of Responsible Government, enforced with logic and 
syllogism which had never been surpa_ssed .. Both the Re':ere~d 
Doctor Ryerson and Mr. Sullivan are m their graves, and it will 
not be well, therefore, to exhume the controversy which was h_eld 
by these two combatants, in which sarcasm as well as reasoning 
so much abounded. 

When Mr. Sullivan left the Government he resumed the practice 
of the law in Toronto. He and Mr. Shuter Smith, of Port Hope, 

. entered into partnership, and carried on their practice under the 
firm name of Sullivan & Smith, in Wellington street, Toronto. 

Mr. Sullivan took great interest in all public matters. In 1847 
he delivered a·most excellent address in the Mechanics' Music Hall, 
Toronto, on the subject of " Emigration and Colonization." His 
address was productive of much good in stimulating emigration, 
and showing the capabilities and resources of Canada, as a field 
for the husb:;mdmen · of England and Ireland. Little was then 
known of the country to the west of Lake Superior. Mr. Sullivan 
related what he had heard from Mr. Angus Bethune and Mr. 

Ermatinger, then very lately from that country. Mr. Sullivan 
stated that the Saskatchewan River ran from west to east fifteen 
hundred miles without obstruction! A truth we all know now, but 
which was then thought to he almost fabulous. 'Mr. Sullivan's 
whole address showed the unbounded confidence he had in the 
possibilities of the future of Canada, so remarkably realized since 
his death. · 

Mr. Sullivan was not only a lecturer, but also a lover of poetry, and 
often indulged his fancy in versification. 

He was a most agreeable conversationalist,_ and was a scholar 
in every sense of the word, well acquainted with the prose and 
poetical writings of the past_ centuries as well as the present. He 
could r~ad and translate French fluently, and frequently found this 
usefu-1 1D a Government composed of both Enalish and French 
members. 0 

· 

Mr. Sullivan was twic~ 1;1arr!ed: first to a .daughter of Captain 
1~atth~ws, who was ~ di~tmgmshed officer of artillery, and was 
":1th Sir John _Moore 111 his retreat to Corunna. By his first mar
riage Mr. S\tlhvan had but one child, a daughter, who died in her 
infancy. His second wife was a dauo-hter of Colonel DeLaitre 
by whom he had several children. h ' 

Judge Falconbri0ge, of the Queen's Bench Divisfon of the Hio-h 
Court of Justice, marrie~ one of his daughters, the late Chief J ustke 

'l'homas Moss also marned one of his daughters and Judge Charles 
Moss, another. 
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Surveyor-General Sullivan, will be remembered by all who knew 
him with affection and regard. He died at Toronto on 14th of 
April, 1853, at the early age of 5 I years. 

An obituary notice of him truly recorded that he was " Dis
tinguished as a lawyer, statesman and orator; that he won ad
miration and esteem by his splendid talents and the eminent ser
vices which he rendered to his adopted country in the Legislature 
and the Executive, during an eventful period of Canadian history, 
while in private he gained the affections of his associates and friends 
by the gentleness of his disposition and the generosity of his heart." 





PAPERS USED AT THE FEBRUARY SESSION 
,OF THE BOARD OF EXAMINERS, 1899., 

PRELIMINARY EXAMINATION. 

SUBJECTS NOS. I AND 2. 

PENMANSHIP, GRAMMAR AND ORTHOGRAPHY. 

r. Write from dictation 
2. Give the_ plural form or forms of staff, die, pea, canto, cargo 

ipenny 8, brother, basis, index, miasma. 
3. Give the principal parts of rend, lay, rise, lie, bid, wring, 

dare (to venture), chide, fly, awake. 
4. Correct or justify the following: 
"Toronto is the largest of any city in Ontario." 
" Try and meet me to-morrow." 
" I will buy a fifty feet chain." 
" It is seven days since I have arrived." 
" Less than fifty soldiers were killed." 
" One of the best of his men were wounded." 
" Seeing you and I coming he hid himself." 
" Some of the best of we candidates may fail." 
" From one bank of the river to another he swam easily." 
"He was killed with a trenchant blow." 

" Near yonder copse where once the garden smiled, 
And still where many a garden flower grows wild, 
There, where a few torn s;hrubs the place disclose, 

The village preacher's modest mansion rose. 
A man he was to all the country dear, 
And passing- rich with forty po1t1nds a year." 

(a) Transpose the above extract. 
(b) Parse the words 1t1,nderlined, giving the relation of each. 

SUBJECT No. 3. 

ARITHMETIC. 

1. Reduce 1--J- of 11i~~b- to a simple fraction. 
2 • Reduce the following fractions to equivalent ones with the 

least common denominator /:-r of}, 111\, ½ of 1-..!- of 3;.. 
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.. 
3. Divide ½¾ of -y6-Jo by ~ i of Ii, 
4. Find the square roots of 687241, 151321, 45369, 87025. 
5. Extract the cube roots of 13261, 13269, 830585, 830597, and 

give the remainder in each case. 
6. It is required to build a sidewalk a quarter of a ~ile in 

length, 8 ft. wide and 2 inches thick, supported by 3 contmuous 
lines of scantling 4 inches square; what will the h.nnber cost at 
$17 per thousand feet ? 

7. Fill in the blanks in the following Tax Bill. Amount of 
Assessment $goo: 

County rate, 3r8-9 mills on the dollar - $ ............. .. 
Model School rate, It mills on the dollar 
Railway Debenture rate, 2-y60 mills on the dolJar .............. . 
Township rate, I-to mills on the dollar -
General School rate, 5-l0 mills on the dollar 
High School rate, l¾ mills on the dollar 

Total Taxes $ ............. .. 

8. Find the export duty on a stick of timber 20 ft. long, 3 ft. 
wide, and 2 ft. thick at $2 per 1,000 ft., board measure. 

9. My ~alary is $1,200. If I pay 30 per cent. of it for board, 
20 per cent. of the remainder for rent, I 5 per cent. of the residue for 
clothes, $71 .20 for books, and loan 40 per cent. of the remainder, 
what per cent. of my salary is unexpended ? 

IO. A hare is 75 of her own leaps ahead of a hound, and she 
takes S leaps for every 3 the hound takes, but he covers as much 

. in I leap as she does in 2. How many leaps will the hound take 
· before he catches the hare ? 

SUBJECT N 0. 4. 

LOGARITHMS AND ALGEBRA. 

1. Simplify : 

2, 

2a - (2b -d) - I a - b - (2c - 2d)l 

6a - [ 4b - f 4a - ( 6a - 4b) n 
2a - [ za - f 2a - (2a - M-a) } ] 

X + 3 X - 2 3X - 5 1 
-2- - -3- = -12 + T 
4x+ 17 3x - IO 
_x_+_3_ + _x_+_3_ = 7 
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3· (a) ~ivide 75 into 2 parts so that 3 times the greater may 
_exceed 7 times the less by 15. 

clock ib) A watch gains as much as a clock loses, and l 799 hours by 
- 1801 hours by watch. How much does watch gain and clock 

1ose per hour ? 

4· Define a Logarithm. What is the characteristic? 
How are log. sines, tans, etc., calculated as used in the tables;>. 
Find the log. sin of 35° 24' 36". ~ 
Find the angle whose log. tan = 10 .9205559. 
Find the logs. of .00764, 76432. 

5· Show that every quadratic equation can be put in the form 
x 2 + px + q = 0. 

Solve: 
3x2 - 4x = 39 

X - 3 
x 2 -3 = --

6 
X - } -- + 9.-v = 19. 

3 
...,.,,, ..., 

x-

SUBJECT N 0. 5. 

EUCLID. 

Book I., Prop. 16. If one side of a triangle be produced, the 
exterior angle is greater than either of the interior opposite angles. 

Book I., Prop. 29. If a straight line fall upon two parallel 
straight lines, it makes the alternate angles equal to one another, 
and the exterior angle equal to the interior and opposite upon the 
same side, and also the two interior angles upon the same side 
together equal to two right angles. 

Book I., Prop. 32, Cor. I. All the int~rior angles of any rec
tilineal figure, together with four right angles, are together equal 
to twice as many right angles as the figure has sides. · 

Trisect a right angle. 
If in the sides of a square, at equal distances from the four 

angles, four points be taken, one in each side, the figure formed 
by joining them will also be a square. 

Book II., Prop. II I. If a straight line be divided into any two 
parts, the rectangle contained by the whole and one of the parts 
is equal to the rectangle contained by the two parts, together with 
the square of the aforesaid part. 



192 ASSOCIATION OF ONTARIO LAND SURVEYOR~ • 

. Book II., Prop. r r. To divide a given ·_straight l_ine into two 
parts, so that the rectangle contained ·by the whole and one of the 
parts shall be equal to the square of t~e other part.. . . 

. Book III., Prop. r, Cor. If in a circle one straight hne bisect 
another at right angles, the centre of the circle is in the line which 
bisects the other.· 

Book III., Prop. 22. The opposite angles of any quadrilateral 
figure inscribed in a circle are together equal_ to. ~wo. .right angles. 

Book III., Pro:p. J6. If from any point without a circle two 
straight lines be drawn, one of which cuts tpe cir~le and the other 
touches it, the rectangle, corltain•ed by· the whole line which cuts 
the circle and the part of it without the circle, shall be equal to the 
square of the line which touches it. . 

Book IV., Prop. 6. To inscribe a square in a given circle. 
B0ok IV., Prop. IO. To describe an isosceles triangle, having 

earh of the angles at the base double of the third angle. 
Upon a given straight line describe a regular octagon. 

SUBJECT N 0. 6. 

PLANE TRIGONOMETRY AND RULES FOR SPHERICAL. 

1. Prove that sin (90° + A) = cos A 
and that cos (90° + A)= - sin A. 

2. Find all the angles between o and 900° which satisfy the 
relation tan 8 = 1. 

3. Find the number of degrees in Ule angle subtended at the 
centre of a circle whose radius is IO feet by an arc 9 inches long. 

4. If D he the number of degrees contained in an ano-le ·C the 
number of grades· in the same angle, prove that D=C-\1; C, and 
C=D+½D. 

5. What form the sides and angles of a spherical triangle ? 
6. Show that the three angles of a spherical triano-le are too-ether 

h . 1 ~ b greater t an two ng 1t angles and less than six right angles. 
7. Give from Napier's Analogies the other form for 

tan½ (A + B) and tan ½ (A - B) 
tan ½ (a + b and tan ½ (a - b. 

SUBJECT N 0. 7. 

MENSURATION . 

. r. The b_ase of the Great Pyramid of Egypt is a square of 764 
ft. m each side; find the number of acres of ground covered by it. 
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2. The sides of a triangular field are 32. 13, j3,96, 48.39 chains; 
find the area of the field in acres. 

~- The diagonals of a quadrilateral enclosure are 17.21 and 24.32 
chams, and the angle between them is 39° 14'; find the area of the 
enclosurt, true to the hundredth part of an acre. 

4. A room. 40 ft. long, 22 ft. wide, and 15 ft. high has four win
dows on one side, each occupying a space 7 ft. wide and 13 ft. high; 
two doors, each 4 ft. 9 ipches wide and 8 ft. high; and two fire
places, each 5 ft. 8 inches wide, and 4 ft. 6 inches high; find the 
number of square yards of painting required •for the. walls, allow
ing I ft. for the height of the cornice and 15 inches for the skirting 
board. 

5. The parallel sides of a trapezoid are 39 and 56 yards and the 
.angles which the other two sides make with the longer side are 
45° and 57°. Find the area. 

SUBJECT No. 8. 

LINEAR DRA \i\TING. 

I. Draw. a scale of 5 ½ inches to a mile to read to IO yards. 
2. Construct a scale of miles and tenths having for its repre-

-sentative fraction o:d·oo· · 
3. Draw 4 parallel lines 4.5 inches long, I-IO inch apart-first, 

Dark; second, Fine; third, Simple dotted; fourth, Chain dotted. 
4. Construct an equilateral triangle 2.5 inches high. 
5. Construct a square 1.5 inches in side and describe about it 

a circle in dots; describe two other circles concentric with first, 
-one -lo inch outside and the other lo inch inside. 

6. Describe a circle 1.85 inches in diameter. Assume a point 
1.5 inches without it and from it draw a tangent to circle. 

SUBJECT No. 9. 

GEOGRAPHY. 

, r. Name the oceans of the world and the directions of the 
-chief routes of travel. 

2. Describe the chief mountain ranges and mention any special 
features you know about them. 

3. Name the counties and districts of Ontario which border on 
the great lakes and the chief harbors in each. 
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4. Describe the motions of the sun, the moon, and the _earth. 
How do they infliUence the length of day and the seasons m the 
several parts of the globe ? Explain standard time and its advan
tages and disadvantages. 

5. Define longitude an<l latitude: from ' what points are dis
tances on them measured ? Are they natural or artificial ? Name 
and describe the zones. 

SUBJECT No. IO. 

CANADIAN HISTORY. 

I. Give the boundaries, the Provinces, and· the area of the 
Dominion of Canada. 

2. Give date of capture of Quebec, and names of opposing 
parties and commanders. 

3. Who were the United Empire Loyalists, and where did they 
chiefly settle ? 

4. At what date and under what authority did Parliamentary 
Government begin in Canada, and give date and place of meeting 
of first Parliament of Upper Canada ? 

5. What caused the war of 1812 ? Give the names of some of 
the battles, and the respective commanders ? 

6. When were Upper and Lower Canada united, and give the 
terms of the Union ? 

7. When were postage stamps introduced in Canada, and when 
did Canada get the c;ontrol of the post-offices ? 

8. Describe some of the steps towards Con£ ederation, naming 
some of the leaders of both parties and date of and name of A~t 
passed. 

9. Name first Governor-General of the Dominion and first 
Prime Minister. 

IO. Name some of the principal events since Confederation. 
I I. Give the boundaries of the Province of Ontario. 
12. ~a.me the Prime Ministers of Canada since Confederation. 
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FINAL EXAMINATION. 

SUBJECT N 0. I. 

GEOMETRY. 

Book I., Prop. 47. In any right angled triangle, the square 
which is described upon the side . subtending the right angle is 
equal to the squares described ,upon the sides which contain the 
right angle. 

The diameters of a parallelogram bisect each other. 
Trisect a right angle. 

If in the sides of a square, at equal distances from the four 
angles, four points -be taken, one in each side, the figure formed 
by joining them will also be a square. 

Book II., Prop. r I. To divide a given straight line into two 
parts, so that the rectangle contained by the whole and one of the 
parts shall be equal to the square of the other part. 

Book Ill., Prop. 1, Cor. If in a circle one straight line bisect 
another at right angles, the centre of the circle is in the line which 
bisects the other. 

Book III., Prop. 22. The opposite angles of any quadrilateral 
figure inscribed in a circle are together equal to two right angles. 

If this be so, show that a circle may be described about it, and 
find its centre and radius. 

Book IV., Prop. 6. To inscribe a square in a given circle. 

Book IV., Prop. IO. To describe an isoscel~s triangle, having 
each of the angles at the base double of the third angle. 

Upon a given straight line describe a regular octagon. 
Book VI. Define " Similar rectilineal figures," " Reciprocal 

figures," " Extreme and Mean ratio." 
Book VI., Prop. 6. If the two triangles have one angle of the 

one equal to one angle of t~e other, and the si~es about the equal 
angles proportionals, the triangles shall be. equiangular, and shall 
have those angles equal which are opposite to the homologous 
sides. 

Prop. 19. Similar triangles are to one another in the duplicate 
ratio of their homologous sides. 
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SUBJECT No. 2. 

ALGEBRA. 

I. Extract the square root of: 
4x4 - 4x3 + 5x2 - 2x + 1 

and the cube root of 10980.645048. 
2. Solve: ix~ - 3x = 160 (a) 

(3x-2) (-1:-1)=14 (b) 

3. The product of two numbers _is 750 and the quotient when 
one is divided by the other is 3 . Fmd the numbers. 

4. When are quantities in 
Ca) Arithmetical progression. 
(b) Geometrica) progression. 
Give examples. 
5. Show how many terms of 3, 4, S, etc., make 25. 

Sum to infinity : 5-½ + lo - 2 6 o • • • .. • • • • • .... • 

SUBJECT N 0. 3. 

TRIGONOMETRY (PLANE AND SPHERICAL). 

I. Prove the truth of the following rule in surveying: Take 
s½o of the square of the distance in chains and it will give the 

correction for curvature in inches. 
~- The sun's distance from the earth being 24,000 times the 

earth's radius, find (in seconds) the earth's apparent diameter as 
seen from the sun. 

3. The sine of a certain angle is }. Find the other trigonome
trical ratios of the angle. 

4. Give the definition of sphere; pole, great and small circle and 
spherical polygon. 

5. Prove that tan A= !{sin ~s-b) _sin (s-c) • 
2 ~ sm s sm ( s-a) 

6. Prove that tan½ (A+ B) cos½ (a-b) cot_£ 
cos ½ ( a + b) 2. 

7. In a right angled Spherical Triangle, given a= 37° 48' 12~', 
b=59° 44' 16", C=90°. Find c, A and B. 

8. In an oblique angled spherical triangle, given a= 68° 20' 25", 
b = 52° 18' 15", C = II7° 12' 20". Find A and B. 
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SUBJECT N 0. 4. 

MENSURATION AND LAYING OUT LAND. 

_1. The sides of a quadrilateral, taken in order are 75,.55, 6o, and 
40 mches, and the angle between the first !wo sides is 74° 40' 15"; 
~how that the figure may be inscribed in a circle, and find its area 
m square feet. 

2. The sides of a triangular field are 32. I 3, 33.96, 48.39 chains; 
find the area of the field in acres. 

3. Two sides of a parallelogram are 10.62 and 15.35 chains, and 
the angle between them is 30° Find the area. 

4. One $idc of a quadrilateral field is I I. I chains and the per
pendiculars· from the opposite corners are 3.52 and 5.95 chains; 
the foot of one perpendicular is .distant I.I chains from one end 
of the given side and the foot of the other 3.65 chains from the 
other end. Find the area. 

5. Let DA bear S. 20-f W. ;, AB, N. 51½0 W., 8.19 chain B.C. 
N. 73½ 0 E., and.let it be required to part off two acres by a line fence 
D.C. running N. 45° vV. 

6. What is a traverse table ? Explain fully how you woiuld use 
such a table to calculate the area of an irregular field. What means 
does such a table afford to enable you to check the accuracy of the 
work as you progress? 

7. Let BA bear S. 30° E., BC N. 80° E., and a fen,e be 
required to run from some point in BA a due north course and to 
part off one acre. Required the distance from the point B to the 
point F, whence· it must start. 

8. A field is bounded thus N. 14° W., 15.20 chains, N. 70½0 E., 
20.43; S. 6° E., 22.76; N. 86½ vV., 18.00. A spring within it bears 
from the second corner S. 75° E. 7.90. It is required to cut off ten 
acres from the west side of the field by a straight fence through the 
spring. How far will it be from the ?rst corner to the point at which 

. the division fence meets the fourth side? 

9. AB bears N. 13° W., 12.50 chains; BC N. 89°, E. 16.48 
chains, CD, S. 13° E. 4.83. D~ i_s a curved li1;1e having a radius of 
1584 feet. You are required to d1v1de the field mto two equal parts 
by a line drawn parallel to_ AB and find area of field. 

IO. What is Simpson's rule for areas of irregit.t.lar figures ? 
Illustrate and prove the truth of it. 
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SUBJECT No. 5. 

DESCRIPTIONS BY METES AND BOUNDS. 

r. Correct the errors in this description: 

Description of five acres of land, being part of Township Lot 
123. Commencing at the north-east angle of said half acre or 
north-west angle of John Smith's lot; thence south to the Portage 
Road, 10 chains; thence west along said road S chains; thence 
north along J. Roe's property, 10 chains to stone; thence N. 10° 

E. S chains, to the place of beginning. 
2. Give some cases in which it would be best to omit magnetic 

bearings and the term more or less. 
3. Give description by metes and bounds of the property A, B, 

C, D, E, F shown in diagram, assuming bearings and distances 
where not given. 

T!' OF ALMA 

EG, PLA 120 

2 3 4 5 6 

D Ul<E .S tREET 

CON. \V 
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Give 1escription of the centre twenty-five acres of the double 
front lot m diagram, for tax title. 

Q 

' () 

CON.VI ~ 

lt1 

~ 
() 
\J 

~ 

/~ 
0 
") 

LOT' 7 
.JJ~.44 

"":.Bo 

LOT a 
w.~ E.-f-

co~. V 
4d~tl~ 

~C:.f'o 

LOT .9 

SUBJECT No. 7. 

CURVES. 

I. Explain the following terms : 

~ 
d~ ._ 

c:s 

~CON.iv 
~ 

Angle of Intersection ; Deflection Angles; Tangent Points; 
Simple Curve; Compound Curves; Reversed Curves; Radius of 
Curve. 

What is meant by the expression, " A five degree curve "? 
2. Given angle of intersection =31° 161 and tangent =950. Find 

the radius. 
3. (a) How do you find the length of a curve, angles of inter

section and deflection being given ? (b) Given !=8° 32' and 
D=1°. Find the length of curve. 

4. Given angle of intersection =80°; degree of curve =3° 20'; 
point of intersection at station 2048+30. Where are the B C and 
EC? 

Plot the curve and tangents on a scale of 400 feet to one inch, 
showing chainage at B C, E C and length of curve. 

What angle would you turn off the tangent at the B C to fix 
the first even station beyond the B C on the curve ? 

-~- Given the perpendicular distance between two parallel tan-
gents. = 12 and the distance between two tangent points = 200, 
determine radius of reversing curves connecting- them. 
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SUBJECT No. 8. 

PRACTICAL ASTRONOMY. 

1. Define Azimuth circle, Polar distance, Hour angle and Co
declination. 

2. Describe the process for taking, with a transit, at night, obser
vation for altitude, of a star at its meridian passage, and define 
corrections necessary for calculation of latitude of place of obser
vation. 

3. Convert 1d. 11h. 40m. A. M. August, and October 9d. rnh. 
1m. P.M. Civil Tin;ie into Astronomical Time. 

4. When in latitude 48° 51' N. the sun's declination is 18° 30' 
N., and its altitude 52° 35s., what is its azimuth from the north ? 

5. Find hour of observation in mean time at which the altitude
of Pr~cyon was 28° 10' 13" when east of the meridian in latitude 
7° 45' N., its declin3:.tion being 5° 41' 52" S., its right ascension 
7° 29' 30" and that of the mean sun at meari noon I 1 ° 4' 40". 

6. The sun's right ascension and declination on the 8th Sep
tember, 1854, I I hrs. 6 min. 30.79 sec. and 5° 43' 52" 4 N., what 
will be its longitude and the obliquity of the ecliptic ? 

SUBJECT N 0. 9. 

SURVEY ACT. 

1. Who may act as a Land Surveyor in Ontario ? 
2. When may 'Municipal Councils have boundaries of lots ascer-

tained and marked ? · 
3. What is meant by a " Governing Line ?" 
4. What is a " proof-line ?" and when should it be used ? 
5. What 'is understood by the "front" of a concession ? and 

what_ is a " single front " concession ? 
6. What is meant by " do1t.tble front " concessions ? When was

the system introduced ? and how are lines to be run in these con
cessions ? 

7. Describe the sectional system of survey. when was it intro
duced ? and how are lines to be run therein ? 

8. How are lines to be run in Muskoka and Parry Sound Dis-
tricts and country adjacent thereto ? 

9. When post _between lots i~ lost, how do you establish point ? 
IO. How are Imes to be run m those townships where side lines-

of lots were run in original survey ? "" 
I I. Oral examination. 
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GROUP No. IO. 

(A) THE MINES ACT. 

I. \Vhat may the dimensions of a mining location be, in: (a) un
mrveyed territory; (b) surveyed townships. Give all the cases 
which may occur. 

2. Distinguish between a mining location and mining claim. 
Explain how to seCJUre a mining location and mining claim. 

3. Make a plan on a scale of 10 chains to an inch of a mining 
location lying on the south-easterly shore of a lake, shore line bears 
north 7° 30' east, magnetic wliere the magnetic variatibn is 8° to 
the west. 

(B) THE REGISTRY ACT. 

I. Give form of surveyor's certificate to a plan of sub-division 
for registration purposes. 

2. Where land is surveyed and sub-divided for the purpose of 
being sold in lots by reference to a plan, when must the plan be 
registered, who shall sign it, what scale must it be drawn to, and 
what information must the plan contain ? 

(c) THE DITCHES AND WATERCOURSES ACT. 

r. "Ai, is the owner of Lot 1, Concession 2, in the Township 
of " Z." He is desirous of draining his land, and it is found neces
sary to continue the ditch through the following lands: Lots 2, 3, 
4, 5, and 6, in Concession 2, owned by B, C, D, E, and F, respect
ively, across the road allowa_nce between ConcessioJ:!s_ 2 and 1, in 
said township and through lots 6 and 7 in Concession I, owned 
by G and H, respectively, to a natural outlef. 

Explain, step by step, the procedure " A " will require to take 
in order to have an award made b~ the engineer. Cost of 
ditch, $980. 

(n) THE DRAINAGE ACT. 

J. Explain the following- expressions and words: Initiating 
Municipality, Maintenance, Sufficient Outlet, Ov.·ner. 

2. What persons are qualified under this Act to petition for the 
construction of drainage work. What number is required to begin 
proceedings. Give all the cases. 
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3. What do you understand by the terms: Benefit, Injuring 
Liability, Outlet Liability. How is the assessment for the last two 
determined. 

4. What is the first duty of an engineer appointed under this 
Act? 

5. Prepare a report, sketch plan and _assessmen~ for the pro
posed improvement of Lots I, 2, 3, 4, 5, m Concessions Numbers 
1 and 2, Township of " A," by the deepening, etc., of Bear Creek, 
in which all classes of assessment occur. 

SUBJECT No. I I. 

LEVELLING. 

r. Define the following terms with sketch, if possible: 

Apparent Level, True Level, Datum Line, Bench Mark, Height 
of Instnument, Back Sight, Fore Sight, Intermediates, Five Per 
Cent. Grade, One Hundred Per Cent. Grade, I in 16 Grade, Turn
ing Point, Refraction. 

2. State with diagram (a) how to adjust a level, (b) how a level
ling staff is constructed, ( c) how a field book is prepared and levels 
reduced when back sights, fore sights, intermediate sights, and 
turning point sights are taken. 

3. Prove that the difference between· true and apparent level 
is equal to the square of the distance between the points. 

4. If you are preparing a profile for a case in court, would you 
have the horizontal and vertical scales the same or different, and 
if different what should the ratio of the one to the other be and 
why? 

5. What is the difference between true and apparent level at 
the distance of 3,100 feet ? 

?· Required the difference between true and apparent level, for 
a distance of 140 chains. 

7- J:Iow would yO!U eliminate error in adjustment of level and 
c_orrechons fo~ refraction an~ curvature of the earth in running a 
lme of levels m the field, without calculations ? Give reason for 
same. 
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SUBJECT No. 12. 

PRINCIPLES OF EVIDENCE. 

I. What do you understand by the word "Evidence"? 
2. What is the " best evidence ''? " primary evidence "? " sec

ondary evidence "? Explain under what conditions the latter is 
admissible. 

3. Assuming you have good grounds to expect material evi
dence may be had from certain documents in the hands of the (a) 
adverse party, (b) a stranger. What steps would you take and by 
what means would you insure an examination of them ? 

4. What is hearsay evidence and when, if ever, is it allowable ? 
5. What is an affidavit ? Give its essential parts, ill1t1strating 

your reply by an affidavit to a post. 

SUBJECT No. 14. 

GEOLOGY AND MINERALOGY. 

I. Name the thirteen characteristic elements most important 
m rocks. 

2. Name the three classes of minerals which are the principal 
constituents of rocks, and give two or more examples of each. 

3. Name the two classes into which rocks may be conveniently 
<livided and give three examples of each. 

4. Distinguish between Calcite, Dolomite, and Hydraulic Lime
stone. 

5. Define Tavertine and manner of formation. 
6. Define Stratification, Layer, Stratum, Formation, Seam, 

Joint, Fa1Ult Folds, Dislocations, Dip, Strike, Anticlinal, Syn
clinal, Conformable, Fossils, Dike. 

7. Name the six ages into which the formation of the earth'_s 
crust is divided. 

8. Name in order, aq9ut eighteen, of the formations in 
Ontario. 

9. Give a short account _of the followin~ formati?n_s: Huronia~1, 
Trenton, Utica, Hudson River, and Cormferous, givmg economic 
products and fossils, etc., etc. . . . . 

rn. What is Gypsum ? Where 1s 1t found m Ontario ? Explain 
its origin and some of its uses. 
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I I. Describe the Glacial Period, as to its Source, Geological 
Distribution, Materials, and Course of Travel. · 

12. Give a short Geological description of the surface of On
tario, north of Lakes Huron and Superior. 

13. Name the valuable minerals and metals found in the part 
of · Ontario mentioned in question 12. 

14. Give a list of the principal economic minerals and metals 
mined in Ontario. 

SUBJECT N 0. I 5. 

BOTANY AND THE FOREST FLORA OF CANADA. 

I. Describe the functions of leaves. How are they classified ? 
Draw and describe any Canadian leaf you know. 

2. What elementary substances should the soil contain for the 
nourishment of plants? 

3. What · is the difference between underground stems and 
roots ? 

4. Name six trees of Ontario. State their varieties and 
economic uses. Number them in order of value. 
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Gib_son. Pet~r Sil~s, \i\Tillowdale ............. 19th July, 1858 
( .E. M.S. (Mich. Umv.) D.L.S., Mem. Can. Soc. C.E., Engineer Tp. of York. 

Gibson, \i\Tilbert Silas, Willowdale ........... 21st Feb., 1898 
Gillon, Douglas John, Fort Frances .......... 9th Nov., 1895 

Gran. R. I.E. Coll. 

Graydon, Aquila Ormsby, London ........... 8th J ulv, 1880 
. City Engineer. • 
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Griffin, Albert Dyke, Woodstock, 
P.O. Box 612 ........................ nth Nov., 1890 

Hanning, Clement George, Preston, 
Lock Box 130 ........................ 19th July, 1858 

D,L.S., C.E, (Trin. Coll., Dublin), ' 

Hart, Milner, Toronto, 103 Bay st ........... nth July, 1863 
·D.L.S. 

Harvey, Thomas Alexander, Steelton, Penn ... 13th Nov., 1893 
C.E. (R.P.I., Troy, N.Y.) 

Heaman, John Andrew, London, 
Albion Building ...................... 16th No:v., 1896 

Henry, Frederick, London, Albion Building .. 7th April, 1887 

*Hermon, Royal Wilkinson, Rednersville .... 13th July, 1857 
D.L.S. 

Hobson, Joseph, 'Montreal, G. T. Ry. Office .. 3rd Oct., 1855 
D.L.S., Chief Eng. Grand Trunk Railway System. 1 

Hopkins, Marshall Willard, Rat Portage .... 13th Nov., 1893 
B.A.Sc. (McGill), Assoc. Mem. Can. Soc. C.E., Chief Engineer I.R.R. Co. . 

Hutcheon, James, Guelph .................. 10th Nov., 1891 
Grad. S.P.S., City Engineer. 

Irwin, James Moore, Rat Portage........... 13th Jan_., 1863 
D.L.S. 

James, Darrell Denman, Toronto, 
77 Victoria St ........................................ 3rd Nov., 1891 

B.A., B.A.Sc. (Toronto University). · 

James, Silas, Toronto, 77 Victoria st. ....... 19th July, 1858 
D.L.S. 

Jones, Charles Albert, Petrol ea ............. 8th April, 1881 
D.L_.S. 

Jones, John Henry, Sarnia, Box 194 ................ 10th Oct., 1863 
D.L.S. 

Jones, Thomas Henry, Brantford ... _. ....... 10th Oct., 1878 
City Engineer, B.A.Sc. (McG1ll). D.L.S., . 

*Keefer, Thomas Coltrin, Ottawa .......... 14th Aug., 1840 
D.L.S., C.E. 

Kennedy, James Henry, Penticto'n, B.C .......... 7th April, 1887 
C.E. (Toronto University J, Mem. Can. Soc. C.E., Engineer of V.V. & E. Ry. 

Kippax, Hargreaves, Huron, South Dakota ... 7th July, I8i7 
C.E. (Toronto University), Assistant to Surveyor-General. 

*Kirk, Joseph, Stratford P.O., Box 373 ...... 16th Feb., 1843 
D.L.S. 

Kirkpatrick, George Brownly, Toronto, 
Dept. of Crown Lands ................ 13th April, 1863 

D.L.S., Director of Surveys. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Laird, James Stewart, Essex ................ 6th April, 1867 
D.L.S. 

Laird, Robert, Rat Portage ................ I 1th Nov., 1887 
Grad. S.P.S. 

Lewis, John Bower, Ottawa, Brunswick 
House ................................ 4th Oct., 1883 

D.L.S., P.L.S. (Quebec), C.E. 

Lougheed, Aaron, Port Arthur, ............ 12th Nov., 1888 
D.L.S. 

*Low, Nathaniel Edward, Wiarton .......... I Ith July, 1856 
D.L.S. 

Lumsden, Hugh David, Toronto, 
63 Homewood ave ...................... 4th Jan., 1866 

C.E., D.L.S., M I.C.E., Mero. Can. Soc. C.E. 

Macdougall, Allan Hay, Port Arthur ....... I 1th April,1859 
D.L.S., Town Engineer. 

Mackay, James John, Woodstock .................. 25th Feb., 1899 

MacKenzie, William, Sarnia ............... I 1th April, 1896 
Grall. R.M.C. (Kingston). 

MacKenzie, William Lyon, Cranbrook, B.C ...... 7th April, 1887 
C.E. 

MacPherson, Duncan, Montreal, P.Q ................ gtb Jan., 1884 
Grad. R.M.C., M.I.C.E., Mem. Can, Soc. C.E., Div. Eng, Ea.stern Div. C.P. Ry. 

McAree, John, Rat Portage ................ 6th April, 1867 
Dominion Topographical Surveyor, B.A.Sc., (Toronto University). 

*McCallum, James, Fort Frances .......... 30th Mar., 1849 
. n~& 

McCubbin, George Albert, St. Thomas, 
Box 423 ......................... · ..... 9th Nov., 1895 

Asst. City Engineer. 

McCulloch, Andrew Lake, Nelson, B.C .......... 10th Nov., 1888 
Grad. S.P.S., Assoc. Mem. Can. Soc. C.E. 

McDonell, Augustine, Chatham, 
4 & 5 Ebert's Block ................... 11th July, 1863 

D.L.S. 

McDowall, Robert, Owen Sound ........... 11th Nov., 1890 
I Town Engineer, Grad. S.P.S. 

McEvoy, Henry Robinson, St. Marys ....... 10th July, 1875 
D.L.S. 

McFadden, Moses, N eepawa, 'Man ......... 13th April, 1858 
D.L.S., P.L.S. (Man.) 

McFarlen, George Walter, Toronto, 
Court House .......................... 11th Nov.,1889 

Grad. S.P.S. 
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McGeorge, William Graham, Chatham, 
Box 225 ..........•.................... 8th Jan., 1866 

D.L .. S. 

McGrandle, Hugh, Huntsville ............... 5th Jan., 1883 
· D.L.S. 

McKay, Owen, Windsor, P.O. Box 167 ..... 7th Jan., 1887 
Grad. S.P.S., Chief Eng. D. & L. E. Ry. 

McKenna, John Joseph, Dublin .............. 9th July, 1860 
D.L.S .. 

McLatchie, John, Nelson, B.C. .............. 9th Jan., 1864 
D.L.S., P.L.S. (Que., Man. and B.C.). 

McLean, James Keachie, Elora ............. 8th April, 1876 
D.L.S. 

McLean, William Arthur, Toronto, 
Parliament Buildings ................. 21st Feb., 1898 

Secretary of Roads. 

McLennan, 'Murdoch John, Williamstown ... 13th Nov., 1893 
B.A.Sc. (McGill), D.L.S. 

McLennan, Roderick, Toronto, 
II5 Avenue Rd ....................... 20th June, 1846 

D.L.S. · 

McNab, John Duncan, Owen Sound ......... 9th Oct., 1879 
McNaughton, Finlay Donald, Cornwall ......... 25th Feb., 1899 

McPherson, Archibald John, Brockville ......... rnth April, 1897 
B.A.Sc. (Toronto'). 

McP_herson, Charles Wilfrid, Toronto ............ 2Ist Feb., 1899 

McPhillips, George, Winnipeg .......•........ 9th July, 1885 
D.L.S., P.L.S. (Man.) 

Manigault, William Mazyck, Strathroy, 
P.O. Box 300 ......................... 8th July, 1876 

D.L.S. 
\ 

Marshall, James, Holyrood ................. 6th Oct., 1866 
D.L.S. 

Meadows, William Walter, St. Thomas ...... 21st Feb., 1898 
Grad. S.P.S. 

Miles, Charles Falconer, Rat Portage, 
Hilliard House ........................ 13th Jan., 1862 

D.L.S. 

'Mi11er, Frederick Fraser, Napanee ........... 8th Jan., 1885 
Moore, John MacKenzie, London, 

Albion Building ........................ 9th Oct., 1879 
Moore, John Harrison, Smith's Falls ....... nth Nov., 1889 

Grad. S.P.S. 
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Morris, Alfred Edmund, Perth ............. 10th April, 1879 

Morris, James Lewis, Pembroke.: .......... 7th July, 1886 
D.L.S., C.E. (Toronto University). 

Mountain, George Alphonse, Ottawa ......... 9th Jan., 1884 
Mem. Can. Soc. C.E., D.L.S., P.L.S. (Que.) Chief Eng. Can. Atlantic and O.A. & B. Rys. 

Murdock, William, Toronto, 37 Bloor St. E ...... 10th Jan., 1860 
O.L.S., C.E. 

Murphy, Charles Joseph, Toronto, 157 Bay st .. 6th Oct., 1886 

New~nan, John James, Windsor ............. 21st Feb., 1898 

Newman, William, vVindsor, 
57 Sandwich st. w .................... 12th Nov., 1892 

Grad. S.P.S. 

Niven, Alexander, Haliburton ............... 8th July, 1859 
D.L.S. 

Ogilvie, William, Dawson City, Yukon Dist.. 12th July, 1869 
D.L.S., Commissioner for Yukon District. 

O'Hara, Walter Francis, Chatham ......... 14th April, 1892 
D.L.S. 

Paterson, James Allison, Hamilton, 
53 Erie Ave ........................................... 5th April, 1878 

C.E., Mem. Can. Soc. C.E. 

-Patten, Thaddeus James, Little Current. ...... 5th Jan., 1883 

Peterson, Peter Alexander, Montreal, P.Q ... 16th July, 1863 
D L s., C.E., Mem. Can .. Soc. C.E., Chief Engineer Can. Pac. Ry. 

Pinhey, Charles Herbert, Ottawa, 
630 Wellington ave .................. 12th Nov.,·r888 

D.L.::,., Gracl. s.P.S., Assoc. Mem. Can. :-;oc. C.E. -

Proudfoot, Hume Blake, Sawhi11 ..................... 6th Jan., 1882 
D.L.S., C.E. (Toronto University). · · 

Rainboth, Edward Joseph, Ottawa .......... nth Nov., 1887 
D.L.S. 

I 

Rainboth, George Charles, Aylmer, Que .... nth July, r868 
D.L.S., P.L.S. (Que.) 

Reinhardt, Carl, Montreal, 340 Mountain St. ... 25th Feb., 1899 
B.A.Sc. (McGill.) 

Ritchie, Nelson Thomas, Dryden ............ 9th Nov., 1888 

Roberts, Vaughan Maurice, St. Catharines ... 5th April, 188i 

Robertson, James, Glencoe ................ 11th J ulv, 1885 
Grad. S.P.S. • 

Robinson, Franklin Joseph, Barrie .......... 21st Feb., 1898 
Grad. S. P. S. 

Roger, John, Mitchell ..................... 10th Nov., 1888 
Grad. S.P.S, 
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*Rombough, William R., Toronto, 
61 Walton St ........................................ 14th Nov., 1848 

D.L.S. 

Rorke, Louis Valentine, Sudbury .......... 14th April, 1890 
D.L.S. 

Ross, George, Welland ..................... 10th July, 1879 
B.A.Sc. (McGlll), D.L.S. 

*Ruhidge, Tom S., Cornwall ............... 9th Feb., 1849 
D.L.S., Asst. Eng. Dept. Rys. and Canals. · 

Russell, Alexander Lord, Port Arthur ...... 16th April, 1873 
D.L.S. 

Sankey, Villiers, Toronto, City Hall ......... nth Jan., 1878 
Grall. R.I.E. Coll., D.L.S., City Surveyor. 

Saunders, Bryce Johnston, Fort William ...... 7th Jan., 1885 
B.A.Sc. (McGill), D.L.S. 

Scane, Thomas, Ridgetown ................. 7th Jan., 1865 
D.L.S. 

*Schofield, 'Milton C., Guelph .............. 28th Sept., 1843 
D.L.S. 

Schwitzer, John Edward, Rat Portage ....... 16th Nov., 1896 
B.A.Sc. (McGill.) 

Seager, Edmund, Rat Portage ............... 8th July, 1861 
D.L.S. 

Selby, Henry Walter, Dinorwic, C. P. Ry ...... 8th Jan., 1876 
D.L.S. 

Sewell, Henry DeQuincy, Rat Portage ...... 9th July, 1885 
D.L.S., A.M.I.C.E. 

Silvester, George Ernest, Sudbury .......... 12th Nov., 1892 
Grad. S.P.S. 

Sing, Josiah Gershom, Meaford, P.O. Box 3 ....... gth Jan., 1879 
D.L.S. 

Smith, Angus, Ridgetown ................. 14th April, 1896 
Grad. S. P. S. 

Smith, George, Woodville, Box 77 . ........ 7th April, 1881 
Engineer for Co. Victoria and four Townships. 

Smith, Henry, Toronto, Crown Lands Dept. .. 8th Nov., 1861 
Supt. Colonization Roads, D.L.S., Mem. Can. Soc. C.E. 

Speight, Thomas Bailey, Toronto, 
Yonge St. Arcade ...................... 6th Jan., 1882 

D.L.S. 

Squire, Richard Herbert, Brantford, 
30 Arthur st ......................... 14th April, 1896 

B.A, so. (Toronto University.) 

Steele, Edwar<i Charles, Port Arthur ......... gth A•,?ril, 1889 
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Stewart, Elihu, Co!Hngwood ................ 8th April, 1872 
D.L.S. 

' 
*Stewart, George Alexander, Calgary, Alta .... 8th July, 1852 

,D.L.S. 

Stewart, John, Montreal. .................. nth Nov., 1887 
D.L.S. 

Stewart, Walter Edgar, Aylmer ............ 12th April, 1892 

*Strange, Henry, Rockwood ................ 30th Nov., 1838 
.. D.L.S., C.E 

Tiernan, Joseph Martin, Tilbury Centre ....... 7th Jan., 1886 

Traynor, Isaac, Dundalk .................. 16th April, 1873 
D.L.S. 

Turnbull, Thomas, Winnipeg, Man., 
C. P.R. Office ...•..................... 6th July, 1878 

D.L.S., C.E. (Toronto University). 

Tyrrell, James Williams, Hamilton, 
42 James st. n ......................... 8th April, 1885 

Co. Eng. for Wentworth, C.E. (Toronto University), D.L.S. 

*Unwin, Charles, Toronto, 126 Seaton st .... 12th April, 1852 
D.L.S. 

Ure, Frederick John, Woodstock ........... 7th April, 1887 
C.E. 

Van Buskirk, William Fraser, Stratford •...... 7th April, 1888 
Grad. R. M. Coll, 

Van Nostrand, Arthur J ., Toronto, 
Yonge St. Arcade ..................... 30th Oct., 1882 

D.L.S. 

Wadsworth, Vernon Bayley, Toronto, 
103 Bay st. ........................... 9th April, 1864 

D.L.S. • 

VI/ agner, William, Ossowo, Man ........... 13th April, 1858 
D.L.S. 

\Valker, Alfred Paverley, Toronto, Room 508, 
Union Station, C. P. Ry., Eng. Office ..... 6tk Jan., 1882 

D.L.S., Mem. Can. Soo. C.E. 

Wallace, Charles Hugh, 
36 Dame St., Dublin, Ireland .............. 9th Nov., 1889 

D.T.S., C.E. (Trin_. Coll., Dublin), 

Wallace, James Nevin, Hamilton, 
r rg Hunter St. N .................................. 21st Feb., 1898 

B.A., B.E. (Trin. College, Dublin). 

Ward, Arc'h:eson Thomas, Toronto, 
Yonge St. Arcade .......... : ......... 10th April, 1897 

Warren, James, \i\T alkerton, Box I 90 .•....... 7th Oct., 186-4 
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Watson, John McCormack, Orillia, 
P.Q. Box 224 ........................ 13th April, 1892 

*W eatherald, Thomas, Goderich, 
P.O. Box 273 ......................... 12th Jan., 1856 

D.L.S., C.E. 

West, Robert Francis, Orangeville .......... 7th April, 1881 

Wheelock, Charles Richard, Orangeville ...... 7th Jan., 188"6 · 
Treasurer County of Dufferln. 

\Vhitson, James Francis, Toronto, 
Crown Lands Dept ...................... 9th Jan., 1886 

Wicksteed, Henry King, Cobourg ............ 7th Jan., 1886 
D.L.S., C.E. 

Wiggins, Thomas Henry, Cornwall ......... 10th Nov., 1891 
. Grad. S.P.S., D.L.S., Town Engineer. 

Wikle, John Absalom, Sault Ste. Marie .....• 9th April, 1889 

Wilkie, Edward Thomson, Carleton Place ... 11th April, 1891 
D.L.S. 

I 

Williams, David, Kingston, 220 Queen St ............ 9 April, 1864 
D.L.S. 

*Winter, Henry, Thornyhurst. .............. 11th July, 1853 
O.L.S., C.E. 

*Wood, Henry 0., Billings' Bridge ......... 10th Oct., 1855 
D.L.S. 

*Yarnold, \i\Tilliam Edward, Port Perry, 
P.O. Box 44 .......................... 7th April, 1854 

D.L.S. 
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REGISTERED AND WITHDRAWN. 

The names of those who have become "Associates" under By-law No. 39 are 
marked•. 

-
NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Anderson, John Drummond, Trail, B.C ........... 13th April, 1892 

Apsey, John Fletcher, Cumberland, 
Queen City Hotel, Md .................. 6th Jan., 1886 

Grad. S.P.S. 

Aylsworth, Charles Fraser, sr., Madoc ............ 2nd April, 1861 
D.L.S. 

Blake, Frank Lever, Toronto, 
Meteorological Office ................ 13th April, 1875 

D.L.S. 

Bell, Andrew, Almonte .................................... 6th Oct., 1866 
D.L.S. 

,:,Bolton, Jesse Nunn, 264 Major St., Toronto ..... 6th April, r867 
D.L.S. 

Booth, Charles Edward Stewart, 
Westmount, P.Q .................................... 6th April, 1882 

Bowman, Arthur Meyer, 'Mahan, 
Beaver Co., Pa ....................... nth Nov., 1887 

Grad. S.P.S., Staff of U.S. Engineers. 

Bowman, Franklin Meyer, Bellevue, 
Allegheny Co., Pa .................... nth April, 1892 

Grad. S.P.S., Engineer Structural Iron Works. 

Brady, James, Victoria, B.C., Box 815 ...... 15th July, 1862 
M.E. 

Burnet, Hugh, Victoria, B.C. ............... 5th April, 1·887 
P.L.S. (B.C.). 

Cambie, Henry John, Vancouver, B.C ....... 8th July, 1861 
P.L.S. (B.C.}. 

Coleman, Richard 'Herbert, Toronto, Canada 
Co. Offices, Imperial Bank Chambers .... 6th Oct., 1877 

Drewry, William Stewart, Ottawa, 
Dept. of the Interior .............................. 5th April, 1883 

D.L.S. 

Edwards., George, Thurso, Que ............... 6th Jan., 1866-
D.L.s. 
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*Ellis, Henry Disney, Kuching, Sarawak, 
Borneo ............................... 7th April, 1877 

D.L.S., Commr. of Pub. Works and Surveys. 

Galbraith, J ohin, Toronto, 
School of Prac. Science ............... 13th April, 1875 

M.A., D.L.S., Prof. Engineering, S.P.S. 

Gibson, George, St. Catharines ............ 10th April, 1860 
D.L.S. 

*Gi,lmore, Robert, Toronto, 294 Huron st .... nth April, 1856 
D.L.S., C.E 

Green, Thomas Daniel, Ottawa, 
D~pt. of Indian Affairs .................. 7th Jan., 188 5 

D.L.S. 

*Harris, John Walter, Winnipeg, 
Assm't Com. Dept. .................... 6th Oct., 1866 

P;L.S. (Man.), D.L.S. 

Henderson, Eder Eli, Henderson P.O., 
Maine ............................... 7th April, 1887 

Grad. S.P.S. 

Hermon, Ernest Bolton, Vancouver, B.C ..... 7th Oct., 1885 
P.L.S. (B.C.), D.L.S. 

Innes, William Livingstone, Simcoe, .............. 14th April, 1892 
C.E. (Toronto Univ.) 

Jephson, Richard Jermy. Calgary. Alta ...... 7th April, 1877 
P.L.S. (B.C.), D.L.S. . 

Johnson, Sydney Munnings, Greenwood, B.C .. 9th Nov., 1895 
Johnston, Robert Thornton, 

944 Amsterdam ave., New York, N.Y ......... 9th April, 1899 

Kains, Tom, Victoria, B.C. ................ nth July, 1873 
D.L.S., P.L.S. (B.C.). 

*Klotz, Otto Julius, Ottawa, 437 Albert st.. .... 6th Jan., 1876 
C.E. (Mich. Univ.), Dominion Topographical Surveyor. 

Lane, Andrew, Sparrow's Point, Md ......... 4th April, 1895 
Grad. S.P.S., Draftsman Maryland Steel Co. 

Lendrum, Robert Watt, 
South Edmonton, Alta .................. 8th Jan., 1874 

D.L.S. 

Livingstone, Thomas Chisholm, 
Winnipeg, Man ........................ 10th Jan., 1859 

D.L.S. 

MacLeod, Henry. Augustus F., Ottawa, 
340 Cooper st ......................... nth Oct., 1856 

C.E., D.L.S. 
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*McMullen, William Ernest,, St. John, N.B .. nth Nov., 1892 
Asst. Eng. C. P. Ry. 

Magrath,Charles Alexander, Lethbridge, Alta .. 1st Nov., 1881 
B.A.Sc. (McGlll), D.L.S., P.L.S. (B.C.). 

·Moore, Thos. Alexander, London South .... 12th Nov., 1892 

Munro, John Vicar, New York, N.Y., 
359 West 31st st. ..................... 9th April, 1895 

Pearce, William, Calgary, Alta ............. 12th Oct., 1872 
D.L.S., P.L.S, (B.C.). 

Ponton, Archibald William, Ottawa, 
Dept. of Interior ...................... 9th April, 1880 

D.L.S. 

Pope, Robert Tyndall,---- Ireland ..... 13th April, 1875 
C.E., D.L.S. 

Purvis, Frank, Mesa City, Arizona .................. 7th April, 1875 

Reid, James Hales, Bowmanville, Box 35 ..... 6th Oct., 1860 
. C.E., F.G.S. 

Reid; John Lestock, Prince Albert, Sask ..... 8th April, 1870 
D.L.S. 

Reiffenstein, James Henry, Ottawa, 
Dept. of the Interfor ••••••.••••....... 16th April, 1873. 

D.L.S. 

Reilly, William Robinson, London, 
361 Simcoe st ........................ 7th April, 1881 

D.L.S., P.L.S. (Man.) 

Rogers, Richard Birdsall, Peterborough ...... 9th Jan., 1879 
B.A.Sc. (McGill), D.L.S. 

Ross, Joseph Edmund, N ~w Westminster, 
B.C ................................. 11th Nov., 1890 

P.L.S. (B.C.). 

Sanderson, Daniel Leavens, Coral, Mich ..... 4th Oct., 1882 
Shaw, Charles lEneas, Greenwood, B.C •...... 6th Oct., 1877 

P.L.S. (B.C.). 

Sherman, Ruyter Stinson, Vancouver, B.C .. 12th April, 1890 
P.L.S. (B.C.), 

Simpson, George Albert, Winnipeg Man ...... 7th Oct., 1864 
C.E., D.L.S.,. l\LP. 

Spry, William, Toronto .................... 19th July, 1858 
C.E., D.L.S, 

*Stewart, Louis Beaufort, Toronto, 
School of Prac. Science ............... 6th April 188z 

Dominion Topographical Surveyor, Leet. in Surveying. ' 

Strathern, John, Vancouver, B.C. ........... 5th Oct., 1876 
P.L.S. (B.C.), D.L.S. 
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,:~Taylor, William Verner, Anaconda, B.C ......... 7th Nov., 1896 
Grad. S.P.S 

Tracey, Thomas Henry, Vancouver, B.C ..... 8th April, 1870 
P.L.S. (B.C.), C.E., D.L.S. 

Vicars, John _Richard Odlum, Kamloops, B.C .. 5th Jan., 1887 
D.L.S., P.L.S. (B.C.). 

Weekes, Abel Seneca, W estaskiwin, Alta .... 12th April, 1890 
' D.L.S._ 

Wheeler, Arthur Oliver, New Westminster, 
B.C ................................... 8th July, 1881 

P.L.S. (B.C,), D.L.S. 
\ 

Willson, Alfred, Toronto, Can. Co. Offices, 
Imperial Bank Chambers ................ 6th Oct., 1866 

D.L.S., Commissioner Canada Company. 

Wilkins, Frederick William, Ottawa, 
Dept. of the Interior .................... 6th Jan., 1877 

Dominion Topographical Surveyor. 

SUMMARY. 

Active members subject to dues. . . . . . . . . . . . . . . . . . . . 202 

Active members exempted from dues ......... ; . . . . . . 20 

Withdrawn from practice (including 8 Associates) . . . . . . 6I 
Dead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

Total number enrolled since incorporation. . . . . . . . . 305, 



Dtctastd mtmbtrs. 
DATE OF P.L.S. 

NAME. LATE RESIDENCE. 
CERTIFICATE. 

Bolger, Francis.. . . . . . . . . . . . . . . . Lindsay . . . . . . . . . . . . . 10th October, 1863 .. . 
Bowman, Leander Meyer ..... , . . Toronto . . . . . . . . . . . . . 14th April, 1892 ..... . 
Burke, William Robert ...... · ·.. Ingersoll..... . . . . . . . . 5th April, 1878 .... , 
Caddy, Er:lward C....... . . . . . . . Cobourg . . . . . . . . . . . . 18th December, 1846. 
Coad, Richard.................. Glencoe............. 8th October, 1879 .... . 
Creswicke, Henry............... Barrie............... 8th July, 1864 ....... . 
Cromwell, Joseph M. 0.......... Perth . . . . . . . . . . . . . . . 1st October, 1846 ... . 
Deane, Michael. . . . . . . . . . . . . . . . . Windsor. . . . . . . . . . . . . 26th May, 1848 ..... . 
DeGurse, Joseph ................ Windsor . . . . . . . .. .. 5th April, 1883 ...... . 
Foster, Frederick Lucas......... Toronto..... . . . . . . . . 9th April, 1863 ...... . 
Fowlie, Albert.................. Orillia . . . . . . . . . . . . . . 13th January, l863 .. . 
Gibbs, Thomas Fraser . . . . . . . . . . Adolphustown . . . . . . . 31st May, 1841 ...... . 
Gilliland, Thomas Brown ........ Eugenia............. uth July, 1868 ...... . 
Haskins, William . . . . . . . . . . . . . . . Hamilton.. . . . . . . . . . . 5th July, 1855 ....... . 
Hewson, Tht>mas Ringwood...... Hamilton . . . . . . . . . . . 6th July, 1877 ....... . 
Howitt, Alfred ................... Gourock . . . . . . . . . . . . 12th January, 1856 .. . 
Lynch-Staunton, Francis H...... Hamilton . . . . . . . . . . . 11th October, 1856 .. . 
MacMillan, James Alexander .... Calgary ............ 6th January, 1877 .... . 
MacNab, John Chisholm . . . . . . . . Hamilton . . . . . . . . . . . 8th January, 1880 ... . 
~lcJolm, Sherman Morgan...... Blenheim............ 11th October 1858 .. . 
Ogilvie, John Henry............. Rat Portage......... 8th April, 1876 ...... . 
Pedder, James Robert........... Doon . . . . . . . . . . . . . . . 10th November, 1891. 
Robinson, William.............. London ............ --May, 1846 ..... . 
Thomson, Augustus Clifford . . . . . Chicago . . . . . . . . . . . . 14th January 1861 ... . 
Walsh, Thomas William ........ Simcoe .............. 25th April, 1842 ..... . 
Wheelock, Charles John ..••••... Orangeville ......... -- ---, 1:856 ... . 

DATE OF O.L.S. 
REGISTRATION. 

DIED. 

1892 . . . . . . . . . . . . . . . . 3rd November, 1895. 
1892 ................. 20th September, 1895. 
1892 . . . . . . . . . . .. . . . . 10th June, 1897. 
1892............. . . .. 26th September, 1897. 
1892... .. . . . . . . . . . . . . 17th May, 1897. 
189~................. 22nd January, 1898. 
1892 . . . . . . . . . . . . . . . . 19th October, 1897. 
19th December, 1892. 3rd April, 1897. 
1892 . . . . . . . . . . . . . . . . 22nd March, 1898. 
1892 ............... '. 27th July, 1899, 
1892......... . . . . . . . . --April, 1898. 
1892 . . . . . . .. . . .. . . . . 17th April, 1893. 
25th January, 1896.... 14th December, 1898 
1892 .......... , ..... 5th July, 1896. 
1892 ............. , .. · 21st October, 1898. 
1892 . . . . . . . . . . . . . . . . 6th May, 1896. 
1892......... . . . . .. .. 11th June, 1899. 
24th December, 1894 . -- ---, 1898. 
1892.... . .. . . . . .. . . . . 16th October, 1897. 
1892................. 13th January, 1899. 
24th April, 1894...... 21st September, 1898 
23rd December, 1892. 17th January, 1897. 
1892 . . . . . . . . . . . . . . . . nth October, 1894_. 
1892 .........•....... -- December, 1896. 
18.92 . . . . . . . . . . . . . . . . 14th Ma1·ch, 1895. 
1:892 . . . . . . . . . . . . . . . . 4th July, z897. 
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OBITUARY. 

FREDERICK LUCAS FOSTER. 

Our Vice-President Frederick Lucas Foster, whose decease we re
cord with deep regret, was the son of Mr. Colley Foster, Barrister, and 

grandson of Colonel Foster, sometime Commander of Her Majesty's 

forces in Upper Canada. He was born in Toronto, on February 

21st, 1842. After receiving his early education at Upper Canada 

College, he was for some time attached to the Military School in 

Toronto, and was a member of the Trinity College Rifle Corps. 

Having decided to embrace the profession of Land Surveyor, he was 

apprenticed to Mr. Charles Unwin, his cousin, on October rrth, 

1858, and during his apprenticeship he was frequently occupied on 

government work with his eminent master. After completing his 

course with Mr. Unwin, and passing the requisite examination, he 

was sworn in as a Provincial Land Surveyor on April 9th, 1863. He 
commenced liis professional career at Windsor, Ontario, in 1865. A 

good deal of Township work was entrusted to h~m, and the Govern

ment also employed him on the survey for defining the boundary 

between Canada and the United States along the St. Clair River. 
He was a member of the Council of Ontario Land Surveyors from 

1895 to 1899. Mr. Foster was distinguished as a draughtsman, and 

made a plan of North America for the Ontario Government in 1884. 
He was admitted as a member of the Ontario Society of Artists 

in 1888, and was for several years one of their Executive Council. 

Evidence of his ability as an artist have frequently appeared in the 

Annual Reports of the Land Surveyor's Proceedings. 
In 1872 he married a daughter of Colonel D. D. Broadhead, of 

Boston, Mass., and two daughters, who survive him, were born of 

this union. His wife died in 1887. 
Mr. Foster's simplicity of character, honesty of purpose and 

dignified gentlemanly bearing, are borne witness to by all who knew 

him; and in private life his gentleness and unselfish kindliness, 

endeared him to all with whom he has associated. 

He died at Toronto, on July 27th, 1899. 
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FREDERICK LUCAS FOSTER. 
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FRANCIS HAR:OWICK LYNCH-STAUNTON. 

Francis Hardwick Lynch - StaU:nton, the second son ot 
George S. Lynch-Staunton, D.L., of Clydagh was born at his 
father's residence in Galway, Ireland, on August 15th, 1828. He 
was educated at the famous seminary of _St. Mary's, Oscott, England. 

He came to Canada in 1854, and received his commission as P.L. 
S. in October 1856. He practised as a Land Surveyor and Civil 
Engineer in the County of Bruce for ten years. He was also a 
Dominion Land Surveyor and was frequently employed in the North
West on Government work, between 1871 and 1883. He resided in 
West Flarnboro', frqrn 1865 to 1876, and in the latter year he went to 
Hamilton, where he continued to reside and practice his profession 
until his decease on June 11th, 1899. While in Hamilton, he was. 
engineer in charge of the building of the old high level bridge,and of the 
H. and D. Railway. In 1860 he was appointed Lt.-Colonel of the 
1st Battalion of the Co. of Bruce Militia. He was married to a 
daughter of the late George Corbett, of Kingston, and left nine 
children. 





BY-LAWS OF THE 

Association of Ontario Land Surveyors 
AS REVISED 1899 • 

(To take the place of all previous By-laws passed by the Association.). 

Definitions in the following By-laws as defined by Definitions 

the " Ontario Land Surveyors' Act." 
The word 11 Association '' 

" 11 Council" 
''Board'' 
"Chairman'' 
1 

• Secretary '' 

means The Association of Ontarb Land 
Surveyors. 

The Council of Management. 
'

1 The Board of Examiners. 
The Chairman of Council. 
The Secretary-Treasurer. 

PREAMBLE. 

The following By-laws are en~cted under the powers t~t~~?. 
granted by the Act respecting Land Surveyors "-Cap. 
180, R. S. 0., 1897. 

THE ASSOCIATION. 

for 

I. The Annual General Meeting of the Association Annual Meet

shall be held (as provided by the said Act) in the City of i~n.of Associa

Toronto, on the fourth Tuesday in February in each 
year, at such place as may be selected by the Council. 

2. Special meetings of the Association may be called ?Pecial Meet

by the President, or shall be called by him at the written mgs. 

request of ten or more members. 

3. Due notice of such meetings shall be given by ~otice to be 

the Secretary to each member of the Association by cir- ;~;:~y. by Sec

cular letter posted to his registered address at least IO 

days before any such meeting. 
4. Fifteen members shall form a quorum at any Constitution of 

meeting ~f the Association for the transaction of busi- quorum. 

ness. 
THE COUNCIL. 

5.- In addition to the duties assigned to the Council cDuties.1of 
• • ounc1 

by the said Act, it shall have the direction and manage -
ment of all the affairs of the Association, and shall ap
point the several Standing Committees and name the 
Chairman of each. 
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R,egnlar 6. There shall be two regular meetings of the Coun
~;i~:J.s or cil in each year, one to be held during the annual meet

ing. of the Association, and one on the third Tuesday in 
April 

Special 7. Special meetings may be called by the President 
Meetings of 
council. or Chairman. 
~otice to be 8. Due nQtice of every such meeting shall be given 
f!;;~ by Secre•-by the Secr~tary to each member of the Council. 
constitution of 9. At any meeting of the Council when business re• 
quorum. lating to the property or to the financial affairs of the 

Association is transacted, five members shall form a 
quorum; for the transaction of any other business three 

Annual Report 
of Council. 

shall form a quorum. 
IO. The Council shall make a report of the affairs 

of the Association at the Annual Meeting, which report 
shall include the report of the Secretary and also of the 
Beard of Examiners. 

~oard of Exam- I I. The Board of Examiners shall make a report. 
1ners to report h C '1 h A 1 M · f h A · · to council. to t e ounc1 at t e nnua eetmg o t e ssociatlon 

in each year. 

STANDING COMMITTEES. 

Standing 12. The Standing. Committees shall be as follows: 
Committees. E h h 11 b d f 1 h d ◄ ac s a e compose o not ess t an 5 an not more 

than 9 members. 
Committee on Land Surveying. 

" Drainage. 
" Engineering. 
" Topographical Survey. 
" Entertainment. 
" Publication. 

i~;go:m~::e°e~~ 13. Each Standing Committee appointed by the 
Council shall endeavor to advance the interests of the 

Provision for 
Meetings. 

Association in that branch allotted to it. 
Meetings of any Standing Committee shall be held 

at the call of the Chairman, three members to form a 
quorum. 

Standing Com- E h St d' C "tt h 11 h A .mitteestoreport ac an mg omm1 ee S a present to t e s-
to Association. sociation, or to the Council, an Annual Report on the 

work done by said Committee. 

Order of 
Business. 

ORDER OF BUSINESS AT MEETINGS OF ASSOCIATION. 

14. The following shall be the order of business at 
the meetings of the Association:-
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1. Reading of minutes of previous meeting. 
2. · Reading of correspondence. 
3. Reports and papers. 
4. Unfinished business. 
5. New business. 
6. Nomination of officers (if at the General Annual 

Meeting). 
7. Adjournment. 

RULES. 

I 5. All motions must be in writing, and shall con- Procedure. 

tain the names of the mover and seconder, and must be 
read from the Chair before being discussed. 
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, 16. Reports of Committees must be in writing and Report.s of 
· d b h Ch · h f Committees. signe y t e airman t ereo . 

17. No member shall speak on any subject more Rulesofspeecb. 

than once, except the introducer of the subject, whc 
shall be entitled to reply; every member, however, shall 
have the right to explain himself subject to the discre-
tion of the Chairman. 

18. When a motion has been finally put to the Di~cussion 

meeting by the Chairman, all discussion thereon shall closed. 

be closed. 
19. Any motion may be re-opened by a majority Majority vote 

f h 
may re-open 

vote o t ose present. any motion. 

20. The Chairman of the meeting shall appoint two Appo~ntment of 
. h b l . • k d fi d , Scrutmeers. scrutineers w en a a lot is ta en, as e ne m sec. 22 

hereof. 
21. Every member while speaking shall address the SApdedakershto 

• ress t e 
Chairman. Chair. 

22. All votin_g at any General or 
11
Annbuald Meetdingd ~r°.:ln!r aln~~~i 

shall be by standing vote, unless a ba ot e eman e Meetings. 

by at least two members . 
. 23. Parliamentary rules to govern in all cases not Parliamentary 

rules to govern. 
provided for in preceding sections. 

DUTIES OF OFFICERS. 

24 The President or in his absence the Vice-Pre- Presiding 
. · . ' ll . . f h A • t' officer at Associ-sident, shall preside at a meetmgs · o t e ssocia ion; ation meetings. 

in the absence of both, the meeting shall appoint a 
Chairman. 
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Presiding 25. The Chairman shall preside at all meetings 01 

~fPM!etfn~~un- the Council; in his absence the meeting shall appoint a 
presiding officer. 

DutiesofSecre- 2'6. In addition to the duties assigned to him by the 
tary-Treasurer. • A 1 S T h 11 k 

said ct, t 1e ecretary- reasurer s a eep an accurate 
record of the proceedings at all meetings of both the 
Association and the Council in separate books, cond!uct 
all corresno·nctence. announce all meetings, report the 
result of elections to the Commissioner of Crown Lands, 
the officers of the Association and the candidates for 
election, receive all fees and subscriptions and other 
moneys. He shall, under the direction of the Council, 
deposit all moneys in such bank or other :financial insti
tution as it may select. He shall pay no bills unless 
sanctfoned by the Council and signed by the Chairman. 
All payments of $rn.oo and upwards to be made by 
cheque, signed by the Secretary and countersigned by 
the President, or in his absence by the Chairman of the 
Council. He shall submit an account of all moneys re
ceived and paid by him under the said Act and these 
By-laws to the Coltlncil at the Annual General Meeting 
of the Association, and shall perform such other duties 
as may from time to time be assigned by the Council or 
the Association. 

Th~ SP-c-Treas. 27. Thie Secretary-Treastfrer shall give a bond in the 
to give bond. l f h . 
Where they usua orm to t e amount of $1,000, such bond to be m 
!~~ll be deposit- the custody of the President, and deposited in the bank 

where the funds of the Association are kept. 
EXAMlNATIONS. 

Exan:itnation of 28. Candidates for admission to apprenticeship are 
candidates for b . . . . . 
apprenticeship. to e exammed as follows, m the subjects prescribed m 

Rev. Stat. Ont., c. 180, s. 22; and no candidate shall be 
admitted unless he obtains at least the minimum marks 
set opposite each subject, and at least a totat of 550. 

SUBJECT. 

I. Penmanship ...............................• 
2. (a) Orthography (including dictation) ....... . 

(b) English Grammar ..................... .. 
3. ArithI?elic (Fractions, Decimals, Square Root) 
4. Logarithms and Algebra (including Equations 

1st degree) ........••.................... 
5. Euclid (Books x, 2, 3 and 4) ................ . 
6. Plane Trigonometry and Rules for Spherical .. 
7. Mensuration of Superficies ................. . 
8. Linear Drawing (use of ruling pen and construc-

tion of scales) ........................... . 
g. Canad~an an? General Geography ..•.....•... 

10. Canadian History ..............•.•......... 

Max. 
Marks. 

50 
50 
50 

IOO 

IOO 
IOO 
IOO 

50 

50 
50 
50 

Min. 
Marks. 

30 
40 
25 
60 

60 
60 
50 
30 
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29. Candidates for admission to practice are to be Examination of 
· d f 11 · h · . . candidates for <:_xamme as o ows m t e subJ ects prescribed m ke,•. admi~sion to 

Stat. Ont., c. 180, s. 25; and no candidate will be ad- practice. 

mitted unless he obtains at least the minimum mctrks. set 
opposite each S!Ubject, and at least a total of 1,000. 

SUBJECT. 

1. Ge3metry, including the first 6 b3oks of Euclid 
excepting the last thirteen propositions of 
the fifth book ........................... . 

2. Algebra_ (simple and Quadratic Equations, Pro-
gressions and Exponents) ................. . 

3. Trigonometry (Plane and Spherical) ......... . 
4. Mensuration of superficies and laying out and 

dividing land .........•.................... 
5. Descriptions by metes and bounds ........... . 
6. Use and Adjustment of Instruments for survey-

ing and levelling ...........•... · .......... . 
7. Lg,ying out of Curves ....................... . 
8. Practical Astronomy, including finding of Time, 

L9.titude, Longitude, Azimuth, Variation of 
Compass, and drawing Meridian Lines ... . 

9. Survey Act ................................ . 
10. Mines Act, Registry Act, Municipal Act, 

( so far as they relate to surveys and drainage), 
Ditches and Water-courses Act ......... . 

1 1. L~velling .................................. . 
12. Principles of Evidence and drawing up Affidavits. 
13. Taking of Field notes and preparing of Plans .. . 
14. Geology and Mineralogy, (rudiments of) ..... . 
15. Elementary Botany and the Forest Flora of 

C1.nada........ . . . . . . ................. . 

Max. 
Marks. 

100 

100 
IOO 

150 
IOO 

100 

50 

150 
150 

100 

50 
80 

100 

75 

50 

Min. 
Marks. 

50 

50 
6.o 

75 
75 

70 
30 

go 
go 

50 

35 
40 
60 

40 

25 

30. If a candidate for admission to practice ob
tains at least the total of 1,000 marks, but fails to obtain 

the minimum !ll::i.rks in, at least, two of the subjects, such 
candidate may at a subsequent examination be examined 
only in the two subjects in which he has failed. 

31. The Board may make, from time to time. such The
1 

Board to 

I . . 'd f th · regu ate exam-rtgu ations as 1t cons1 ers necessary or. e proper inations. 

carrying out of these examinations. 

32. Any complaint against a member of the As- co~plaints 

sociation or against any unlicensed practitioner shall be b~;~ni: an1;~~=
filed with the Secretary who shall immediately forward liceased pricti-

• ' ti oner t'J be filed 
the same to the Chairman. with Secretary. 

If the matter complained of is of a serious and press- The Chairman 
· h Ch · h' d' t' 11 may call a spec-mg nature, t e airman may, at ts 1scre 10n, ca a ial meeting. 
special meeting of the Council for the purpose of hear-
ing said complaint; if not so acted on, the complaint 
shall be heard at the next regular .meeting of the Council. 
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Procedure . In the case of a member of the Association, the 
where the dehn- ...... . • d fi d · h "d A 
quent is a mem- Lo111nctl shall take act10n as e ne lll t e Sal ct. 
ber. 

Procedure . In the case of any unlicensed practitioner, the Coun;. 
;uhee:: :~:~e~~: cil, if satisfied as to_ the j~stice of th~ cha:ge, _shall name 
I~censed practi- a prosecutor and direct him as to h1s action m the con
uoner. duct of the case. and shall allot such portion of the 

!penalties, or authorize the payment of such fees as it 
may deem expedient. 

' 
The Council has 33. The Council shall hav.e -power to pass any By-
b;1!~v/0 pass law which it deems expedient for the good of the As

sociation, and such By-law shall have the same force 
until the next Annual Meeting, as if it had been passed 
by the Association. -Such By-law must be reported to 
the Association at the next Annual Meeting, and the 
action taken thereon. All members of the Association 
shall be notified by the Secretary of the passing of such 
~y-law by the Council. 

34. Grants exemption from dues, under 55 V. c. 
34, s. IO (4), to Henry Strange, Milton C. Schofield, Wil
liam Robinson, Joseph Kirk, Charles Fraser, Joseph M. 
0. Cromwell; H. 0. Wood, F. H. Lynch-Staunton and 
E. C. Caddy. 

35. The annual fees to this Association paid by can
didates admitted to practice at the session of the Board 
in February in any year shall cover the annual dues for 
the remainder of the then current Association year, and 
for the Association year immediately following the same. 

36. Grants exemption from dues 1t.1nder 55 V. c. 34, 
s. IO (4), to Thomas Coltrin Keefer, Nathaniel Edward 
Low, Thomas Cheesman, James McCallum and Thomas. 
W. Walsh. 

37. Grant~ exemption from dues under 55 V. c. 34, 
s. IO (4), to Royal Wilkinson Hermon. 

38. Reduced the number of minimum marks in the 
subject of " Levelling." (0bsol1U.te.) 

39. " Whereas any registered surveyor desiring to 
give up practice can have his name removed from the
re&"ist~red l_ist of practitioners, at any time, upon giving 
wntten notice of such desire, and whereas it is desirable-
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that such surveyors may contribute papers and secure 
the re~orts of the transactions of this Association and 
exchanges, therefore~ this CO!Ullcil hereby enacts that 
such surveyors shall have the aforesaid privileges upon 
the payment of an annual fee of two dollars, and their 
names shall be printed in the list of members in the 
annual report of the Association and properly marked." 

40 .. Grants exemption. froth dues, under 55 .V. c. 
34, s. IO (4), to Tom S. Rubidge and J a'.mes A. Gibson. 

41. Grants exemption from dues, under 55 V. c. 
34, s. IO (4), to Charles J. Wheelock, Thomas Weather
ald, Michael Deane, John Smith Brown, and William 
Edward Y arnold. 

42. Grants exemption from dues, under 55 V. c. 
34, s. IO (4), to Alexander Davidson. 

43. Grants exemption from dues, under 55 · V. c. 
34, s. IO (4), to Charles Unwin, Wm. R. Rombough and 
Henry Winter. 

44. Changes the name of " Committee on Topo
graphical Surveying" to "Committee on Topographical 
Survey." 

45. Whereas any registered surveyor desiring to 
give IUp practice can have his name removed from the 
list of practitioners upon giving written notice of such 
desire, and whereas it is desirable that such surveyors 
may contribute papers and secure the reports· of the 
transactions of this Asociation, therefore it is hereby 
enacted that such surveyors shall have the aforesaid 
privileges upon the payment .of an annual fee of one 
dollar, and their names shall be printed in the list of 
members -in the annual report of the Association and 
properly marked. 

46. Grants exemption from dues, under 55 V ,: .. 
34, s. IO (4), to George Alexander Stewart. 
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RULES AND REGULATIONS 

OF THE 

Board of Examiners for Ontario Land Surveyors, 

Adopted by the Board of Examiners. 

1. The examination sittings shall commence each day at 9.30 
a.m., continue until 12.30 p.m., recommence at 1.30 p.m., and con
tinue 1U11til 4.30 p.m., day by day until completed, subject to the 
direction of the Board. 

2. All the papers will be collected at the close of each sitting, 
and candidates will not be permitted to write on any question on 
such papers at any future sitting. 

3. Any candidate obtaining assistance, during the hours of 
examination, by copying the papers of another candidate, or other
wise, will at once be dismissed, and any candidate who shall permit 
such copying or give such assistance, will be considered equally 
guilty and treated similarly. 

4. The candidate shall sign each sheet and mark on the top 
the number thereof and of the subject or group of subjects. He 
shall mark in the margin the number opposite each question, and 
shall attach the several sheets, together with the examination 
paper, to the cover provided for that p!Urpose. 

5. The candidate shall not write on one line more than one 
step in geometrical or alg~braic work. A singl~ step may cover 
several lines, but two or more should in no instance be put on the 
same line. They should be written thus: 

Because A= B 
And B=C 
Therefore A = C 

6. No other person than the examiners the secretarv and the 
candidates shall be admitted into the exami~ation room unless by 
permission of the Board. 

7. No books or diagrams of any kind, except those allowed hy 
the Board, shall be brought into the examination room. 
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8. Candidates are to present themselves punctually at the hours 
appointed for the commencement of the examinations, and no can
didates will be allowed to enter the examination room later than 
fifteen minutes after that time, nor will anv candidate be permitted 
to leave the room during a sitting, but so soon as he has finished 

his papers he may hand them to the secretary, after which he will 
not be allowed to re-enter until the next sitting. 

9. A candidate rejected by the Board shall not be entitled w 
a new examination before the next regular meeting of the Board. 

Io. Each candidate for "Admission to Practice" shall bring 
with him an instrument S!uitable for taking the necessary observa
tions required in sec. (8), By-law 29, which he shall submit to the 
Board for their examination and approval, and he shall also sub-
mit a, plan and field notes of a survey, both made by himself, which 

may be filed with his papers. 

I I. Each candidate for Admission to Apprenticeship shall bring 
with him a ruling pen and scale. 



1. ADVERTISEMENTS. 
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31 KING STREET E., TORONTO. 
manufacturer of 

Surveying and 

Engineering 
Instruments 

Transits, Levels, 

I Theodolites, Band Chains, 

I Steel Tapes, Metallic Tape~r I 'Drawing lnstrum.,nts, 

Scales, T Squares, Etc 
Th~ most complete stock and Iowe$t pric~s in the Dominion. Send for Catalogue. 
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JAMES FOSTER 
... OPTICIAN ... 

Manufacturer of===== 

Transits, L~vels, 
Surveyorst Compasses, 

Micrometer Telescopes, 
METEOROLOGICAL & ELECTRICAL INSTRUMENTS. 

5tonlev's Drawing Instruments & Scales 11ept in stoctt 
~lso Drawing Instruments ot Ger1nan rnonufacture. 

OPERA AND FIELD GLASSES 

Repairs to any of the above promptly attended to. 

71 King Street West, Toronto, Ont. 
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ADVEl{TlSEMEN ·rs. IV. 

!~sued monthly in the interests of the Civil, Mechanical, Electrical Locomotive, Stationary, Marine, Mining and Sanitary Engineer; the Machinist and Founder; the Manufacturer and Contractor. 
< 

Subscription: Canada and U. S., $1 per year; Great Britain 
and foreign : 6 s. per year. 

THE CANADIAN ENGINEER was first issued in May, 1893, 
as a 28-page paper. Each issue now contains 52 to 56 pages. The 
increase in its circulation is still more remarkable, as is shown by 
the detailed statement · confirmed by the affidavit of our printing 
contractors. The Can,adian Engineer stands to-day unrivalled among 
Canadian trade papers for the wide distribution and character of its 
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SEc. 19. If one or ~ore corners of a clairn fall in r;1.ny situation 
where the nature or shape of the ground renders the planting of a post or 
posts impracticable, such corner or corners may be indicated by placing 
at the nearest suitable point a witness post, which in that case shall con
tain the same marks as those prescribed for corner posts, together with 
the letters " w. P." ( witness post) and an indicatio~ of the bearing and 
distance of the site of the true corner from such witness post. See fig. 2 • 

SEc. 20. Where there are standing trees upon a mining claim so 
staked out, the licensee shall be required to blaze the trees and cut the 
underbrush along the boundary lines of the claim, and also along a line 
from the first corner post to the discovery post. 

SEC. 21. A mining claim shall be a square of fifteen chains or 990 
feet, horizontal measurement, containing twenty-two and one-half acres,. 
or of such other extent, greater or less, but so as not to exceed a square 
of twenty chains or 1,320 feet containing forty acres, and shall be lai<l 
out with boundary lines running north and south and east and west 
astronomically, and the ground included in each claim shall be deemed 
to be bounded under the surface by lines verdcal to the horizon; but an 
irregular portion of land lying between two or more claims may be 
staked out with boundaries conterminous thereto, provided that its area 
shall not exceed forty acres. A valuable waterpower lying within the 
limits of a claim shall not be deemed as part of .it for the uses of the 

licensee. 



EXTRACTS FROM THE 

Regulations for ,\t\ining Locations. 
As Approved by Order in Council, April 7th, 1899. 

SEc. 16. A licensee who ctiscbvers a vein, lode or other deposit of 
ore or mineral in place within the Division mentioned in his license shall 
have the right to mark or stake out thereon a mining claim, providing 
that it is not included in a claim occupied by another licensee;- or is not 
on Crown lands withdrawn from location or exploration. 

SEc. 17. tProvides that where the working conditions have been 
I 

complied with the licensee may obtain a patent or lease of the lands 
embraced in the claim) " upon a survey thereof being made and filed 

.according to section 27 of The Mines Act, R. S. 0., 1897, the boundary 
lines in each ~urvey to follow the courses of the lines of the claim as 
origiri~lly staked out and recorded, or as the lines may have subsequently 
been altered, changed or corrected by the Inspecto!" ." 

SEc. 18. A mining claim shall be marked or staked out by plant
ing a discovery post of wood or iron ( on which is written or stamped the 
name of the licensee, number of his license, and date of his discovery) 
upon an outcropping or show of ore or mineral in place within the 
boundaries of the claim, and by planting at each of the four corners a 
post of wood or iron in the order following, viz.: No. I. at the north
east corner, No. II. at the southeast corner, No. lII. at the southwest 
corner, No. IV. at the northwest corner, the number in each case to be 
on the side of the post which follows it in the order in which they are 
named. See fig. 1. 
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PREFACE. 

To the Members of the Association of Ontario Land Surveyors: 

The proceedings of the Association at its Eighth Annual Meet
ing are herewith presented. 

, On page 223 of this Report will be found the last additions to the 
"Manual" which may be removed without injury to the book and 
pasted into Manual thus keeping it up-to-date. Future additions 
will be published when necessary. 

Your consideration of the advertisements appearing in our 
columns is requested. 

Respectfully submitted on behalf of the Council, 

VILLIERS SANKEY, 

Secretary. 
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~inutes of the Eighth ~nnual Meeting 
OF THE 

ASSOCIATION OF 

ONTARIO LAND SURVEYORS 
Held at the Repository, Parliament Buildings, Toronto, 

on FEBRUARY 27th, 28th and l\IARCH rst, 1900. 

MORNING SESSION. 

February 27th, 1900. 

The eighth A.nnual Meeting opened at 10 o'clock a.m., the 
Vice-President, l\lr. Ross, in the chair. 

The l\Iinutes of the previous meeting, as printed in the "Pro
. ceedings" for 1899, were taken as read, and on motion of Mr. 
Dickson, seconded by Mr. Kirkpatrick, were adopted. 

Communications from Messrs. Schofield and Strange and the 
Engineers' Club were then read, and on the latter communication 
Messrs. Sankey and Butler spoke. · 

On motion of Mr. Sankey seconded by Mr. Niven, Messrs. 
Butler, Klotz and L. B. Stewart were appointed a Committee to 
bring before His Excellency the Governor-General the rriatter 
of topographical survey. Carried. 

~Ir. Sankey, Chairman of Council of Management, presented 
the Report of the Secretary-Treasurer and Financial Statement; 
and on motion of Mr. Sankey, seconded by Mr. Niven, the 
Financial Statement was submitted to the Auditors. 

The President takes the chair. 
The President then read a communication from Mr. Van 

Nostrand, resigning the position of Secretary-Treasurer of the 
Association. 

The President-I have here a communication, gentle
men, which will probably be a surprise to the most of you. I 
think before we deal with it we will have to hear from the Secre
tarv-Treasurer. 

· Mr. Van N ostrancl-Mr. Chairman, I think the time has 
come. after ten years of one Secretary~ for a change. I have been 
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very much interested in the work, and I ha~e enjoyed it all 
through; but I find it takes up more of my time than lllLler 
present circumstances I can afford to give, for I capnot do the 
1-\.ssociation work justice and attend to my own business, and I 
am afraid that the Association's business rather suffered last year 
on account of my own business being a little greater than it had 
been previously; I have, therefore, come to the conclusion that I 
must resign, and I think this is the best time to do so. \ Ve will 
have our nomination and election of officers presently, and, as a 
new Secretary \\'ill have to be appointed, it will be well for him 
to get into the uaces as early as possible, the usual way is to 
appoint one pro tern. 

The President-I certainly am very much. taken by sur
prise by the Secretary's resignation, as I had hoped that he 
would continue to give the Association his services for many a 
year to come, perhaps it would be well for the Association to 
make it worth his while to continue as Secretary. 

l\Ir. Van Nostrand-I trust that the members of the .-\sso
•ciation will not look at it in that light. The Association has 
dealt very generously with me. A great deal of the work that 
has been performed has been merely clerical work, and the Asso
ciation should not pay more than clerical pay for it. Unfortu
nately I have professional work on hand which interferes with 
it. My resignation stands, and my" thanks are due to the mem
bers of the Association for the way in which they have always 
treated me financially. 

Mr. Sankey-Under the circumstances I would like to say a 
few words. Nobody in the \\·hole Association knows what Mr. 
Van Nostrand has done for the Association as ,vell as I do, and 
I cannot express to you what I feel at the loss the Association 
is sustaining. \Vhen l\I r. Van K ostrand became our Secretary 
,Ye were in our absolute infancy. and you see by his report this 
year the position ,ve now stand in. \ \' e are in a strona financial 

. . t, 

position as well as in a strong professional position to-day, 
stronger, I think, than we have ever been in before. Personally 
I would be very glad if l\fr. ,~ an X ostrand would reconsider his 
decision. He told me privately of his decision some time ago. 
I urged him to reconsider it, and he said he would, but the recon
sideration resulted in the same statement that he found that it 
was a matter between his professional duties and the Association, 

. and under the circumstances the professional duties must prevail. 
·r wish that someone's voice here would have more effect with 



MINUTES. II 

him than what I have said to him, or what others have said to 
imtuce him to remain with the Association as its Secretary, has 
had. You have heard what he has said; and I would like to bear 
testimony, as Chairman of the Council, ,to the very great value 
-0£ :.\Ir. Van Nostrand's services, and to express my very sincere 
regret at his finding it necessary to sever his present conne<i:tion 
with us. 

~Ir. 1\iven-Mr. President, I am very sorry, indeed. that l\Ir. 
Van Nostrand has ,arrived at the conclus10n that he can no longer 
hold the office of Secretary-Treasurer. \Ve have been 1very 
fortunate in our Secretary-Treasurers. A. number of years ago, 
when Mr. Chipman resigned, Mr. Van Nostrand was elected in 
his place, and I had hoped that he would have been our perpetual 
Secretary. However, as he seems to have made up his mind to 
give up the office, conflicting as it does with his professional 
duties, I do not think that we can press him to retain it. I do 
not like to move the acceptance of his resignation, hoping that 
something would turn up to keep him in office. I would suggest 
in the meantime that Captain Gamble be asked to assist him in 
his duties during this meeting. 

l\Ir. Van Nostrand-It may be out of order for me to speak 
.a tbird time. on the same question; but I still think that someone 
should have the· responsibility who is going to continue in the 
office. Although it is a matter for the Association to say 
when the time for election comes on, still they will be guided 
to some extent by what is done no"·; and if some one present 
can decide on some one who will probably take the positioi1 and 
hold it, that may affect the election to a certain extent. I do 
not think that the assistant arrangement "·ill be workable. I shall 
be \·ery glad to do \Yhat I can to assist the new Secretary, but 
I do not like to have the responsibility of doing his work alto
gether. I have considered the question of possible successors, 
and it struck me that possibly Captain Gamble or Major Sankey, 
or some one who has not got his time fully occupied by profes
sional duties, might undertake it. I do not know what the 
sentiments of these gentlemen are: but I would be very glad to 
propose Mr. Sankey's name for the present in any ·event. 

~Ir. Ross-I take \·ery great pleasure in seconding Mr. 
Sankey's name as the Secretary to succeed Mr. Van Nostrand. 
1"1r. Sankey has been one of the fathers of the Association, and 
if he would take the position, I think he would be very acceptable 
to every member of the Association. 
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}\lr. Dickson-Mr. President, from my first connection with 
the Association I have had very pleasant business and friendly 
connections wid1 l\lr. Van Nostrand, and it is with yery great 
regret that I see he has made up his mind to sever his connection 
wnh the Association as its Secretary. I think I express the 
sentiments of every member here when I say that we universally 
regret that he has found it necessary to resign his position, and, 
although I do it very reluctantly, I beg leave to move that ~,ir. 
Van Nostrand's resignation be accepted. 

Mr. Kirkpatrick-I "·ill second that, but I do not like it at 
all. Like all the others, 1 looked forward to l\Ir. Van ~ ostran<l 
being our Secretary; in fact I could not imagine him being any
thing else, because he is such a good-natured man that there is 
no possibility of anyone ever quarrelling with him-I do not 
think anyone ever did, and I am very sorry, indeed, that he has 
found it necessary to give up the ,position. A.t the same time I 
am glad to find that his business is looking up, so that he felt 
called upon to give up his whole time to his own work. It is a 
sign of the growing time we hear so much of, and I hope that it 
·will be only an evidence of the growing time for the remainder 
of us surveyors. I suppose, as Mr. Van Nostrand has said that 
his determination is unalterable, the only thing for the Associa
tion to do is to accept his resignation with deep r~gret, expressing 
to him at the same time the deep sense of gratitude we all feel 
for the wonderful care which he has bestowed upon the interests 
of the Association-, which as, we all know, lie very much in the 
hands of the Secretary. 

The President-Moved by l\fr. Dickson, seconded by Mr. 
Kirkpatrick. that the resignation of the Secretary-Treasurer, J\lr. 
A. J. Van Nostrand, ·be accepted with regret. 

I am sure that we all feel that it goes against the grain to say 
"A.ye'' to this motion, but knowing the Secretary-Treasurer, we 
know that when he has made up bis mind that a step is right he 
"vill sti~k to it, and it seems he considers this step necessary; so 
that with i-i:iuch ~egret I will have to ask you to signify your 
assent to this motion. 

Mr. Kirkpatrick-Would it not be well to have an Acting 
Secret'ary appointed? Or is Mr. Van Nostrand going to con
tinue as Secretary during this meeting? If not, I would move 
that Mr. ~ankey be Acting Secretary, if he will kindly accept it. 

Mr. Dickson-I second the motion. 
Mr. Sankey-Mr. President, this matter is rather new to me, 
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but if you think it would be well for me to be Acting Secre
tary during this meeting, I will accept the position during 
the meeting, and until the Association has an opportunity of 
discussing what is really for its interests. I may say, as Chair
man of the Council, that it is a matter of very great import
ance to this Association ,Yho takes Mr. Van Nostrand's 
place. The Chairman of the Council cannot do everything; 
he may assist, he may give advice, but it is' the Secretary 
to whom the Association has to look practically for the carrying 
on of the business of the Association, and it is a matter, as I have 
said before, of very great importance who takes this office; it 
should not be just let go by chance; the duties have got to be 
considered, and the facilities for performing those duties have 
a great deal to say to their successful performance. In the mean
time I shall be willing to act, knowing, as I do, that Mr. Van 
K ostrand will give me all the help he can. 

Moved by Mr. Dickson, seconded by Mr. Kirkpatrick, that 
Mr. Van Nostrand's resignation be accepted. Carried. 

Moved by Mr. Kirkpatrick, seconded by Mr. Dickson, . that 
Mr. Sankey be Acting Secretary. Carried. 

Moved by Mr. Dickson, seconded by 1\Ir. Dickson, that this 
meeting now adjourn until 2 o'clock. Carried. 

AFTERNOON SESSION. 

The President, Mr. H. J. Bowman, in the chair. 
The President announces receipt of telegram from Mr. T. H. 

Jones, regretting that he cannot attend. 
:-\. paper, " Railway Curves," by ::.\Ir. H. Strange, was read by 

Mr. L. B. Stewart. 
Moved by :\Ir. Stewart, seconded by Mr. Kirkpatrick, that 

the paper by l\Ir. Strange be receiYed and printed in the " Pro
ceedings." Carried. 

A paper, " Samples of a Country Surveyor's Life," by l\Ir. 
H. H. Gibson, was read lw the writer. A short discussion took 
place upon this paper, aft.er v.rhich it ·was, on motion, ordered 
that this paper he received and printed in the "Proceedings H 

of the Association. 
The· President then read his address, which was received with 

much applause, after which the President requested that the 
members present would discuss the propositions which he had 
made therein·, upon ,Yhich considerable discussion followerl. 
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Paper, .. :\lining . Regulations (Yukon)," was read by Mr._ 

Fawcett, writer of same. "-\fter discussion thereon the paper was,. 

on motion received and ordered to be published. 
' 

Paper by Mr. Kirkpatrick, ''A Survey under Sec. 38, Survey 

Act, 1897," was read by him, and on motion of Mr. Sewell, sec

onded by Mr. Xi,·en, the paper was received as read, and ordered 

to be printed in the " Proceedings." 

On motion it was decided to postpone the reading of Mr. 

T. R. Deacon's paper .. The Mining Outlook,., until to-morrow 

mormng. 
The meeting then adjourned at 6 o'clock until to-morrow 

morning, as the annual dinner of the Association took the place 

of an evening session. 

::\IORXIXG SESSIOX. 

Tuesday morning, Feb. 27, 1900. 

Meeting called to order at 10 o'clock by ~Ir. Ross. 

Paper by ~Ir. T. R. Deacon, " The Mining Outlook," read 

by Mr. Van Nostrand. 

It was moved by l\lr. Van Nostrand, seconded by l\Ir. H. H. 

Gibson, that Mr. Deacon's paper on "The Mining Outlook., in 

\Vestern Ontario be received and printed in the '• Proceedings."· 

Carried. 

Report of Committee on " Land Suryeying ., \Yas then read;: 

and on motion of Mr. H. H. Gibson, seconded by ?\Ir. Niven,. 

the Report was received and adopted. 

AFTERNOON SESSION. 

The President in the chair. 

Paper, '' Blazed Trees,'' was read by· Mr. Davis· and after 

discussion, on motion of l\lr. XiYen, s~conded bv i1r. H. H. 

Gi?son, that l\fr. Davis' paper be received and printed in the 

M-mutes, and that a vote of thanks be rendered to Mr Davis. 

Carried. · 

Mr. D. De Q. Sewell's paper on ·• Low Grade Ores" was 

then_ read. and discussed; and on motion l\Ir. Sewells' paper was 

received, and ordered to be printed in the '' Proceedings." 
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The paper on ''Artesian \\"ells,''. prepared by Mr. ~-\. J. 
McPherson, was read by l\lr. H. H. GibsotJ; and after a very 
lengthy discussion it was resolved, on motion, that this paper be 
received and printed in the ·• Proceedings.'' 

The paper prepared by 1Ir. E. G. Barrow on ·• Bacterial 
Filter Beds for Selvage Disposal," ,Yas read by Mr. ~.\. J. Van 
N" ostrand, and on motion the same was received and ordered to 
be printed in the ·· Proceedings." 

The Report of the Council of Management was read by Mr. 
Villiers Sankey. \Vith the Report he also presented the Report 
of the Board of Examiners. 

It was moved by Mr. Dickson, seconded by Mr. Watson, that 
By-laws Nos. 1-46, as printed in the Annual Report for 1899, 
and the Rules for the B.oard of Examiners be hereby ratified, 
and the motion carried. 

Mr. Villiers Sankey moved the adoption of the Report of the 
Council of ~Ianagement, secon9ed by ~Ir. ~iven and carried. 

Paper, "The Yukon Country," was then read by Mr. E. D .. 
Bolton; and on motion of l\Ir. P. S. Gibson, seconded by Mr., 
Wilkie, the paper was received and ordered to be printed in the 
" Proceedings." 

EYEXTXC SESSION. 

The Vice-President, Mr. Ross, in the chair. 
Paper on .. System of SnrYey,'' written by ~Ir. S. Bray, was 

read by l\Ir. \V. H. J. Wilkie. 
It was moved by l\fr. Van Nostrand, seconded by Mr. E. D. 

Bolton, that l\Ir. Bray's paper be received and printed in the 
Proceedings. Carried. 

Paper, " Highway Culverts," prepared by :\Ir. :-\. \V. Camp
bell, was then read by Mr. A. J. Van Nostrand,·ancl _aft_er dis
cussion it was moved by Mr. Niven, seconded l?Y Mr. \Yilk1e, _that. 
l\'f r. Campbell's paper be received and printed 111 the Proceedmgs. 
Carried. 

l\Ir. C. Carroll's paper on "Azimuth '' was reac! by Mr. L. B. 
Stewart, and discussed: and on motion of :\Ir. Niven, seconded 
by Mr. Speight, the paper was received and ordered t? . be 
printed in the Proceedings; and the thanks of the Association 
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were rendered to Mr. Carroll and Mr. Stewart for the paper and 
the explanations. 

Paper on "Water Power," by Mr. Roberts, was rea_d by Mr. 
Van Nostrand and discussed. 

It was moved by Mr. Niven, seconded by Mr. Speight, that 
the paper be received and printed in the Proceedings. 

The JJ1eeting adjourned at ro o'clock until ro o'clock to
morrow mormng. 

MORNING SESSION. 

February 28th, 1900. 

The President called the meeting to order at ro o'clock. 
Paper, "Azimuth from Polaris," which was prepared by Mr. 

Otto J. Klotz,. was read by 11r. Stewart. It was moved by Mr. 
Dickson, and seconded by 1\Ir. Ross, that a vote of thanks be sent 
to Mr. Klotz for his valuable paper, and that the same be 
received and printed in the "Proceedings." 

The following communication on " Magnetic Declination," 
by Mr. Otto J. Klotz, was read by the President; and on motion 
by l\Ir. H. H. Gibson, seconded by l\Ir. Van Nostrand, it w<;ts 
resolved that the matter of collecting data on magnetic declina
tion be referred to the Land Surveying Committee to take action 
thereon during the coming year: 

The time has arrived for the systemati~ compilation of all 
magnetic data in Canada. A.part from its great scientific value
in the· study of terrestrial magnetism, the subject has a yery 
important prac!ical bearing, too, as nearly all the original sur
veys in the older Provinces of the Dominion were made with the 
compass. Due to the secular variation in the magnetic declina
tion, the bearing of many of the old lines run differs nmv widely 
from the original one. The knowledge o_f this change or varia
tion is of gre~t importance in retracing boundaries of properties. 
By means of a large collection of magnetic data we ,vill also be 
able to cliscover deflections of the needle due to local disturb
ances, and thereby adjust apparent anomalies. The scope of this 
work naturally falls within the sphere of the Dominion. 

Besides obtaining from the various Provincial Crown Lands 
offices the available data from the old records and snrveys, it is 
intended to solicit the co-operation of everv surveyor through
out Canada hy getting any data that he may have pertaining to 
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magnetic declination, or ' variation,' as popularly known. For 
that purpose blank forms will be supplied.' 

DISCUSSION. 

Mr. Van Nostrand-I suppose that is intended to take effect 
in the Association, and that the Association will furnish blank 
forms. There is no doubt that there should be a compilation 
of data regarding magnetic declination. Mr. Kirkpatrick re
ferred to it in his paper. There is great dearth of that sort of 
information in Canada. We have to go to the other side of the 
line, and make a sort of estimate as to how our · declination 
should bear on different points in the United States. And this 
Association ought to try to give all the assistance it can in the 
collection of data. 

The President-This communication had better be referred 
to the Land Surveying Committee, or some action be taken in 
collecting data? 

l\Ir. Gibson-I think it ought to go to the Secretary. 
The President~If anything is to be done it is hardly fair to 

leave it to the Secretary alone to take action. 
Mr. H. H. Gibson-I would make a motion that this matter 

be referred to the Land Surveying Committee. If they have 
something definite in hand they will probably take a little more 
time to it. 

~Ir. Ross-I will second that. 
l\lr. Kirkpatrick-Before going on to the next paper I would 

ask the Association to suspend the Rules of Order for a minute 
vntil I introduce a resolution to have placed on record \\·hen there 
is a full house, not to wait until this afternoon, when, perhaps, 
there will not be so many present. 

l\Ir. Kirkpatrick-Mr. President, we are all aware that in the 
wisdom of the Governor-General and the Dominion Cabinet a 
member of our Association has been lately called to the high 
dignity of a member of the Senate of the D01jiinion of Canada; 
and I thought it would be a graceful act to place on record our 
sense of the appreciation of the honor done, not only to that 
gentleman himself, but also to the Association of Ontario Land 
?Urveyors, of "·hich he is a valued member. \Ye had the pleasure 
~f having him at our annual dinner the other night: and what 
gave us a peculiar pleasure in his presence on that evening 
was this, that although not a British Canadian, but a French 



18 .\SSOCL\TION OF O~TARIO LAND SURVEYORS, 

Canadian, his utterances that evening showed conciusively 
that he believed there is no difference between the English 
Canadian, the Scotch Canadian, the Irish Canadian and . the 
}~rench Canadian, but that they are all. united in their attach
ment to the liberty which they enjoy under the British Consti
tution. l' allude to our friend, the Hon. J. P. B. Casgrain, member· 
of the Senate of the Dominion of Canada ; the resolution I 
have just drawn up-I am not accurate as to the phraseology, 
but I just clre,Y it _up as the words came into my mind. (Reads.) 

Mr. Niven-I have much pleasure in seconding that motion, 
l\I r.. President. l\Ir. Casgrain was an active. member of this Asso
ciation at one time. He has not been so of late years, but he 
gave us quite a lift in getting our A.ct of Incorporation. The 
Society of Land Surveyors in Quebec had incorporation before 
we had, and l\Ir. Casgrain's assistance was valuable at that time. 

Moved by ~Ir. Van ~ ostrand, seconded by ::\Ir. Dickson, that 
the Rule of Order be suspended in order to permit l\Ir. Kirk
patrick to bring in a resolution. Carried. 

l\Ir. Kirkpatrick then moved the following resolution, sec
onded by Mr. Niven, which was carried unanimously: 

.. That the members of the Association of Ontario Land Sur
veyors, assembled at the Annual l\Ieeting in February) 1900, 

desire to place on record their hearty congratulations to a valued 
member of their Association on his being appointed to the hon
orable position of a member of the Senate of Canada, and to 
express to their confrere, the Hon. J. P. B. Casgrain, their 
warmest wishes for his future welfare in the leo-islative halls of 
the Dominion of Canada, and to assure him th~t they vie,v his 
elevation to the Senate with peculiar pride and satisfaction. 
Carried. 

Paper, " Difficulties in Mining Laws in Ontario," or. as the 
writer has termed it, '' Some Puzzles in Our Minino- Laws," 
written by Mr ... :-\. L. Russell, was read bv l\Ir. Van Nostrand; 
and on motion the paper was received and- ordered to be printed 
in the " Proceedings." 

The meeting adjourned at 1.20 until 2 o'clock. 

AFTERNOON SESSIO:\T. 

The President in the chair. 
The Report of the Committee on "Topographical Survey" 

was read. and on motion of l\Ir. Niven. seconded lw Mr. P. S. 
Gibson, the Report was received ancl adopted. · 
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Report of Publication Committee read. 
Moved by Capt. Gamble, seconded by l\Ir. Speight, that the 

Report of the Publication Committee be received and adopted. 
Carried. 

Report of the Exploration Committee read. 
It was moved by Mr. P. S. Gibson, seconded by l\Ir. Niven, 

that the Report of the Exploration Committee be received and 
adopted. Carried. 

}\loved by Mr. H. H. Gibson, seconded by Mr. Roger, that 
the paper by Mr. W. A. MacLean, .. The Forest Trees of On
tario," be taken as read and printed in the " Proceedings," and 
the thanks of the Association be rendered to Mr. MacLean for 
his work in its preparation. Carried. 

Paper, ·' Original Survey " (Township of Alfred), was then 
rea9; and it was moved by Mr. Dickson, seconded by Mr. Kirk
patrick, that a hearty vote of thanks be tendered to Mr. vVilkie 
for his paper, and that it be printed in the " Proceedings.H 
Carried. 

Report of the Drainage Committee was then read by Mr. 
\V. F. Van Buskirk; and on motion of Mr. Dickson, seconded 
by Mr. H. H. Gibson, it was resolved that the Report of the 
Drainage Committee be received and adopted. 

l\Ioved by Mr. Van Nostrand, seconded by Mr. Van Buskirk. 
-that the paper on " Railway Work" by Mr. H. K. Wicksteed he 
taken as read and printed in the " Proceedings." Carried. 

Moved by Mr. Ross, seconded by Mr. Rogers, that the 
Report on the Committee of Entertainment be taken as read and 
printed in the "Proceedings." Carried. 

Moved by Mr. Dickson, seconded by Mr. Shaw, that the 
Report of the Committee on " Engineering" be taken as read 
and printed in the " Proceedings.'' Carried. 

The President announced that in the absence of Mr. Chipman 
there is no Report as yet of the Committee on " Repository and 
Biography," but no doubt it will be forthcoming. 

Moved by Captain Gamble, seconded by Mr. Ross, that the 
Report of the Committee on " Repository and Biography" be 
taken as read and printed in the " Proceedings." Carriec1. 
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NOMINATION OF OFFICERS: 

PRESIDENT. 

Moved by Mr. Dickson, seconded by Mr. Niven, that Mr. 

George Ross be President of the Association for the coming 

year. Carried. 
VICE-PRESIDENT, 

Moved by Mr. Ross, seconded by Mr. P. S. Gibson, that Mr. 

Dickson be Vice-President for the coming year. Carried. 

SECRETARY-TREASURER. 

Moved by Mr. P. S. Gibson, seconded by Mr. Niven, that Mr. 

Villiers Sankey be Secretary-Treasurer. Carried. 

AUDITORS. 

Moved by Mr. Niven, seconded by Mr. Ross, that Captain 

Gamble be one of the auditors. Car··1ed. 

Moved by Mr. Speight, seconded by Mr. Watson, that 11fr. 

Harry Browne be one of the auditors for the coming year. 

Carried. 
MEMBERS OF COUNCIL. 

The following are nominated as members of the Council: 

Messrs. W. F. Van Buskirk, A. J. Van Nostrand, E. T. vVilkie, 

W. R. Aylesworth, J. \Y. Tyrrell. H. H. Gibson, A. S. Code, 
and John McAree. 

SCRUTINEERS. 

The following gentlemen are appointed as scrutineers for 

the ballots: Messrs. Speight and Whitson. 

It was moved by Mr. Kirkpatrick, seconded by Mr. Dickson, 

and resolved: " That the sum of $200 be granted to the Secre

tary-Treasurer as a slight remuneration for his services. Carried. 

Moved by Mr. Niven, and seconded by Mr. P. S. Gibson, and 

resolved: "That we have learned with regret of the removal hy 
<lea th of Jos. Green Kirk since our last meeting of members." 
Carried. 

Moved by Mr. H. H. Gibson, seconded by Mr. Dickson, 

that any omissions or clerical errors in the records of this meeting, 

now in the hands of the .\cting Secretary and Stenographer, be 

corrected by the Committee on Publication before being printed. 
Carried. 
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Moved by Mr. Kirkpatrick, seconded by Mr. Wilkie, that 
the auditors be paid the sum of $5 each for their work auditing 
the accounts of the past year. Carried. 

Moved by Mr. P. S. Gibson, and seconded by Mr. Wilkie, 
that the President do leave the chair, and that a hearty vote of 
thanks be tendered to our retiring President for the very able and 
efficient manner in which he has discharged the onerous duties 
devolving upon him. 

l\Ir. Bowman thanked the members of the Association for 
their hearty vote of thanks, and expressed the great pride it had 
been to him to fill the office of President, and expressed the hope 
that as years go on all the members will be able to gather an
nually, and help each other along in the work necessary to keep 
us abreast of the times in our profession. 

On motion of Mr. Dickson, seconded by Mr. P. G. Gibson, 
at 4 o'clock p.m. the meeting adjourned with the singing of 
the National Anthem. 

MEMBERS IN ATTENDANCE AT THE EIGHTH 

ANNUAL MEETING. 

27TH, 28TH FEBRUARY AND 1ST MARCH, 1900. 

W. R. Aylsworth. 
H. J. Bowman. 
E. D. Bolton. 
L; Bolton. 
G. L. Brown. 
E. Bazett. 
M. J. Butler. 
J.P. B. Casgrain. 
A. W. Campbell. 
J. Dickson. 
John Davis. 
H. L. Esten. 
R. P. Fairbairn. 
T. Fawcett. 
W. B. Ford. 

K. Gamble. 
H. H. Gibson. 
P. S. Gibson. 
J. Galbraith. 
J. H utcheon. 
G. B. Kirkpatrick. 
W. A. MacLean. 
C. J. Murphy. 
J. J. Mackay. 
A. Niven. 
Geo. Ross. 
John Roger. 
F. J. Robinson. 
T. B. Speight. 
J. H. Shaw. 

L. B. Stewart. 
V. Sankey. 
Angus Smith. 
Wm. Spry. 
Henry Smith. 
H. DeQ. Sewell. 
G. E, Silvester. 
C. Unwin. 
A. J. VanNosfrand. 
W. F. VanBuskirk. 
E.T. Wilkie. 
J. F. Whitson. 
A. P. Walker. 
M. B. Weekes. 
J. N. Wallace. 
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RESULT OF ELECTIONS FOR 1900-1901. 

President .................. ...... George Ross ............... (by acclamation). 
Vice-President .............. .. :James Dickson ............. (hy acclamation) . 
.Secretary-Treasurer .......... Villiers Sankey ............. (by acclamation). 

Members of the cpuncil of Management elected for the ensuing 

three yem:5 :w, R. Aylswo~-
A. J. Van Nostrand. ej: 37 I: Tj ti@tt 

Auditors for the ensuing year : (by acclamation). 

Harry J. Browne. Killaly Gamble. 

'I hereby declare the above named officers elected. 

Certified correct. 

VILLIERS SANKEY, 

Secretary-Treasurer. 

T. B. SPEIGHT, }s . ,., B zz t J. F. WHITSON, crutzneers 0.1 a o s. 

Under Sec. 16. Chap. 180, R.S.O., 1897 the Council appointed Mr. John McAree to fill the 
,.v4 cancy caused by the resignation of Mr. Jas. Dickson as member of the Council.-Secreta1)', 

PRESIDEXT'S ADDRESS. 

Gentlemen,-It is yery gratifying to find that a good pro-
. gramme has again been prepared for our A.nnual :Meeting, the 
fifteenth in the history of the Association and the eighth since 
incorporation. It is to be hoped there will be time for full dis
cussion of the different reports and papers. A .. tendency towards 
a smaller number of papers need not be feared, as in that event 
more time may be devoted to the consideration of them and the 
excha·nge of .experiences between. the members, which is often 
more helpful than the papers themselves. 

No doubt ,many of you ha Ye noted with interest the propo
sitions of the ne\Y leader of the Ontario Government, particu
larly in reference to the appropriation of $40,000 or $50,000 for 
preliminary exploration work in the northern part of the Pro
vince up to th.e shores of Hudson Bay for the purpose of obtain
ing information as to its timber, mines and arable lands; and 
also his announcement that it is hoped a system may be pro
jected whereby t11e three million acfrs of swamp lands in the 
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Province may be properly drained. A great aid to this latter 
project would be the carrying out of the much-needed topo
graphical survey of the older part of the Province. In the old 
County of \Vaterloo there is a township that has several very 
large swamps or marshes in it, one' of them about a thousand 
acres in extent, and steps ·would doubtless have been taken 10110· 

ago to drain them were there maps in existenc~ showing th~ 
topography of the district. the location and elevation of the dif
ferent ponds. streams and -ridges. .\s a matter of fact there is 
no plan on file any,Yhere showing even the lots as originally 
surveyed in this particular township. .\s most of these large 
swamps in this township have no natural outlet, nothing can be 
done in the way of drainage till a topographical survey is made. 

Recently an agitation has arisen for provincial aid for high
way construction.. As subsidies have long been given to rail
ways, there cannot be any difference in principle in granting aid 
to establish good macadamized r'oads as feeders to these railways; 
and, as provincial subsidies are now very seldom granted to rail
\Yays in the older part of the Province, it would seem only fair 
that some plan should be devised for thus continuing the develop
ment of the country. In the State of Massachusetts, where the 
principle of State aid has been adopted, the writer was recently 
informed by one of the Commissioners that already the large sum 
of $2,600,000 has been expended in building first-class macadam 
roads. 

A. few of our members, ,Yho are also members of the Canadian 
Society of Civil Engineers, accompanied the excursion a month 
ago to Boston. The experience gained on a trip of this kind, 
the pleasant intercourse with the other members of the party, and 
the consequent broadening of the individual thought, suggest the 
consideration of the advisability of a somewhat similar excursion 
at some future elate for the benefit of our own members. No 
douht the members resident at or near our national capital, .as 
well as some of our other larger cities, would be glad to have 
the Association visit them, and would prepare papers dealing 
with local matters of general interest. 

The proposed Engineers' Bill was amended last year to meet 
the views· of your Committee appointed in that behalf, but it is 
not likelv that it will come up at this Session of the Legislature . 

. \s tl;e .\ssociation has now an unquestioned surplus. would it 
not be well to authorize the Council to purchase for active mem
bers 50 or 100 feet steel standards of measurement, and have 
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them stamped by the Dominion authorities. For such a large 
number a close figure would be quoted by the different manufac
turers. Some of our funds could advantageously be used in 
enlarging and fitting up th_e new repository. By the use of 
Luxfer prisms the light could be much improved, and by remov
ing- some of the partitions and putting in a wooden floor on top 
of the concrete a room would be obtained more suitable for the 
meetings of this august body. 

In' conclusion, it will be only necessary to make a passing 
reference to the war now being waged in that distant part of the 
great empire, of which we are proud to form another part. This 
unhappy occurrence has shown to the world the great bond of 
unity which exists between Great Britain and her colonies, as 
evidenced by the spontaneity with '" hich the people of the col
onies have, unsolicited, sent their sons to help the Mother 
Country in giving to the people of South Africa that freedom 
which we enjoy. It will be for you to decide whether a fitting 
donation shall be made to the fund established for the relief of 
those dependent upon our brave boys who have fallen at the front. 

February 27, 1900. 

HERBERT J. BOWMAN, 

President. 

DISCUSSION. 

Mr. President-I shall be glad if the gentlemen present will 
discuss some of the propositions that I have made. 
. Mr. Sankey-. -Mr. President, I was going to remark on hear
mg your address there was so much in it to discuss that it would 
b~ well for the different point~ to be taken up separately and 
discussed. In some Associations, I believe, it is the custom to 
refer an address of this kind to a special committee in order to 
promote a general discussion; but as that would be rather out 
?f the way here ! would suggest that each point be taken up in 
its order as mentioned in t_he address, and discussed to a finish. 

Mr. Dickson-\Vould you read the address clause by clause? 
. The Preside~1t-The new leader of the Government, rdr. Ross, 
m ~ speech which, I think, he made at Whitby

1 
mentioned that 

!1e mtended to ask for $40,000 or $50,000 for exploration work 
m the northern part of the province. I think that was referred 
to before in one of the other reports. Perhaps some of our 
members are in the confidence of the Government. 
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Mr. Dickson-Perhaps Mr. Kirkpatrick would not mind let
ting us know what the system is, under which this will be done, 
if he is at liberty to do so; his information would be of interest. 

The President-It was not clear whether this was to be all 
spent in one year or not. 

l\Ir. Sankey-Assume the money is going to be spent, and 
let us have the various opinions as to the best way to spend it. 

~Ir. Dickson-I think if the Government is asking for this 
grant their intention is to spend it this year. 

1'Ir. Sankey-Are they going to ask our advice? 
1lr. P. S. Gibson-They will no doubt ask our advice as to 

the spending of it. 
The President-It is taken for granted that the exploration 

would have to be made by Ontario land surveyors. 
?\Ir. P. S. Gibson-Of what character is this exploration work 

to be-' for mining or agricultural purposes? 
The President-They wish to find out the nature of the 

country. I should not think they refer to timber. 
l\Ir. Sankey-Both Mr. Niven and l\f r. Speight have more 

experience in our northern country than any one else, and .they 
should know what is the best method of spending the money; 
that is, getting the most value for the money spent. 

Mr. Xiven-\Vell, Mr. Ptesident and gentlemen, I do not 
usually suggest anything; I do what I am told to do. Of course, 
I have heard something of the exploration, but I have no idea 
as to what way they intend to do it. I have not given the matter 
sufficient thought to suggest to-day before this body of sur
veyors or anyone else what should be clone. But I believe that 
a system of exploration could only be properly conducted 
between base and meridian lines; and it would be necessary to 
cut the country up to some extent into certain sized districts, and 
then the exploration could be made bet\yeen the district bound
aries, because if you send a number of surveyors or others into 
a country like ours to go through and tell what is in it, they 
could never know where they were-they would be lost for the 
time, and, although they might · make calculations about their 
latitude and longitude they would be very much out. 

Mr. P. S. Gibson-Don't yqu think the compass survey would 
be Yery much better than these transit surveys to get over the. 
country? 
3 
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Mr. Niven-With the1 transit, of course, it takes longer to <lo 
it, but you know what you are doing, and when it is clone you 
have something definite. 

Mr. Sankey-But with the expense attendant on the running 
of the base line, isn't the actual exploring overlooked? That is, 
the thorough understanding of the country seems to me to be 
overlooked on account of the expense necessary to run the 
base line. 

'./ Mr. Niven-So it is in the way it has been done, because the 
surveyor cannot leave the line; he is there attending to his work; 
but in some instances we have had explorers attached to a party 
'whose business it was to go perhaps six miles on each side. \Vell, 
sometimes they would go six miles, but very often they would 
not go so far; it might happen that they thought they had gone 
six miles when they were only four miles. But it appears to me 
that if the country were cnt up into districts, and then explora
tion parties put in to explore from one boundary to the other, 
that you would certainly get a better idea of the country than 
in any other "·ay. 

Mr. Sankey-With regard to these base lines, is it worth 
while going to the expense of running an expensive transit line 
thro11gh a country you know nothing about? You may start 
this transit line from a practically useful point, but the line may 
lead you you don't know where. Therefore the expensive line 
is more likely to be run in the wrong place than the right. \Vould 
it not be well to lay out the country with compass lines first .. ..\s 
Mr. Niven truly remarks, you may not know exactly where you 

.are, but still I think a general knowledge of the country would 
be acquired, and then the base lines could be run in useful 
locations. 

Mr. Kirkpatrick-I have had a little experience in this kind 
of Work. I had a plan given to me some years ago by the 
Government. l\Iy method of doing this work is to have not only 
a surveyor with me, but also hvo or three young f~llows, and 
when you get on to a real nice country, then vou can run your 
meridian lines or governing lines, and run th~m well, too . 

. Mr. Dickso:1-I think what is worth doing at all is worth 
domg well. \\, e do not know what is in the country. \Ye can 
go over it. and find out what is on the surface, but we do not 
:know what is underneath it. The ground may be full of minerals, 
;and we may make our compass ·sun·en and establish certain 
1points. and then the true sun-evs hav~ to be made where the 
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mineral locations are found, and then whatever 1s to be done 
.should be done in a very thorough manner. · I believe in a line 
being wetl staked out and blazed with properly marked posts, 
.aud then there is no further expense necessary to pick up your 
lines. I would certainly suggest properly run meridian llnes in 
e,·ery instance. 

i\lr. Kirkpatrick-Of course, 1 do not know what the Premier 
will do; but I was asked some time ago by him to prepare a 
.scheme. \\.ell, the first thing to do is to prepare a map. As far 
.as the Rainy River district is concerned I ahyays had a good deal 
of trouble m eany days to get the Commissioner to authorize 
the running of base and meridian lines with permanent monu
ments. They were generally afraid that the expenditure could 
not be defended in Parliament as readily as money expended 
in subdividing townships into farm lots. I always maintained, 
however, that if necessary I would go before any committee and 
justify such expenditure as the best money that ever was spent 
in the Province of Ontario. I am not required now to go before 
.any committee-the event has justified the action. The Govern
ment have gained, I suppose, $50 for every dollar that was spent 
in running those base and meridian lines. K ow, the consequence 
1s that we had base and meridian lines within reasonable distance 
of each other by the time they were required. This last year 
there ,vas very nearly $100,000 taken in through my branch alone 
by the sale of mining lands. I yery much question if the cost of 
:running base and met)dian lines ,vas anything like that amount. 
Now, as regards the newer part of the province; that is, the part 
lying in the Districts of Algoma and Nipissing. Of course, 
there is really yen· little known of that, but sufficient is known 
to expect th~t the~e is a Yery large extent of arable ]and, as well 
as a very large extent of territory covered by spruce, which is 
now probably the 1argest1 extent of spruce on this continent. \Ye 
know exactly what is being done in the. way of pulp manu
facturing. And as the land is cleared up it will be found .from 
surveys made by l\Ir. Xiven and others that the soil is suitable 
for agriculture, probably to a yery large extent. Now, my idea 
is that a combination of base, meridian and exploratory lines 
can be done eyei;y year, and I know that such work will not be 
thrown away. l\I y idea would be to run a base line through the 
~entre of th·e kno~vn g-ood ]and. I would also probably explore 
with cheap compass lines-I do not say that I would necessarily 
nm them north or south, or anything like that: but I would have 
t11em go through the spruce swamps. Of course, you a11 know 
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that the rivers flow into the sea through that com'ltry, and there 
is an enormous numuer of them to map out the country. As 
well as 1 could 1 have estimateu at what cost I thought this could 

' ' be c.ione for, but I do not believe systematic knowledge of the 
country could be obtained qmckly, but certainly a good general 
knowledge can be got. I do not think it will be possibie, of 
course- to arrive all at once at an exhaustive knowledge of \Yhat 

' the country contains, but I confidently expect that the e~P_en-
diture of $40,000 or $50,000 will bring in a large amount of mtor
mation, which is much required concerning the northern part 
of the country. I think it will be quite evident to everybody 
that explorers will have to go with each survey party, also 
probably a geologist, and perhaps in the thickly-woodeJ part 
experts in umber, so as to be able to value and estimate the 
amount of timber. ~.\ great many survey parties have good line
runners, but they may not have much idea of the value of the 
timber. Of course, it is an expert's work, and I think myself 
that probably a good timber valuator or estimater accom
panying each party will not be money thrown away. \Ve may 
as well get out of the idea that a surveyor can do everything. 
In parties like these every man will have to use his brains. X ot 
some kind of a line, but a combination of lines, .I think, will bring 
in a large stock of information; that is ,vhat I confidently hope 
and expect. 

The President-There has been an agitation for provincial aid 
towards higher construction of roads. Last fall there \Yas a 
convention in Toronto of representatives· of . different munici
palities, at which this matter was very fully discussed; and we 
may look for some legislation on the subject, as no doubt some 
system can be put into our road building. In some parts of the 
province it is not looked upon with verv o-reat favor because 
they have good roads; but the method r~cimmended seems to 
be to have t_he counties assume leading highways through the 
c?unty an_d impro~e tl~em, the Government. giving a grant to 
aid them m th1.s direct10n. This method is pursued in some of 
the States across ~h: line. As I stated in my address, the State 
of Massachusetts is 111 the lead. Under this svstem of State aid 
they have spent during the last few years $2~6.00,000 on good 
macadam roads. The centre of the road is macadamized. 
. Mr: Aylesworth-~or a width of fifteen feet they are ma

cadamized; then the sides are gravelled and proper ditches made. 
In my county the county roads are under a superintendent, who 
has three, four or five gangs of men as may be necessary kept 
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m various parts of the county working during the summer 
season. We also have a bridge gang. We have over 275 bridges 
kept up by the county. We spend from $12,000 to $15,000 

annually on our bridges. Our bridges are now in first-class 
condition, and are built of iron or wood. · 

The President-The next matter I touched upon was the trip 
of the Canadian Society of Civil Engineers to Boston. About 
a month ago I suggested the advisability of our Association 
taking a similar excursion to perhaps Ottawa or some of the 
other large cities in the province or Montreal Then I mentioned 
that the Engineers' Bill was amended to suit our Committee last 
year, but no progress was made in the Legislature with it. I 
believe the chairman of the Committee, Mr. Chipman, is at 
present in Europe, so it is not likely that the matter will come 
up this Session. 

The next matter I suggest is to use some of our surplus in 
the purchase of steel standards of measurement. \Ve have 
already got those little wooden affairs which are given to those 
who pass the final examination. \ Vhat we need is a reliable 
standard which we can take into court, as a standard of measure
ment, and if a couple of hundred were bought at one time it 
could be done very expeditiously and Yery cheaply, and no doubt 
arrangements could be made with the \ Veights and Measures 
Department at Ottawa to stamp them all at the same time. 

Mr. Sankey-When the present Board of Examiners came 
into office "·e found there was about half a gross of the old 
wooden standards in existence. They were not stamped. \V ell, 
we thought that such good old timber as that (I understand 

. good seasoned timber is rather expensive now-a-days), was too 
good to be thrown a,Yay. However, you will be happy to know 
tl1at the last of those old sticks has gone. \ Ve are to-day in 
communication with the manufacturers as to a suitable stan
dard. The suggestion that the Board of Examiners made was 
that a thirty-three-foot steel tape line be graduated in feet on 
one side and links on the other, the first foot to be graduated 
into inches and sixteenths and the last foot to be graduated into 
tenths and hundredths, the first ten links to be graduated into 
individual links, as a suitable standard for Ontario Land Sur
veyors. Then a sixty-six foot tape or a I oo foot tape could_ be 
easily compared with such a standard. One of the strong obJec
tions to having a thirty-three foot tape is that it is not very 
much good to take out in the bush or in the country. Under 
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the Statutes a surveyor is supposed to take the standard supplied 
him by the Board of Examiners to compare his cha~ns \Yirh. 

Mr. P. S. Gibson-\Ve are bound to have our chams stamped. 
l\lr. Sankey-We are bound to be in possession of the 

standard that is given by the Board of Examiners, and \Ye are 
supposed to have sufficient knowledge to compare the other 
chains we use.· What I want to know is whether the 33-foot steel 
tape, which is not of a very expensive character, graduate~ as 1 
have mentioned, will be in the opinion of all present a smtable 
standard to have. The candidates for examination, when they 
pass their final examinations, have hitherto been charged $2 
apiece for the wooden standards I have no doubt they would 

-be willing to pay a little extra if they got a better standard. ...\t 
the present time the funds of the Association might be drawn 
upon to a certain extent. Surveyors \Yho have been in practice 
for some time would pay $3.50 or $4 for a tape such as I speak of. 

l\Ir. P. S. Gibson-Mr. Sankey's views meet mine exactly. 
The President-I think that a Ioo-foot tape would be perhaps 

a more satisfactory standard, because you could compare the 100-

foot, 66 foot and 33-foot chains directly with this. 
l\lr. P. S. Gibson-I would suggest this: that there should 

be different lengths for standards, and those ,vho want a roo-foot 
.one should pay a little more. 

The President-I think everv member should have a standard 
tape, either to be furnished gr;tis or upon a small payment; a 
100-foot tape would be the most satisfactory. .--\ portion of the 
tape might be divided in the metric svstem, as some time in 
the future the metric systel'll may be ado'pted, and we might just 
as well have the

1 
graduations in these standards ; and if thev are 

properly taken care of they will last forever. · 

Mr. Sankey-As to price, I am reading now from the Lufkin 
~ule Compan)ry price list. Their price for a 25-foot tape, marked 
111 feet and tenths and hundredths, ,vith a substantial case and 
everything perfectly suitable for_ doing actual work, is $4.50. The 
price for a similar tape 100 feet long is $12.80. The 50-foot tape 
is $7.20. I have one of these tapes myself, and it is a most beau
tiful tape. I did not go to the expense of having it nickel-plated, 
though they nickel-plate them for $1.50 more. I have used it 
two years, and it has given me great satisfaction. It is a very 
easily-cleaned tape. The material it is made of is not easily 
rusted, and it is very easily brightened. It does not kink very 
quickly. I think the diameter of the box is 3 3-4 or 4 inches. 
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:Mr. P. S. Gibson-\Vhat is the breadth of it. 
l\Ir. Sankey-It _is probably about five-eighths inch. 
The Presid~nt-Of course, our standards need not be used 

ior measurement, but for comparison. A narrow tape is less apt 
to be broken by being stepped upon. I should think that hy 
giving a special order for a couple of hundred of 100-foot tapes 
they could be got for about $5 apiece, and if we got the Dominion 
Government to obtain them for us we would pot have to pay 
any duty; they could be made in England. Most of the best 
tapes are made in England, and afterwards sold by our American 
cousins as their tapes. 

11 r. Sankey-I would like to know for the Council and for 
the Board of Examiners what the Association desires to do in 
this matter. \ Ve may go and buy a 33-foot tape, and no one 
will want to buy it from us. 

Mr. P. S. Gibson-Order a variety of lengths. 
Mr. Sankey-That would not answer, Mr. Gibson. \Vhat

ever stanc1anl is going to be established must be officially estab
lished, and every surveyor should be in possession of the official 
standard. 

l\Ir. A.ylesworthi-I think it vvoulcl be much better to have a 
standard of about 33 feet. I move that this Association recom
mend a 33-foot standard. 

Mr. Ross-I beg to second l\fr. A.ylesworth's resolution. I 
think the standard should be of the same material as the tapes 
we use; the standard "·ill be correct up to a certain temperature. 

The President-It has been moved by l\fr. Aylesworth, 
seconded by l\I r. Ross, that the Board of Examiners be recom
mended to ~dopt a 33-foot steel tape as the standard of measure
ment. to be given in future to those who pass the final examina
tion. They might purchase a sufficient number to allow the 
older members to get them at a nominal figure. I hope that 
thev will be able to do so . 

.,Mr. \i\Tilkie-For myself I should be very glad to purchase 
one, and I think with Mr. Sankey that the 33-foot would be the 
most suitable. I do not anticipate any trouble in comparing the 
length. of my 100-foot chain with the 33-foot standard. 

The President-Probably the Council will issue a special 
circular after they ascertain ,~,hat the cost of the different lengths 
would be, and after they find out about testing hy the \ Veights 
and Measures Department, and then find out how many would 
be required. The motion. ,vas carried. 

The President-The on}y other matter I mentioned was with 
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reference to the war that is now being waged in South Africa, 
to draw your attention to the fact that it would be a very 
g oocl idea, I think, to make a sm~ll grant towards the Pat~iotic 
Fund. · I would suggest that we give $100. We have practically 
a cash balance on hand of $2,000, so that we do not have to 
consider very long whether we can stand a small grant or not. 

Mr. Dickson-I think we can stand it very well. 
Mr. Van Nostrand-We have one or two accounts that will 

be clue. I do not know what the printing of our manual will be 
-it was to be here to-day, but it has not arrived yet-but that 
will be a fairly large item. Then we have the standards to con
sider, and the new rooms that we are about to have given to us 
on the other side of the corridor will be partially fitted up by the 
Government for our use ; but it was intended that we should 
have some elaborate fittings of our own. which would run into 
a certain amount of money. The surplus last year increased 
about $300; in the previous year there was scarcely any increase; 
it is not a regular increment at all, and last year's record was 
considerably out of the ordinary. Part of it was due to the fact 
that moneys due to the Association had not been collected the 
year before, and they came in last year, so that we cannot look 
for any similar experience. I do not think that an average of 
more than $100 a year can be counted on, with our present run
ning expenses, for increasing our surplus. It has been sug
gested that when the surplus got large enough \Ye should 
-carry on any litigation which we may be brought into in view 
of some matters that are 110\Y before the Council ; it was pro
posed also that after our surplus had come to a substantial 
sum the annual dues would be reduced to $1. There are members 
,ivho think $4 too much. Proposed bv 1Ir. :\vlesworth and 
seconded by Mr. Dickson, that $100 be· given t~ the Patriotic 
Fund. Motion carried. 

The President-I would suggest that the cheque be made 
payable to Sir Oliver Mowat. He is the President for Ontario, 
and it would be very nice to have his autograph on the back of 
our cheque, and probably in the future it would be a relic that 
we would prize. 

The President-Mr. Blue, of the Bureau of 1Iines, has just 
cCJn veyed to me the intelligence that the Commissioner of Crown 
Lan~s would ~e glad if we would take an upper chamber and go 
up higher. \ \ e can have the use of the Railway Committee 
Room for the rest of the afternoon. 
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REPORT OF THE COUNCIL OF MANAGEMENT FOR 

THE YEAR 1899. 

Mr. President,-The Council held its regular meetings as 
laid down in the Statutes. At the first meeting (the late Mr. 
Foster, then a member of' Council, having been elected vice
president), the Council under the authority of the Statute 
appointed Mr. James Dickson on the Council for the remainder 
of Mr. Foster's term. During the last meeting of the Council 
Mr. George Ross was appointed to the position of vice-president 
for the remainder of this vear, owing to the untimely death of 
Mr. Foster. The Council reports with sorrow his loss. His 
services on our Executive were of great assistance, and it was 
with pleasure that we were looking forward to his assuming the 
duties of president, which no doubt would have fallen to him at 
this meeting. 

During the year the By-laws have been revised, and I now 
present a copy for, official ratification by the Association. They 
number from I to 46. I also present a copy of the Rules ot 
our Examinations to be ratified. 

Referring to the recommendation published in the annual 
report with regard to the legislation which we settled upon at 
the last meeting in respect of amendments in the Registry Act. 
our deputation \Yas referred' by the Government to Mr. Guthrie, 
inspector (')f Registry Offices, who gave us a most attentive and 
courteous interview, ,Yhich resulted in the amendments as passed 
last year. "\Vhile in some details our proposals were not entirely 
carried otJt, all the important points ,Yere accepted almost in our 
O\Yn words. 

I hoped, gentlemen, to have had the copies of the Manual 
here to present them, but we have iust heard from the printers 
through some unfortunate delay in the binding they will not 
be here until to-morrow morning. The preparation of this 
Manual required considerable care not so much in respect to 
what should be put in it as to what should be left out, the first 
consideration being its portability, it being primarily intended 
for use in the field and for ready reference in the office. Perhaps 
some may say that some sections of certain Acts or a synopsis 
of them should have been inserted: for instance, those sections 
of the Municipal Act relating to roads and highways, their widths 
and the acceptance of them, etc. There are a great number of 
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sections and sub-sections in the . Municipal Act which refer to 
this branch of the Municipal Act. \,Ve did not put them in the 
l\lanual because they do not directly concern the su~veyor in the 
field. Reference is made to them, however, so that a surveyor 
can readily turn up what in the Municipal Act. refers to_ roads. 
Certain sections in the Railway A.ct as to the duties of arbitrators 
were not put in for the same reason. - The answer generally to 
an objection such as this is that we should have had to put all 
in; a synopsis alone would have done more harm than good. 
It is apt to lead astray, and it is better to let the surveyor read 

·all the sections of every Act relating to roads. 
Amongst the suggestions made by us as to part of the Registry 

Act, which were not adopted, \Yas a proposed form of certificate 
for compiled plans. .,-\s you may remember, there is· a 1differ
ence of opinion as to what certificate should be used, some 
thinking that the proper certificate to be put on a compiled plan 
is the one which is already in the .-\ct, Schedule 0, Section roo. 
But if you will look iat Section 100 of the ..-\.ct you will see that 
the only plans upon which this certificate has to go is where any 
'land is surveyed for the purpose of being resold, or conveyed 'in 
lots by reference to a plan which has not been already registered. 
That is the only kind of plari.upon which the particular certificate 
in the .-\ct is required. If you turn to the section which refers 
to the preparation 1of and compiling of plans you will notice that 
two certificates are required. The .-\ct reads as follows: "Each 
map or plan shall have· endorsed thereon the certificate of the 
clerk and the head of the municipality and the surveyor." Clearly 
the one-that is, the certificate signed by the clerk and the head 
of the nmnicipality-is a certificate that the plan was prepared 
under the direction of the municipality ; the surveyor signs a 
certificate that it \Yas prepared in accordance with the provisions 
of Section I II ( or~ ·as the case may be) of the Registry .-\ct. 
Otherwise all the proposals that we suggested have been adopted, 
and the Act was passed last session. In the Manual that we have 
prepared we hav~ revised Chapter 136 of the Revised Statutes 
in accordance with the provisions of that .-\ct. The index has. 
also been carefully compiled and considerable information in 
addition to the special .-\cts relating to surveys and other Acts. 
that have reference to sun·eyors and their duties has also been 
added. Jt is, therefore, hoped that smTevors will not have much 
trouble in turning up and finding out ";hat may be required of 
them under the whole limits of th~ Ontario Statutes. 
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The Council has also to report that after an interview with 
the Commi'ssioner of Crown Lands he has given us the use of 
the rooms opposite the ones we now occupy; and as these are 
for ourselves only it would be proper for us to spend some money 
to equip them in a suitable manner in addition to what the Gov
ernment may feel able to do for us. 

Respectfully submitted, 
VILLIERS SANKEY, 

Chairman of Council. 

Di°SCUSSION. 

l\Ir. Sankey-I think with regard to the By-laws, gentlemen, 
that a special motion "to adopt them as printed in this annual 
report is necessary, and we will have the official seal of the Asso
ciation put upon them and filed a,Yay; in fact, I think the best 
thing to do is to bind them into a book. \Ve have the By-laws 
here numbered from r to 46, and have them · published in the 
annual report; also the rules of the Board of. Examiners. 

l\I r. Dickson-I beg to move the adoption of these matters, 
and also the adoption of this report. 

::\Ir. \Yatson-I second that motion. 
l\I r. Sankey-I beg to move that the report of the Council 

be adopted. 
~Ir. Niven-I second that motion. 
l\Ir. Aylesworth-Is it in the conditions of the Registry ~-\ct 

that you are not to use pen and ink in copying books or plans 
in these offices? 

l\I r. Sankey-I am not aware of that in the Registry Act 
itself. I have seen in the Registry Office a notice in the book 
that no pen and ink is to be used on the books. 

Mr. Aylesworth-J\nd some Registrars say that we have no 
right now _to take copies without charge. 

Mr. Sankey-I will not say it is not in the ~-\ct. 
:\Ir. Aylesworth-I think you will find it in the Registry Act. 

I do not think that restriction came from this board. 

Mr. Sankey-It is new to me. 
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Mr. P. S. Gibson-Although that is found in the Registry 
Act there is no penalty. 

Mr. Aylesworth-But you cannot do it if the Registry Act 
says it is not to be done. 

Mr. Gibson-No. 
The President-If that prov1s10n has been inserted in the 

Registry Act we certainly should take some means to · have it 
remedied. My idea has always been that surveyors shguld be 
entitled to look at any plan in the Registry Office free of charge. 
Surveyors ought to have all the information they can get, and 
not be limited by having to pay for every little thing they want 
to look at, and perhaps not have to use it at all. Registrars in 
a great many counties get more in the way of fees than they 
ought to get in return for the work they do, and a provision of 
that kind would be a ·great benefit to the country at large. 
I do not think any surveyor would abuse the privilege of looking 
up plans; in fact, I think in some of the Registry Offices sur
veyors are allowed to look at any of the plans without charge. 
There is a striking contrast to the methods pursued in the 
United States. Last fall I was in the Registry Office irt the City 
of Brooklyn (Queen's County Registry Office). There, there is 
no charge to the .public for making any search ; all the plam 
received in the Registry Office are copied immediately in books, 
and the original plans are filed away, and the books, properly 
indexed, are free to the public, to surveyors and to others to come 
in and get all the information they can get to make a survey 
properly. And in the same way the deeds and mortgages are 
there for those who wish to search them to do so, and return 
the books with the copies to their proper place; and the system 
seemed to work perfectly. We are certainly very much behind 
the times here in this way of tying up information that ought 
to be free under proper restrictions. 

Mr. Van Buskirk-I think the Registrars are very lax in 
· carrying out the law in regard to having proper plans made; 
and it might be a good thing for all of us if we could bring some 
pressure to bear upon them to have their plans put in proper 
shape. Take, for instance, the plans of towns. A great many 
of the towns are not up to date by any means, and the unregis
tered· plans of the towns are of no use on that account; and I 
u~derstand it to be the duty of the Registrar to demand proper 
p1ans from the tow1~s and mtmiripalities. 
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Mr. Sankey-I think in answer to that remark that all we 
need to do is to write the inspector of Registry Offices, and he 
has power under the Act to order every plan over ten years old 
to be brought up to date. He has power to do what, in his 
-opinion, is right, if the complaint is well founded. 

The President-It seems to me that if something were done 
to adopt the system pursued in the United States-in some of 
the States at least-to file away the original plans, and keep them 
so that they will not become worn out, and make tracings, and 
have them properly mounted in books, that would really be a 
great saving to the country. Now, in these copies that are 
shown to the public they are all made on a uniform· scale, no 
matter what the scale of the original plan is, and they date away 
back to 1800, and before that they have all been plotted on 
a uniform scale, that is, 100 feet to the inch; and all information 
is free to the public. Even if they are not made free, if the old 
fee syst.em is continued, it ~hould be adopted that the original 
plans are filed away, and not mauled around and destroyed the 
\vay they are now. You go into some of the Registry Offices, 
and they hand you out a roll. About half the package is 
damaged on top, and you have got to guess at the name. Now, 
if those original plans were filed away, probably they would not 
have to be looked at once a year. but the copies might be made 
on good, serviceable 1inen, and mounted in books. 

l\f r. P. S. Gibson-. What size would these books be? 
The President-Most of the books were in portfolios, about 

t \\'o feet by three. In other cases they had them rolled up; they 
had files, looking something like the end of a boiler, with a 
covering over each tube, and the plan was rolled up in that tube; 
and you look at your index, go to the number of the tube and 
get the plan. 
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REPORT OF THE BOARD OF EXAMINERS. 

The following, gentlemen, is the report of the Board of 
Examiners: 

The Board of Examiners met at the • office of the Hon. the 
Commissioner of Crown Lands on :Monday, February 12th, and 
following days as provided by statute. The following candidates 
passed the required examinations: 

PRELDfIX ARY. 

Clarke, Leonard, Oswald, London. 
FINAL. 

Stull, William Walter, B.A.Sc. (Toronto), Sudbury. 
Fairchild, William Howard, Simcoe. 
Shaw, J9hn Henry, Grad. S.P.S., Pembroke. 
Weekes, Melville Bell, B.A.Sc. (Toronto), Brantford. 
The successful candidates for final examination were duly 

.sworn and admitted to practice. 

BOXDS APPROVED AXD FILED. 

Reinhardt, Carl. 
Carpenter, Henry Stanley. 
MacKay1.· James John .. 
. \t the above examination the.marks as revised were adopted, 

.and were found to be satisfactory to the Board. 
Articles have been filed by the following pupils with the 

following masters, etc.: 
ARTICL~S FILED (BETWEEN FEBRUARY 1899 AND FEBRUARY 1900.) 

NAME OF PUPIL. NAME OF SURVEYOR. RESIDENCE. 
DATE OF 

ARTICLES. 
TERMS. 

Beaton.Wm. A ...... Moore &Henry ..... London ....... Feb.17,1899 Threeyears 
Stull, W.W., BA Sc. 

( foronto) ........ DeMorest & Silvester. Sudbury ...... Feb.13, 1899 One year 
Fillmore, Stanley H .. James A. Bell....... St. Thomas ... Feb.20, 1899 fhreeyears 
Robinson, A. H. A., 

Grad. S.P.S ... • .. L. V. Rorke ......... Sudbury ...... June 1, 1899 One year 
Paterson, Herbert ... C. F. Miles ........•• Rat Portage ... Aug. 1, 1899 Three years 
Benson, Robt. Lane .. V. M. Roberts ....... St. C atharines Jan. 2, 1900. Thre~ years 

VILLIERS SAXKEY, 

Chairman of Board. 



REPORT OF COUNCIL OF 1L\~ AGE:\IENT. 39 

REPORT OF THE SECRETARY-TREASURER. 

Mr. Chairman,-! beg leave to submit the following Report 
of the official business of the Association transacted in my de
partment between 28th February, 1899, and 27th February, 1900: 

The following circulars were issued: 

No. 48 Ballot for 1899-00 ....•....................•...........................•.. 225 Copies. 
'' 49 Explanation of ballot with names of candidates ............ 225 . " 
'' 50 Re Canadian Society of Civil Engineers' Ontario Bill. ..... 225 " 
" 51 Announcemeut of aunual meetiug for 1900 ..................... 275 " 
'' 52 Request for return of copies of Survey Act..................... 225 " 
" 53- Programme for annual meeting, 1900 ........................... 400 '' 

" 54 Re Change of date for Annual Dinner ........................... 250 'l 
Letters, post-cards and accounts sent ............................................ 960 
Letters and post-cards received ...................................................... 510 
Copies of Exchanges sent to members ............................................ 800 

Copies of Proceedings shipped to Exchanges .................................... 470 
Copies of Proceedings sent to members ............................................. 227 

Copies of the 1899 _ issue of Reports from the Engineering 
Society of the School of Practical Science, Michigan Engineering 
Society, Illinois Society of Engineers and Surveyors, Indiana 
Engineering Society and Iowa Civil Engineers' and Surveyors' 
Society have been sent to all m6mbers not in arrears for the cur
rent Association year. 

The Proceedings of Ohio Society of Engineers and Surveyors 
for 1898 and 1899, Wisconsin Engineering Society for 1898 and 
1899, and the Purdue Society of Civil Engineers for 1899 have 
not yet been received, nor have our Reports for 1899 been for
warded to these societies. 

During the past year six new members haYe been enrolled, 
of which number fot.1r were admitted hY the Board of Examiners 
at its recent session, and one withdrawn· member has re-registered. 
Six active members have withdrawn their names from the list of 
practitioners, and death has removed Messrs. Jos. Kirk, F. H. 
Lynch-Staunton, James Hales Reid and F. L. Foster. The 
register now stands as follows: Active members. 227: withdrawn 
members, 60; dead, 28, a total enrolment of 315 members .since 
the incorporation of the Association in April. 1892. 

The attention of the members is ch:awn to the work each year 
being done by the various standing ~nd special committees. 
Each has important duties. the details of which amount to much 
more than can be seen by a perusal of the reports. The Land 
Surveying Committee serves as an ad,·isory council to some of 
our members. who. owing] to their remoteness from Toronto, are 
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unable to attend the meetings, and the interchange of ideas 
resulting from the. knotty problems submitted form an important 
addition to the value of association. The papers secured by the 
Drainage and Engineering Committees are _carefully read by 
members interested in these branches of practice. 

The Committee on Topographical Survey has been working 
away with the object of arousing the powers that be to a recog
nition of the fact that our fair Dominion is away behind the age 
in that essential, and that Committee should have the credit due 
it when, in the future, a triangulation survey is inaugurated. We 
have, from time to time, had able reports from the Exploration 
Committee, whose advice in carrying out the new policy of the 
Government may be found valuable. Upon the Publication Com
mittee falls much of the drudgery of the Association, but it has 
always been performed cheerfully and as promptly as the many 
exigencies permit. The labors of the Entertainment Commit
tees speak for themselves in the constant improvement in the 
method of conducting our annual recreation. 

Work in the Repository and Biography Committee has been 
delayed for the past few months pending the fitting out of our 
new quarters, when it is expected that it will be prosecuted with 
renewed vigor. 

The appended financial statement shows that the Association 
is now on a substantial basis in that respect: and I am glad to 
be able to report that the number of members in arrears is 
growing smaller. In the· majority of cases those in arrears have 
the best of excuses, which the increased demand for the services 
of our profession will doubtless soon remove. 

A~other point upon which the Association is to be congratu
lated 1s the spread of active interest evinced by its members. 
Our o~dest professional representative, who has been a duly
authonzed land surveyor for more than sixty-one years, has this 
year prepared a paper for the meeting, and already more than 
a dozen members have signified their intention of contributing 
to the programme for 1901. A larger percentage than usual of 
the papers on the programme relate to land surveying proper. 

yY e have to regret_ the loss sustained by the death of our Vice
Pres1dent, whose ob1tuar)' appears in the " Proceedings" for 
1899, and of Messrs. Kirk and Lynch-Staunton to whose efforts 
our Biographical Section in past years is indebt;d for much infor
mation, which they alone could give. 

The thanks of the Association are due to the Carnegie Steel 
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and Iron Co. for a copy of "Carnegie!s Pocket Book"; the 
A. & P. Roberts Co., for a copy of "Steel in Construction,.; the 
editor of "The Sur,veyor," London, England, for continued 
donation of that valuable publication; to Mr. A. Kirkwood, for 
a sufficient number of copies of his translation of a pamphlet on 
"The Art of Observing" to supply all our members, and to 
numerous other donors. The Annual Reports of the United 
States Coast and Geodetic Survey, the Geological Survey of 
Canada, the Dominion Archives and the Ontario Reports of the 
Bureau of Mines, and Bureau of Industry and Forestry have 
been received regularly through the kindness of the officers in: 
charge. 

In concluding my tenth Annual Report permit me to thank 
the members for the uniform courtesy accorded their Secretary, 
and for the loyalty with which they have supported the Asso
ciation. 

Respec~fully submitted, 
A. J. VAN NOSTRAND> 

Secretary-Treasurer.. 

STATEMENT OF BALANCES, RECEIPTS AND EXPENDITURES BE:. 
TWEEN 28TH FEBRUARY, 1899, AND 27TH FEBRUARY, 1900. 

DR. 
To balance on hand, 28 February, 1899 ......................................... $1,664 45 
" Amount collected for advertisements in 1898 Report ......... $ 38 oo 
II " II II II 1899 U 82 00 
11 

" '' for Proceedings sold........................... 50 
11 11 ~, for Certificate.................................... 50 

---- 121 00 
11 

" Registration Fees 6 at $1.00 each..................... 6 oo 
11 Annual Dues for 1893-4, _2 " 4.00 '' ..................... 8 oo 
II II II 1894-5, 1¼ II 4,00 II ...... .,............. 5 00 
II II II II 1895-6, I 11 4,00 11 

... ... ............... 4 00• 
II II ,, " 1896-7, .1 " 4.00 " .,, .................. 4 00• 
,, ,, ,, ,, 1897-8, 6¼ " 4.00 ,, ......... " .......... 25 00· 

II II II 1898-9, 19 II 4,00 11 
.,,. .... .,,. .. ,.,. .. , 76 00· 

" " ,, 1899-0, 160 II 4.00 II ..................... 640 O<> 
II II 11 IC 1900•1, 9 " 4,00 II ..... ., .. .,., ... ,.... 36 0(), 
11 Commuted Arrears........ 1 '' 5.00 11 

...... ...... ... ... .. • 5 oo 
" Associate Fees.............. 3 11 2.00 " ...... ... ...... .. .... 6 oo 

'' Accrued interest on Savings Deposit .............................. . 
'' Receipts in Board of Examiners' account (including Gov-

ernment gran~ of $200.) .......................................... . 

4 

815 00 
41 II 

432 00' 
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CR. 

By amount for Publishing Proceedings of 1899 meeting ......... $374 30 
" " granted to Secretary-Treasurer for 1898-9 ......... 200 oo 
" '' Paid for postage.............................................. 58 20 
'' " " '' Printing and Stationery........................ 52 10 

'' " '' " Extra Copies 1899, Exchange Reports.... 39 oo 
" " " '' Stenographers' Fees reporting Annual 

,, 
,, 
" 
" 
" 
" 

~, 
,, 

,, 
,, 
,, 
,, 
,, 
,, 
,, 
" ,, 
,, 

· Meeting, 1899... ...•.... .. ... ... •.. ... ... ... ... 35 oo 
'' " Expenses of Members of Council............ 20 10 
" " Binding and mounting........................ II 85 

Granted to Auditors....................................... 10 oo 
Paid for Freight, Express, and Shipping Charges. 7 81 

" " Furniture for Repository..................... 3 oo 
" " Customs Brokerage............................. 2 oo 
" " Cartage.............................................. 1 60 
" " Bank Commissions........................ . . . . . 1 35 
" " Telegrams.......................................... 50 
" '· Office Sundries.................................... 25 

---$ 817 06 
'' " '' " Disbursements in Board of Examiner's 

Account.......................................... 217 35 
'' Balance on hand in Savings Bank .............................. $1,403 05 
'' '' '' '' in Current Account. ........... , ................ 636 10 

2,039 15 

A. J. VAN NOSTRAND, Secretary-Treasurer. 

I have also, gentlemen, to hand you the certificate of the 
auditors, which reads as follows: 

Toronto, Feb. 28, 1900. 

We hereby certify that we have examined the accounts of 
the Secretary-Treasurer, and vouchers therefor, also Financial 
Statement, and have found them correct. 

Respectfully submitted, 
A. w. CAMPBELL. 

H. L. ESTEN, 

Auditors. 



REPORTS OF COMMITTEES-REPOSITORY AND BIOGRAPHY. 

REPORT OF COMMITTEE ON REPOSITORY AND 
BIOGRAPHY. 

43 

l\Ir. President,-Y our Committee on Repository and Bio
graphy beg leave to report as follows: 

The usual reports and exchanges have been received through
out the year, and the collection of technical works in the library
is steadily increasing in proportions and value. Owing to the 
fact that the rooms in the Parliament Buildings at present occu
pied by the Association are required to meet the demands for 
space for the Surveys Branch of the Crown Lands Department, 
it has been found necessary to seek other quarters. We have 
been fortunate enough to secure the consent of the Honorable 
the Commissioner of Crown Lands to our transfer to a suite of 
three rooms on the opposite side of the corridor from those now 
occupied by the Association. 

The Government also, in consideration of the connection of 
our profession with the Crown Lands Department, have further 
arranged for fittings fot the new rooms to meet the main require-:
ments of the Board of Examiners, but in order to have these 
rooms made suitable it may be necessary to draw upon the 
exchequer of the Association for a moderate amount. When all 
is completed it is confidently expected that a great improvement 
in every way will result from the change, and that the next 
annual meeting will find. us in quarters much more suitable than 
heretofore. Your Committee woulcl ask the co-operation of all 
Ontario land surveyors in the collection of data relating to early 
suneys and surveyors. Slight reflection is necessary to convince 
us that the passing of each! year seals forever one or more sources 
of 'information, and valuable history is thus irretrievably lost to 
the country. "Let us, then, be up and doing." 

Respectfully submitted. 
(Signed), WILLIS CHIPMAN, 

Chairman. 
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REPORT OF COMMITTEE O:-J ENGI~EERING. 

[Owing to the numerous engagements of the chairman, no 
meetings of the committee were held, and consequently no report 
is forthcoming:-En.] 

REPORT OF COMMITTEE ON TOPOGRAPHICAL 

SURVEY. 

Mr. President,-Your Committee on Topographical Survey 
beg to report as follows: 

That the earnest endeavors made for these many years for the 
inception of a trigonometric or geodetic surYey of Canada are 
at last giving hopeful signs for an inauguration thereof. 

A question of such intrinsic merit in the development of our 
country and of our national life can only be benefitted by the 
fullest public discussion. With that end in view, many separate 
copies of the Committee's Report of last year were struck off 
for circulation among our legislators. 

Your Committee regret that Canada was not represented at 
the Seventh International Geographic Congress, held at Berlin 
last September, as it meets only eYery five years. ~--\t this Con
gress a map was exhibited, which deserves especial reference. As 
you are a,vare, a chain of triangles has been -expanded through
out the whole length of Finland ; and now the Finnish Geo
graphical Society has completed a remarkable atlas, shown. at· 
Berlin, " in which all the conditions of the land, natural and 
economic, are mapped with a completeness that has never been 
attempted for any other country. It even includes a map show
ing in horse-power the available energy of the rivers." In this, 
well may we emul~te the Grand Duchy of Russia. 

Since the last report of your Committee the Report of the 
Trigonometrical Survey of New South \ Vales has been received, 
a~d is replet_e with matters of interest. Queensland, too, has its 
tngonometncal Survey, so has Victoria, South Australia \Vestern 
.Australia, and_ even Ta_smania inaugurated one fifty ;ears ag?. 
To the splencltcl geodetic. \\·ork clone in South Africa by Dr. Gill 
references have been made on former occasions. The premier 
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colony of all, however-an appellation with which we are wont 
to clothe ou~selves-Canada, has no trigonometric or geodetic 
survey. Until we have such no thorough topographical survey 
can be instituted nor reliable maps had. 

However, there seems reason to believe that there is begin
ning to be a public awakening to the necessity of initiating this 
great work, not from scientific reasons, but purely from material 
reasons, as an essential link in our national progress and the 
development of our unrivalled resources now lying dormant. 

All of which is respectfully submitted. 
February 26, 1900. 

OTTO J. KLOTZ, 

Chairman. 

REPORT OF ENTERTAINMENT COMMITTEE, 1900. 

Mr. President,-Your Committee on Entertainment for 1899-

1900 beg to report as follows: 
The question as to whether the Annual Meeting of the Asso

ciation should be held in the Parliament Buildings or in some 
hall in the central part of the city was discussed by members of 
the Association and decided in favor of the former. The thanks 
of the Committee and the Association are clue to the Honorable 
the Commissioner of Crown Lands for his kindness in securing 
for us the use of the Railway Committee-room for the more 
largely attended sessions. 

Owing to the second clay of the meeting this year falling on 
Ash \Vednesday a change in the date of the annual dinner was 
deemed advisable, and it accordingly took place on the evening 
of Tuesday, 27th February, at McConkey's parlors. This date 
also was rather unfortunate, as several invited guests had already 
made engagements. 

Amongst these were the President of the Canadian Society 
of Civil Engineers, the President of th~ Canadian Institute, the 
Honorable the Commissioner of Crown Lands, the Honorable 
the Provincial Secretary and Lieut.-Col. Geo. T. Denison. 

In addition to the members present were Mr. Aubrey \,Vhite, 
Assistant Commissioner of Crown Lands; Mr. Kivas Tully, Con
sulting Architect for the Department of Pitblic \,Yorks; Major 
Mutton, R. F. Stupart, Meteorological Office: l\Ir. F. C. Jarvis, 
Barrister; Messrs. \V. S. Skeats, C. . M. Canniff, C.E., R. E. 
Speakman, C. E.. and C. Dod. 
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The chair was taken by yourself, and the vice-chair by the 
vice-president, Mr. Geo. Ross. Justice having been clone to the 
menu, the toast, " Our Queen," was loyally proposed from the 
chair, and as loyally received. " Our Empire," proposed by the 
chairman, was responded to by Major :\1 utton, and followed by 
" Soldiers of the Queen," sung by 1Ir. Canniff. " Our Do
minion," proposed by the chairman, was responded to by one 
of our active members, who has recently been elevated to the 
Senate. Senator Casgrain, in speaking to this toast, quoted 
freely from the standard history of Canada in proof of the loyalty 
of our compatriots in Quebec. 

From the ~ice-chair the toast, ·' Our Province," was pro
posed, and it was ably responded to by Mr. Aubrey \Yhite. "Our 
G'-'1ests," proposed by the vice-chairman, was responded to by 
Messrs. Tully, Stu part, Speakman and Jarvis. _-\s ,·olunteer 

· toasts Mr. White proposed the health of Messrs. Kirkpatriek and 
E. Stewart, and Mr. Niven proposed the health of ~Ir. \V. R. 
Aylesworth. The toast, " Our Ladies," ,,·as responded to by 
Messrs. Esten, Speight and Skeats. The toast list was further 
enlivened by the following songs: "The Absent-minded Beggar," 
by }Ir. Canniff; "The Boys of the Old Brigade," by :\lajor 
:\I utton; " Bacon and Greens," by l\Ir. Niven; .. The Extension 
of the Railway," by Mr. Sewell; "Teddy, the Tyler," by :\Ir. 
"'vV. A. Browne, and •· Bonnie Dundee,' by :\Ir. Niven. "Auld 
Lang Syne " and " God Save the Queen " concluded a very plea
ant evening's relaxation. 

A.. detailed report of financial transactions is filed with the 
Secretary-Treasurer. 

:\11 of which is respectfully submitted. 
A. J. VAN X OSTRAND, 

Acting Chairman. 

REPORT OF PUBLICATION COMMITTEE. 

Mr .. Presic~en_t,-The Committee regret the delay that oc
curred m pt~bhshmg the Report. We hope that, notwithstanding 
a few om1ss1ons by the printers, the result of o·ur pleasing labors 
ma.y not b~ deemed altogether unsatisfactory. The diagrams 
accompanying papers are rarely suitable for publication, and a 
good deal of labor is expended in reproducing them. 

The than½s of the _Association are due to Mrs. Amy Moss 
and Mr. Justice Moss for their kindness in giving information 
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regarding the life . of Surveyor-General Sullivan for our bio
graphical sketch. 

Thirteen hundred and fifty copies of our Report were printed 
by Messrs. Henderson & Co. at a cost of $374.30. 

The members of the Association should not be forgetful of 
the interests of our advertisers. 

We have exchanged Reports with the following societies: 

School f P f 1 S · E · · S · o rac 1ca c1ence ngmeenng oc1ety ........................ 200 

Michigan Engineering Society................................................. 130 

Ohio Society of Surveyors and Civil Engineers ........................ roo 
Illinois Society of Engineers and Surveyors ............................. 130 

Indiana Engineering Society................................................... 75 
Iowa Civil Engineers' and Surveyors' Society....................... 70 
Wisconsin Engineering Society................................................ 20 

Purdue Society of Civil Engineers.......................................... go 

Respectfully submitted. 
KILLALY GAMBLE, 

Chairman. 

REPORT OF EXPLORATION COMMITTEE, 1900. 

Mr. President,-In former Reports of your Committee 
repeated statements have been made as to the desirability of a 
thorough system for the exploration of our unoccupied territory 
being adopted. For this purpose as yet no systematic effort has 
been made. An immense; area of our Dominion still remains not 
only unoccupied, but as to its resources and capabilities of pro
duction almost unknown. This almost unlimited field still 
remains, awaiting the explorer, geologist and surveyor. 

It is not many years past when large portions of our territory 
were spoken of as seas of mountains and wildernesses of rocks, 
lakes and swamps. What do we now see? These, then, despised, 
because unexplored districts, the most valuable feeders for our 
most extensive r<l;ilway system. All praise to the excellent work 
done by the staff of the Geological Survey, who, in years past, 
were our_ only true explorers! We have the money, and we have 
the men. Why not devise some systematic method, and press 
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on the work until every square mile of our great inheritance has 
been reported on and correctly mapped? 

There can be no doubt in the minds of the members of the 
Ontario Land Surveyors' Association as to who the proper men 
.are to undertake this great work. Every year our colleges and 
0. L. S. Board of Examiners are improving the preparation of 
our members for just such an undertaking. _ The lines termed 
" base lines " and the boundary lines, as lately run, have, we 
submit, hitherto too closely adhered to the mathematical defini
tion, •· length without breadth," to be correctly termed explora
tion lines. Your Committee would earnestly press upon the Asso
ciation the necessity of, without any delay, discussing, arranging 
and submitting to the Government a proposed system of ex
ploration. As to the method to be· adopted, many suggestions 
have been made. That the line of exploration, while being so 
run as to supply information for a correct plan, should not be 
confined to a specific direction, but varied in its course at the 
,discretion of the explorer. That at certain intervals of distance 
lateral explorations shall be made, on both sides of such main 
line, to the distance of three to ten miles; that where the course 
of a river can be utilized, its course be sufficiently accurately 
ascertained, and lateral explorations made in a similar manner 
as in former case. In case of an extensive survey, supply depots 
-could be established at defined points for convenience of assis!
·ant explorers. In all cases we would submit that the· modern 
·system of warfare, be adopted. Put· a qualified and reliable man 
in charge: do' not encircle him with a quantity of "red tape," 
:and give him, as far as reasonable in the case, a free hand. 

We leave it in the hands of our comrades of the Topo
graph~cal Surveying Committee to follow in pressing on that 
most important, and what is more illustrated every day, ::i.bso
!utely necessary work for eYery civilized community

1 
the filling 

m of the details after the reports of the explorers have been 
recorded. 

February 26, 1900. 

M. GA ,·rLLER, 

Chairman. 
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REPORT OF COMMITTEE ON LAND SURVEYING. 

Mr. President,-Your Committee begs to report that during 
the past year land surveying business has still continued to 
increase throughout the Province of Ontario, which is without 
doubt due to the general growth of prosperity our whole 
Dominion is now enjoying, and the actions our governn~ent are 
taking in providing for the development of our vast agricultural 
and mining resources, which were never more prominently set 
before the eyes of the whole world than they are to-day. 

\Ve are also pleased to learn of the united action by all inter
ested, in larger proposals now being brought into consideration 
by our Government, viz., explorations in the northern parts of 
our Province for the still further developing of nature's wealth. 

Your Committee would urge upon the members of the Asso
ciation the importance of sending into this Committee, in the 
form of questions any peculiar cases they may meet with in 
their practice during the year. The practical information given 
by the members arising from discussion upon the questions is 
much appreciated by all, and greatly adds to the value of our 
Proceedings when printed and sent abroad. 

A var-iety of questions in all branches of our profession would 
be still. more interesting. 

Questions in surveying have been sent ,in to your Committee 
which with replies hav~ been appended hereto. 

All of \\'hich is respectfully submitted. 

February 27, 1990. 

HAROLD H. GrnsoN, 
Chairman. 

QUESTIONS. 

A road allowance is shown along the M uskoka River on 
original plan and field notes, and although never used for public 
travel it has not been closed or dealt with , by council. 

A plan of subdivision is filed in 1872, sl1o'wing lots running 
to \\'ater's edge \\'ith no road allowance and lots are conveyed 
according to this plan, also a subsequent corporation plan duly 
signed by the officers shows no road allowance. 

The property is enclosed by a fence excepting along river. 
The present council claim this road allowance and instruct 

their engineer to lay water pipes along it. 
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Question 1.-Can the engineer and workmen be prosecuted 
for trespass for entering upon this land. A.ns.-N o: providing. 
council have passed the necessary by-law for opening the road 
when it is in the possession of a private party. 
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Question 2.-In making a new corporation plan should this 
be shown as a road allowance. Ans.-Y es. 

The accompanying plan shows part of the Great Northern 
Road survey through the Township of McKellar. The lots were 
laid out in the original survey in two concessions, A and B, on 
either side of the road, being posted along said road on which 
they front. The posts along the road are al~ gone from side-road 
18 and 19 to side-road 23 and 24. The road is opened and 
traveled, and runs through a clearing, so that no blazed line can 
be found, and the points where the various angles were made 
in the road are not marked on the ground. There are no posts 
planted on rear line of these road lots ( except at the side-roads) 
as shown by the field notes. 

Q.-How would you make sub-division to get point from 
which to run line between lots 21 and 22, Concession B? 

A.-Locate the angles in the road nearest to line between 
lots 21 and 22 by resurveying the road from nearest known 
points on each side of same. Between these angles give each 
frontage its proportional width to 'that intended in the original 
survey. 

_ 1. What is to be understood by the words, "alternate con
cession in Sub-section 2 or Section 37? A.-The word "alter-

" b 1· . d cl f " . 1 " nate, we e 1eve, was mten e or sect1ona . 

2. Can a municipal survey be made under instructions from 
the C. L. D. where a concession line is in dispute as to different 
stakes? A.-N o. 

3. Where, in an original township survey part of the town
ship was only run out, but many of the lots throughout the 
whole township were sold, can the Government order the com
pletion of the township- survey without a ,petition from the muni
cipality? A.-N o. 

If made by the surveyor as a municipal survey under the Act, 
which Act he does not follow, is his survey legal? Say he made 
the survey in the year 1854? A.-No. 

The next diagram shows a portion of a township laid out 
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in accordance with the order-in-council as mentioned in Sec
tion 28, Survey Act, R.S.O., 1897, i.~., in· sections or blocks. 
The governing boundary of the block or section in Con. I 5 is 
broken by Honora Bay. Should the lines from 16 to 20 be run 
according to the astronomical course as shown in the original 
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notes, or should they be run parallel to line between 20 and 21, 

which line between 20 and 21 is supposed to have been run in 
original survey? The township does not come under Sub
section 2 of Section 28. A.-· Run side lines on same course as 
line between lots 20 and 21. 
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denotes where stakes are now standing. 

In the above sketch are shown sectional surveys run out 
after passing of order-in-council of :\Iarch 27, 1829. See Sub
section I of Section 28 of Survey Act. The sections are not in 
tovmships mentioned in Sub-section 2 or Section 29. 

1. Q.-How should line between Lots 8 and 9 in Con. A 
be run? A.-On same course as sideroad between Lots 5 and 6 
as determined by posts at corners of lots S and 6, Con. A, and 
of Lot 6 in Con. C. 

2. Q.-How should line between Lots 8 and 9 in Con. B be 
run? A.-On same course as side-road between Lots 5 and 6 as 
above stated. 
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3. Q.-How should line between Lots 8 and 9 in Con. C be 
run? A.-On same course as side-road between Lots 5 and 6 as 
determined by post at corner Lot 6, Con. C, and Lots 5 and 6, 
-Con. D. 

4. Q.-Should lot lines be shown as on sketch within lake 
limits. .-\.-It is not the practice of the Government, but under 
many circumstances they should be. 

5. Q.-How should you find corners X and P? A.-Inter
sect concession line B and C with side-road ro and II, and sub
.divide from point so found to post at corner, Lot 6, 'Con. C. 

DRAINAGE COMMITTEE. 

·To THE 'AssocrATION OF ONTARIO LAND SURVEYORS: 

Gentlemen,-· I find it impossible to thoroughly review the 
.drainage. work of the Province during the last year, since the 
labor and expense of collecting statistics in detail is far greater 
than can be undertaken by members of this Association. 

It occurs to me, however. that such statistics might be col
lected and published without great expense by the Department 
.of Agriculture; and I am satisfied that, in Yiew of the interest~ 
involved, the information would be of much value, not only to 
members of this Association, but to the Province generally. 

In so far as I have been able to ascertain, work under both 
the Drainage Act and the Ditches and Watercourses _-\ct is not 
falling off, although the sanguine- expectations of the public that 
litigation would be decreased under the revised Acts have not 
been realized. 

There appears to be much dissatisfaction and difficulty -in 
working under some of the recent amendments to the .-\cts. and 
it would seem advisable to have some of these matters brought 
to the attention of the Legislature. I cannot however recom-

' ' mend that action be taken by the Association, as I am strongly 
of opinion that we should interfere as little as possible in matters 
of this character. It is our business to work under the Acts as 
they are, and according to the construction put upon them by 
the courts; and should any member of the Association feel dis
·pose& to question the ruling of the county judge or of any other 
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.court, it might be well for him, both in his own and his clients' 

.interest, to remember the advice given by '' Punch" to those 

.about to be married, " Don't." · 
The working out of any drainage scheme, .and its attendant 

.assessment, is an extremely difficult operation, and requires not 
.only a thorough knowledge of the A.cts on drainage, but also a 
knowledge of the decisions of the various courts. Again, to 
thoroughly understand and properly apply the dictum of the 
court, it is necessary to have a knowledge of the particular drain 
:and watershed reported upon before comparison can be made 
with the case in hand. 

There are, however, a few general principles of "judge-made 
'law" which apply to all cases ; therefore a study of reported 
.cases will greatly assist an engineer in working out any drainage 
:scheme. 

The apportionment of assessment between "benefit," "outlet 
liability" and "injuring liability " is doubtless the most frequent 
cause of difficulty. " Benefit " is generally dealt with by the 
·Court. of R~vision and the county judge; consequently we have 
fe\\· reported cases bearing on this point, and the Association 
can do good work in collecting such decisions. I have attached 
to this report the decision on· a somewhat peculiar case, which, 
I· trust, may be of interest. 

The "outlet " and " injuring" liability question is one upon 
which many court decisions have been given, but as few impor
tant rulings have been made since the reconstruction of the 
Drainage Act in 1894, we cannot tell whether the courts will or 
-will not hold that the Legislature intended to override the com
mon law rights of landholders. 

Mr. Gardiner has contributed an interesting discussion upon 
the above question, which is submitted herewith. I recommend 
that the cases of " Metcalf vs. Ekfrid " and " Broughton vs. 
-Grey " be studied in connection with it. In conclusion, I may 
-state that I am of opinion that a study of the common law, in 
so far as it relates to water and watercourses and the rights of 
riparian and other landowners, will be of great service in the 
practice of the drainage engineer. 

w. F. VAN BUSKIRK, O.L.S., 
(M. Can. Soc. C.E.) 

Chairman Com. on_ Drainage. 
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IS A NATURAL WATERCOURSE A "SUFFICIENT 

OUTLET" UNDER THE DRAINAGE ACT OF 1894? 

Interpretation clause No. 11 of the Municipal Drain~ge Act 
explains that " sufficient outlet " shall mean the safe discharge 
of water at a point where it will do no injury to land and roads," 
meaning, it is assumed, in the case of artificial channels, a suf
ficient grade and cross-section to properly carry the water. 

The Chief Justice of Ontario, in Stephen vs. McGillivray, 
18 A.R., page 54, says that: 

"The mere ordinary clearing up of the country whereby the 
water ran off through the natural streams cannot, I think, be 
a reason for charging that water is caused to flow upon and 
injur·e lands lower down, within the apparent intention of the 
statute." 

In Orford YS. Howard, 18 A.R., page 505, Maclennan, J. A., 
says: 

"But when they get to McGregor's Creek they get an outlet, 
w~ich they h~ve a right to use, and they haYe no further concern 
with the water when it has reached that point. I think by the 
common law it is the right of· every land.owner to drain his land 
into any natural watercourse accessible to him." 

This would seem to indicate that a natural watercourse was 
esteemed a sufficient outlet under the law of 1887. 

Court of Appeal, Harwich vs. Raleigh. ~Ir. Justice Mac-
lennan says. . 

''At the outset it is a somewhat startling proposition to say 
that the Legislature has enacted that landowners shall be charge
able with lar·ge sums, for which there can be no, pretence that 
they have or can receive any benefit. Such legislation could · 
hardly be called by any other name than confiscation and before· 

. ' we can uphold the Judgment of the learned referee we must be 
very clear that such is the meaning and intention of the language 
used by the Legislature." · 

The same authority asserts that the rio·ht to use a natural 
watercourse has been recognized ever sine: the year 1834. 

In Broughton YS. Grey and Elma, the unanimous decision 
of the Supreme Court was that: 

'~The Act of 1892, equally as that section in the Act of 1887, 
applies upon the question of outlet, only to drains properly so 
called, and does not extend to nor include orio-inal watercourses 

b 
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which have been deepened or enlarged. Indeed, the contrary 
opinion appears to me to be wholly in~on~istent with the p~in
ciple upon which the whole of the legislation upon the subJect 
is founded." 

It appears that up to the enactment of 1894 a natural water
course was regarded as a "sufficient outlet." 

The above, it may be said, is "ancient history," but does it 
not concern us when considering the amendment of 1894. The 
learned referee, in his judgment, Harwich vs. Raleigh, remarks 
that: 

"If in subsequent laws other powers are given_, and other 
modes of proceeding provided, the natural inference is that such. 
new laws are auxiliary to the old." 

Therefore, in an endeavor to determine our duty under the 
law of 1894, are we not justified in regarding the amendments 
therein as auxiliary to the· old law, and are we not more than. 
justified in having due regard to the expressed opinions of the 
learned judges in their interpretation of previous legislation as 
it comes to us in the reported cases? 

From this source we find on the authority of Chief Justice· 
Hagarty, Stephen vs. McGillivray, that 

"The mere ordinary clearing up of the C<)Untry whereby the
water ran off through _the natural streams cannot be a reason· 
for charging that water is caused to flow upon and injure lands. 
lower down." 

In Orford vs. Howard :\Ir. Justice Maclennan says: 
"I think by the common law it is the right of every landowner 

to drain his land into any natural watercourse accessible to him." 

Irt·,Broughton vs. Grey and Elma the Supreme Court declares. 
that the Act of 1892, equally as that of 1887, "applies upon the 
question of outlet, only to drains properly so called·, and does not 
extend to nor include original watercourses. Indeed, the con:... 
trary opinion appears to be wholly inconsistent with the prin
ciple upon · which the whole legislation upon the subject is 
founded." 

In Harwich vs. Raleigh Mr. Justice Maclennan says: 
"At the outset it is a somewhat startling proposition to say 

that the Legislature has enacted that landowners shall be charge
able with large sums~ for which there can be no pretence that 

5 
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they have received, or can receive any benefit. ,Such leg~sla~~on 
could hardly be called by any other name than · confiscation. 

Mr. Justice Osler, in his remarks, Harwich vs. Raleigh, 
expresses the opinion: . 

''That if the Legislature meant to place such an extraordinary 
burden upon an upper township as is here sought t<? be placed 
by Raleigh upon Harwich, which neither needs, nor is benefited 
by the proposed works, they would have said so in clear and 
m1mistakeable language.'' 

Does the amendment of 1894 express in clear and unmis
takeable language that such was the intention of the Legislature? 

Mr. Justice Burton,_ the dissenting judge in appeal, Orford YS. 

Howard: 
"Did not for a moment assume that parti~s could be assessed 

;in respect of an outlet for water which naturally flowed into the 
.drain from the upper part of the same watercourse." but he 
:asserts: 

"It is a very different matter when water is brought from 
another part of the upper township, which would never have 
found its way naturally into the stream." 

In Harwich vs. Raleigh the same learned judge remarks that: 
"The amendment to Section 590 was made no doubt, in con

:sequence of the division of opinion in this· court in the case of 
Orford vs. Howard." 

The conditions under which the division of opinion origi
nated, it is seen, was the bringing of ,vater "from another part 
of the upper township, which would never have found its way 
naturally into the stream." The principle laid down by the 
Chief Justice regarding the ordinary agricultural_ improvement 
of the land is unchallenged, and no attempt is made to define 
or restrict those rights, but authority is sought to enable assess
ment to be mc1;de on lands, the water from which '"·ould never 
have found its way naturally into the streaip, nothing that can 
b_e construed as confiscatiop or i?terference with existing rights, 
simply an an:ie~dn~ent t_o authorize an assessment in exceptional 
.cases where mJusttce might be done to the lower lands. 

Froi~1 tl~e similarity ~f the language used by the learned 
-referee 111 _his comme_nts 111 the case of Harwich vs. Raleigh to 
~ha~ used m Sub-section 5 of Section 3 of the Act of 1894 there
ts httle room fo7 doubt that this_ amendment owes its origin to 
Jhat case; the difficulty he expenenced in reaching a conclusion, 
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owing to the exceptional conditions found in the drainage• area 
is thus referred to by the official referee: 

''None of the 'creeks' in the present case can be compared 
with McGregor's Creek in Orford vs. Howard. The water be
tween ridges or banks is called a 'creek'; it then spreads out over 
low, plain land, and is again collected into a drain. · 

"They caused more water to flow upon Raleigh than would 
naturally have flowed there, and they brought water more rapidly 
upon Raleigh than would naturally have come. The water now 
complained of has been increased in quantity, and the velocity 
with which it has come into- Raleigh has been increased." 

It is also remarked that: 
"No doubt there is difficulty in construing Section 590, and 

it may be that it was not intended to apply to such cases as this." 
But the learned referee considered it his duty to sustain the 

assessment against the higher lands, and the· Court of Appeal, on 
an equal division, sustained the judgment, but this decision is 
overruled by the Supreme Court, showing that in the opinion 
of that Court the rights of the individual in a natural water
course, even when of an exceptional character, had not been 
changed by the legislation of 1892. It was the exceptional char'
acter of the drainage area that occasioned the difficulty found by 
the official referee in reaching a conclusion. Is it not reasonable, 
therefore, to assume that the amendment of 1894 was intended 
to provide for such exceptional conditions: but when, consid
ering the value of the amendment, it appears essential to have 
regard to1 the action of the 'Supreme Court, and also to determine 
if the language used is so "clear and unmistakeable" as to war
rant the conclusion that a radical change in the law was intended. 
No attempt is made to define the term, "causing water to flow 
upon and injure," nor to define the lands to be assessed. Direc
tions are given to have regard to tJ.ie volume of water, and to 
the speed with which it is caused to flow into the drains. The 
particular lands liable are still to be determined according to the 
judgment of the engineer or surveyor, Court of Revision, County 
Judge or referee; but considering the decision of the Supreme 
Court, can this amendment be regarded as applying to original 
watercourses, whereby "the principle upo!!_ which the whole of 
the legislation upon the subject" will be set at naught, and the 
principle of confiscation introduced. 
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RE A:~PEAL CANADA Co. FROM AssEsS:MENT UNDER BY-LAW No. 388, 

, TowNsHIP oF Er.;LICE. W. F. VAN BusKIRK, ENGINEER. 

JUDGMENT. 

IN THE MATTER of the Appeal of the Canada Company, the 

owners of Lots numbers 12 in the I Ith, 12th and 13th Con

cessions of the Township of Ellice against the decision of 

the Court of Revision on the appeal thereto of the said 

Company from the assessment of the Engineer under By

law No. 388, provisionally passed by the said Township on 

the 29th March, 1899. 

The hearing of the said appeal began before me on the 30th 

day of May last, when at the request of the Canada Company it 

·was adjourned to take further evidence. \Yhereupon on Monday, 

the 19th day of June last, I proceeded to take furthei: evidence, 

and, having heard all parties, I have come to the conclusion that 

I ought not to disturb the said assessment. It may be that it is 

not strictly exact to the extent fixed by the said engineer, but 

I cannot find any evidence upon which to fix with any satisfac

tion any other assessment lower than that of the engineer. I 

certainly think that, from a purely agricultural standpoint, the 

lands may not be benefitted at all by the supposed drain; but 

as peat lands the lots ·are valuable, realizing, in fact, more than 

lands reasonably fit for agriculture in the neighborhood. Then 

the question comes, Haying a value, are these lands benefited by 

the proposed drainage? ?\Ir. Dickson, witness for the Company, 

states that it is necessary to have the peat dry, but that if a 

?redge l?e used to _s_coop up the peat, then drainage by drains 

is undesirable; but if no dredge is used, without drainage (if 

very wet) the p_eat cannot well be secured by m~nual digging. 

The latter fact is almost self-evident. I have no evidence that 

it is the purpose of the vendees of the land to o-et a dredge· and 

I do not think the Company ~Ymtld set up th~t contingedcy to 

escape an asses~ment f~r a dramage, which is certainly necessary 

to make acces_sible then- peat lands, except only in the event of 
one o~ l\Ir. Dickson's dredges being used. 

_vVithont s:1ch arti_ficial means these peat bogs can only be 

wm ked by bemg dramed. I don't think I should assume the 

substitution of arti~cial means for drainage, more particularly 

when I have no evidence that such are to be employed.• -
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As to the course of the drain, its directign, and as to all other 
points raised in opposition to the proposed drain, counsel for 
the Company practically made an abandonment. I, therefore, 
dismiss the appeal with costs. 

JoRN A. BARRON (J.). 
4th July, 1899. 
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SAMPLES OF A COUNTRY SU.RVEYOR'S LIFE~ 
Bv HAROLD H. GIBSON. 

Surveyors may be divided into three classes: (I) City sur
veyors, (2) Country surveyors, and (3) those performing Gov
ernment work. Among the latter class might also be placed all 
those surveyors who do not permanently rtside in some par
ticular locality. but rather follow up their work in various parts 
of the country, as in the case of surveyors who make a specialty 
of laying out railroads. 

A.s to· the personal advantages of any one of the three over 
the others there would certainly be decided differences of opinion 
·if a decision ,vere called for. For some of us appear to enjoy 
sampling the life of each during the year, and, like as in every
thing else. it is certainly well that all do not attempt to cling to 
any one class. · 

The writer in penning this article only hopes to point out 
some features that appear prominent in the country surveyor's 
life, although sometimes the same might also be noted in either 
or both of the other classes as more or less prominent. 

In the first place it appears to him that the country sur
veyor's life is the happy medium. For one reason he has not 
got too much to do, and for another he escapes the hardships, 
and at times the privations. respectively. of the members of the 
other classes, which are both very serious considerations. and 
should be \vel1 weighed before being entered upon. 

~ow, what is a country surveyor? He is one who lives away 
from the cities, and may reside in some smal1 town, vil1age, 
hamlet, or even on a farm in some rural district. And in such 
a location, if he does not know everybody, ·everybody knows 
him, and knows him as the surveyor. Being an educated and pro
fessional man, he takes the hig-hest stand in society. and should be 
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known for his probity, sobriety and uprightness in the discharge 
of his duties. 

He possesses horses and carriages as well as a roo?1y office, 
well lighted, and fully equipped with all 1:1ecessary f~rmtur~, and 
surveying and draughting instruments smtable for his particular 
line of local work. 

In very many cases he is looked up to as an adviser or c~un
sellor among the inhabitants of his district, which may encircle 
many miles of territory. For example, if any important business 
transaction or commercial enterprise is to be undertaken, often 
the matter is laid before him for his scientific opinion, upon which 
great reliance is placed. Reliance, however, depends to a great 
extent upon the length of time he has resided and carried on his 
business in that locality and his success therein. A.s time goes 
on a surveyor grows mighty in the good habit which the law 
requires of him, to deal justly in the discharge of his duties. 
Therefore, the longer he lives the more respected he becomes. 

The country surveyor, when he first sets· up business, may 
.have verv extended ideas as to what his future will be, but as 
time goe~ on he will often, if not in all cases, find ( that is, i_f he is 
-depending upon his profession as a livelihood) that he must also 
,engage himself in one or more other lines of business. ~-\ pro
minent late surveyor used to say that •· if any surveyor started 
out with the intention of making a living out of running side lines 
all his life he had better stop at once and go to farming... This 
is doubtless a fact with many of our country s11r,·eyors, and, 
perhaps, all would find. it to be the case, even in the most favored 
locality. The demat1d for country surveying is so small that one 
cat: only live contented with· the fact that his expenses are also 
qmte lmv. So, when the young surveyor finds that he must also 
enter into some other business, he begins to see in real earnest 
(if it has not come to him before) the great advantages he derives 
from havi~g. in· hi~ young student days made a careful study of 
the Quadnvmm sciences, or, better still, to have laid special stress 
on s9me particular branc_h or branches thereof such as en
gineering, which additional occupation is so often_ ~hosen by our 
members, and appears to be the natural addendum of our 
profession. 

It might be _\Yell to note here that for the above and many 
other reasons wo.uld _it no! be ,vell for our profession, in order to 
procure a· greater umfonmty of knowledge among surveyors, that 



PAPERS READ-COUNTRY SURVEYOR'S LIFE. 

the elementary subjects upon which engineering is based be 
introduced in the examinations. At the present time, many who 
present themselves as candidates have already taken a course 
at some engineering school, which is decidedly to ,their· advan
tage, for there is no better foundation upon which an engineer 
can build than through having the practical knowledge whicli 
only a surveyor can acquire. 

Not all country surveyors engaged in other lines of business 
besides their own do so for a livelihood, for some may choose 
to do so through their love of research in some more extensiv~ 
field than that of our profession, which is very limited when com
pared with engineering and many other professions and occu
pations, which are endless in their possibilities for new ideas. 

A country surveyor may be said to derive the advantages 
of not always being placed in a locality where entertainments of 
a social character are daily going on, excepting, the writer must 
a.dmit, at least once a year, when he finds it necessary to visit 
the Queen City for a few days, and enJoy with his brothers in 
the profession one very sociable evening. He, therefore, has 
great opportunities of spending his evenings in his library, 
storing the limitless reservoirs of his brain with such practical 
information as he now knows from experience is most profitable 
for him in his business. In his office library will be found many 
-commercial and scientific papers as well as the best dailies, and 
by a careful study of them, aside from his regular course of 
reading of heavier works, he keeps up with the times. 

Law being the more important part of a surveyor's reading 
-course, he naturally looks' for the best and quickest method of 
.acquiring the true meaning thereof, and he finds that by closely 
following the discussions in Parliament "·hen the laws are being 
passed and the various interesting court cases, with the judges' 
•opinions thereon, particularly of those reaching the Court of 
Appeal, that he can acquire abundance of facts to guide him in 
the discharge of his duties and place him in honorable positions 
.before men. 

Let us now observe some of the features of his surveying· 
work which appear to strike us as most prominent. 

ORDERS BY MAIL FOR \\'ORK. 

How very indefinite they are sometimes! Let us take a Yery 
:good example. Here is the copy of a letter asking for surveying 
to be done at Smith's Corners, thirty miles from his office: 
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Smith'-s Corners, Feb. 3, 1899. 
Dear Sir,-Could you pleas come and do sum survaying for 

me. Mr. Brown and his men are cutting trees in my b_ush and 
w01'lt stop they tell me I must get a survayor to run the rite 
line, so pleas come at once. 

Yours truly, JOHN SMITH. 

Of course, l\Ir. Smith does not understand the great disad
vantage to the surveyor in neglecting to state in his letter be
tween which lots the survey is to be made; also the name of the 
township and number of concession, more particularly in this. 
case as Smith's Corners adjoins three townships; and he requires. 
the work to be done at once, so no time can be taken to write 
for particulars; therefore all that can be clone is for the surveyor 
to collect together all the old field notes, plans and -astronomic 
information relating to several of the lots, ~oncessions and base 
lines in each of the three townships. It is also necessary for him 
to take along, besides his transit, a large compass to facilitate 
matters on the ground, if it is found possible to do the work with 
the compass and chain only ; also various other articles and 
books, such as calculating tables, testament, small tools for 
repairs and instruments for clraughting : also a Canadian Al
manac, which is always improving for the use of surveyors in 
their as'tronomic work. 

After having driven to Smith's Corners, or in the vicinity· 
of his destination, it sometimes happens that the surveyor may· 
be misdirected, and he will drive· up a long lane, perhaps filled 
deep ,Yith snow. owned by one of Mr. Smi~h's cousins, two miles, 
more or less, away from the right place. However. he has. 
gotten used to such troubles as these, and says Yen· little. In
d~fini!e orders is one of the trials of a country sur~eyor, which 
his city brother doubtless has a little to do with. Definite· 
instructions by letter from those who understand what is requir.ed, 
and personal interYiews by all others, would be a yen· satis
factory rule if always carried out, but this is impossible ·always. 
and so the trial goes on. 

~he evening before the day of survey is always spent in dis
cussmg the proposed work, and determining the best and quickest 
means to the end. Often the party or parties do not require that 
the surveyor shall make a survey that mig-ht set aside existing· 
fence lines or points not at the present time in dispute, but only 
that he shall establish certain lines on the assumption that all 
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adjoining are correct. This is what is called a .. conventional " 
survey, and it is just as legal as the survey made according to· 
law, so· far as the interested parties are concerned when they 
agree as to it. 

Much time is often spent in locating the proper monuments
or boundaries from which to commence the survey, it being the 
most important part of the work; and after they are all deter
mined the balance of the survey is merely a proper application 
of· geometry and mathematics, combined with such practical 
experience a~ the surveyor may have at his disposal for spe~cl 
in the work. 

The running of a trial line through bush or over rough 
ground for a mile or more is a common occurrence. Suppose 
the surveyor has to join the front and rear angles of both sides 
of a lot when such points are already marked with stakes, and 
he does not know the exact bearing of either line, he will then 
have to assume a bearing obtained as nearly as possible from his 
knowledge of the township lines, then run his line, say, one 

. hundred chains, more or less, to the rear of the concession, and 
measure his error, and also the rear encl of the lot; then return 
over the trial line, laying off the calculated offsets; the~ measure 
front of lot, which may be quite different from the rear, make 
calculation for true bearing of other side of lot, ancl run same 
from front to rear. This line shoulcJ . then split the stake iG 
centre if there has been no local attraction, and all other al'ow
ancE.;; for compass variations have been made as the line is 
being run. 

For rough, quick work the surveyor will always use his 
compass, which gives miraculous results in experienced hands. 

There is a no more fruitful source for ,·ariety in descrip.tions 
of land than out in the country. for occasionally the surveyor 
will require to use his highest ingenuity to devise some new 
method in describing a parcel of land. Owirig, of course, to 
various reasons, but the most frequent cause is that clue to the 
owner wishing the surveyor tb spend only one clay in making 
the survey \\·hen he should have taken perhaps two; and the 
result is that the description will be either ve_ry indefinite in a 
few years to ''come, or else very cumbersome, and at least not as 
simple as it' would be if sufficient time were taken in the first 
place to make the survey. 

If there is anything that is mysterious about surveying in 
the eyes of the general public it is the fact that surveyors some-
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times run lines by the stars. During such surve:ys you will som~
times hear men in the gang discussing the subject, and as their 
wonderment finds expression in words the more deeply they 
seem to become mystified. Now, if the surveyor's assistant 
happ'ens to be along with him he generally adds a few words at 
the right moment, which seems to hav~ the same effect upon 
th~m that is said to have been caused by an old surveyor who, 
while running lines with his compass, always used to walk! around 
and around it with strange mutterings upon his lips, causing the 
onlookers to have a very superstitious belief in the results of 
his work. 

Men sometimes ask the question, "Wh-at in the world have 
the stars got to do with my line fences that you need to spend 
time in looking at them? And it often takes considerable ex
planation to show why it is so very necessary in many cases to 
proceed by that method, for the law requires that the line shall 
be run on the same astronomic bearing as the base line perhaps 
several miles away. 

Often in running lines through thick bush for a mile and a: 
9.uarter to join a point at the rear after running for about a mile, 
or perhaps only half a mile, some or all of the men you have with 
you will begin to impress upon yo_u, if they can, their belief that 
you are running away across the lots, and perhaps even suggest 
that you go back and start over again. Some of these men are 
often old hunters. who have travelled through and through that 
bush all their lives, and know every foot of it, they will tell you; 
and they- also know just where this line should be by certain old 
landmarks, considered as right by all, even if the line was never 
run by a surveyor before. 

It is well to note the distances of these points from your line, 
and as you near the end you may have several points at various 
distances from your line. The men, of course, are always the 
first to reach the encl of the line, and at once search about for 
the corner stake; and if you want them to put clown a picket on· 
your line at that point, if it happens to hit it exactly, or even 
~lose to it, they "·ill sometimes pull up the picket again and set 
1t very carefully off the line on some other 1>0int, as if that was 
the corner stake. and then wait to hear if you will say: "All right, 
boys; that's where the corner stake is." .~\ncl thus they some
times try to catch you if they can "·hen they have been making 
such t_errible assertions about your line running across the lots, 
when 1t has really come out exactly right. It is in just such cases 
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as these that the young surveyor is apt to become confused in 
his work and make mistakes, but experience soon teaches him 
to ignore all such talk and quietly attend to his own business. 
Still, he cannot help but feel a little anxious, if for nothing else 
than his own comfort, for all surveyors doing such work fully 
understand ·the peculiar sensations that arise as they near the 
end of long lines, and they learn to check very many times with 
care the angle they lay off with the meridian before commencing 
to run the line. 

. Country surveyors should fully understand the immense 
advantage in having the best of instruments, and in keeping them 
in perfect adjustment. Before commencing a survey in which 
there are long lines to be run he should always make a quick 
trial of the more important adjustments, and be particular to see 
that all screws work if anything a little on the stiff side, to pre
vent play between the parts, due to wear, which might not be 
detected in the ordinary process of adjustment. 

Owing to the necessity of carrying instruments in buggies 
over rough roads sometimes the screws will loosen and cross
wires will shift; and if the surveyor does not note this fact he 
will, of course, find that his work does not come out as closely 
as it should. In city surveying the lines are generally short, and 
lighter transits will do the work quite accurately. 

DISCUSSION. 

The President-No doubt many of us have had sin1ilar 
experiences to Mr. Gibson in receiving letters from different 
parties, who want you to go to their place and run their lines 
without telling you where they are. In the part of the country 
I come from these letters are sometimes written in a foreign 
language, which adcf's a little to the confusion. 

~Ir. Wilkie-I have listened with a great deal of interest to 
the paper, and I can say that I have had similar experiences. I 
had a new one this month through a gentleman who ought to 
have known verv much better, as he hailed from the city of New 
York. He wrote me, asking me to go prepared bringing all 
information to snrvev a lot in a certain township. He mentioned 
the township, but h~ did not mention the lot. He was a mining 
engineer, wishing to have a mining location s1,1rveyed. 
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Mr. Niven-People send word ·to you to go and run a line 
without' specifying where. Only last week I went over into the 
County of Hastings ; arrived there about nine o'clock in the 
evening; and I ,vas· to run a line the next day. It happened that 
the line was some distance away, about a mile into the woods, I 
think; and I had no chance of getting in there that night to get 
an observation; and the only thing· I could do ,Yas to i:un a,line 
in from a line I had previously run, as even if I waited another 
day the weather might change and be unfavorable for an oLser
vation so I ran a line in from the other line. It turned out just ' . 
as I expected: the night was not fit for an observation; but I 
had run my line into the point. Then they wanted to -know why 
I had kept them working all _day in order to get to that point
-what benefit was it to them. . Of course, I had a great deal of 
trouble in explaining to them, and I do not think I succeeded 

~in removing the difficulty from their minds; but that is one of 
the trials we have in our practice. 

The President-I think . Mr. Gibson points out the advisa
bility of surveyors in the country not limiting themselves to 
running lines, but taking all kinds of engineering work. As 
time goes on this, no doubt, will be necessary, more particularly 
in the.older parts of the province, for there is a need for engineers 
in eyery township in the province where our work is1 nmy being 
done by carpenters and day laborers, and it should be carried out 
.scientifically by men who have been trained to. think and judge 
of such work as bridge building and drainage work, much of 
-which "·ill fall to the Ontario land surveyor in the future. 

Mr. Speight-.! have great: pleasure in moving a vote of 
thanks to Mr. Gibson for his very interesting paper. I am sure 
we ha~ all enjoyed it, and he has clone well . to emphasize the 
~act th~t he must conduct his business with probity and propriety 
if he vnshes to be looked upon as doing his work in an ideal way. 

Mr. ~avis-I have much pleasure in seconding the motion. 
It has given me a great deal of pleasure to listen to the paper. 
If it shows anything. it shows that. the country surveyor experi

,ences greater difficulties than the city surveyor . 

. Mr. Gibson-It has been of \·ery great interest to me to write 
this . paper myself. for I think in studying a subject there is 
~10thmg- better for t~s .to do than to sit clown with pen and ink 
111 our hand~ and wn_te about that subject; and you may write out 

:several copies. hut 111 the end you have got the subject down 



PAPERS READ-COUNTRY SURVEYOR'S LIFE. 

fine, and you know all about it as far as you feel that you can 
from your ,knowledge, of the facts; whereas if you had not 
written it out, you would just have dim ideas of the subject. 
I find it a great help to .write."down what I like, to know, and then 
I feel that I have got it all in a nutshell. And as .for surveyors 
continuing their studies, there are a great many .of us who make 
the mistake of discontinuing our studies after we get through. 
\Ve should keep on .in the work, and in that way we grow 
stronger in the estimation of thos~ around us as to the opinions 
that we may give on the different ,subjects .. It is a good thing 
to keep up with the times in reading the matter contained in 
scientific papers. 
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[This Association is not responsible as a body for the opinions expressed in its' Papers 
by Authors.] 

RAILWAY CURVES. 
Bv H. STRANGE. 

It is proposed to connect two tangents by a curve on a 
railway survey: 

Given the angle . of deflection=2a; in this case, 84 °. 
Secant-radius = b; in this case, 745 ft. 

To find radius and tangent, call radius .r, and the nat. tangent 
of < at centre a; then tangent is a:c; b + x is the secant, and is 
also the hypothenuse of the right angled triangle compri_sed 
between secant, tangent and radius. 
(b + x) 2 - x2 = a 2 x 2 (Euc. 47) or b2 + 2 bx + x 2 - x 2 = a2x2

; 

eliminating the two x 2 ( + and - ) it stands b2 + 2bx = a 2 x2 or 
a 2 x2 - 2 bx = b2• 

To expunge one of the unknown quantities, complete the square 

by adding to both sides of the equation · !:- . which is the square 

of half the co-efficient of the · second term divided by the co
efficient of the first term, and we have-

b2 b2 
a2 x 2 

- 2 bx + - = b2 + -
a2 a2 

and by taking the square root of both these equations we have. 

ax_ !!_ = ✓b2 + _!!:_. ·. ax= ✓b2 + le+ !!._ and x = /b2_+_~ + _!!_ or length 
a a2 a2 a '1 a2 a of rad. 

a 
Formula x or radius is 

a 

and radius multiplied by tang of angle a."t centre becomes tangent. 

If we put this into figures as an illustration for the benefit 
o_f be~inneJ~, and carry it out. into practice: Suppose < of deflec
tion 1s 84 , < at centre, which governs all the calculations is 
half that, or 42°: and to find length of tang-ent we must call tbat 
nat. tang~nt o_f 42 °, or in this plan, a. The distance from the 
apex ~r Jtmctton of the two tangents along the line bisecting 
the < mcluded between the tangents (in this case call it 745 ft.), 
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where the stake on the curve to be cut, and is supposed to be on 
favorable ground for a ,railway, is planted; and it is requ'ired to 
fmd such point on the tangent from which to start the curve in 
.,chords of about 100 ft., of such degree of deflection for each. 
,chord that the last deflection which touches the tangent shall 
run ,exactly along the tangent without either cutting it or falling 
:short of it. If the formula above is used with these figures, using
.9 _as the natural tangent of 42°, the tangent will be 1941, and 
.that, divided by .9, is 2157, or radius .. To run this curve with 
the transit we must find the degree of curvature for each chord,, 
.and the length of each chord, and that is done in this way: The 
number of degrees included in this curve is 84 °, the < of deflec
tion; and, of course, the length of each degree is found by mul
tiplying twice the radius ( 1941 ·x 2) by 3. 1416, the complete circle 
of a diameter of 1. That is, the whole circle is 13552.86, and, 
as a circle is 360°, this curve isitloof 13552.86, or 3162. As an 
engineer's chain is 100 feet, there will be 31 chords of 102 feet 
each, which will consume the whole 84 ° of the curve. Therefore, 
each chord will be a deflection of ¾4 of a degree, or 2° 42' 35" 
which will be the <-.: of deflection from one chord to the next. 
This applies to every chord but the ,first one, which, being a 
deflection from the tangent, must be only the half of what the 
others require. A pocket logarithm book should always be
carried, or the nat. tang. of< at centre should be looked up at 
l1ome, and the rest can he worked out _in the veldt. 
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[This Association is not 1'esponsible as a body /01· the opinions expressed in its Papers 
bv Authors.] 

THE MINING OUTLOOK IN WESTERN ONTARIO; 
Bv THa°S. R. DEACON. 

Resident Director Mikado Gold Mi11111g Co. 

. MR. PRESIDENT,-In dealing with the subject named above, 
before this meeting, I am perhaps going outside the lines of 
legitimate subjects to be discussed before an Association of Land 
Surveyors; but, as land surveying itself is becoming a lost art 
in this part of the world lately, and as I have never yet met a 
n1an, no matter what other trade, profession or calling he might 
pursue, who did not think, at least~ that he was quite proficient 
in the art of mining, no doubt the subject would be considered 
:appropriate anywhere. Two and a half years ago I had the honor 
to read a paper (a copy of which I present herewith) on the 
·· :Mining Industry of Western Ontario·· before a convention 
held at Rat Portage, giving the results of my experience and 
observations up to that time, and expressing certain hopes for 
the future. Notwithstanding the many adverse circumstances 
:against which the mining industry has had to contend, and not
withstanding the many foolish and absurd (not to say absolutely 
-dishonest) enterprises that have been set afloat from time to time, 
I am very pleased to say, that very real and substantial progress 
has been made in the establishment of a great and permanent 
industry in the district in the recovery and treatment of gold and 
other ores. I do not think that at any time in the history of the 
district has the prospect been so bright and the permanency of 
the industry so well established as at the present time. A .. ncl this 
has not been accomplished by the blare of trumpets,, nor by the 
discovery of the myriads of bonanzas which have been reported 
from week to; week, each one greater. in assav value and the veins 
,vider and longer and richer than the one· recorded the week 
before, but hy the persistent and business-like procedure of seven 
or eight companies, who, having considered minfna as· a com
mercial enterprise, requiring the fulfilment of certai~ conditions 
.as requisite to success, carefully selected properties upon which 
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the general conditions for a profitable enterprise, based upon 
both the scientific and commercial requirements, were most 
nearly obtained, went to work, and by the persistent continuance 
of systematic \\·ork. aided by a liberal expenditure of money,. 
which is necessary in any business, have placed their mines in 
such a position that they are now yielding good profits and the 
permanency of the properties established. Each one has had its 
own peculiar problems wo__rked out, and the general nature and 
individual characteristics of each carefully studied as the work of 
development progressed, till the owners have become possessed 
of the knowledge necessary to enable them to continue their 
operations, not as an experiment, but as stable enterprises. This 
is certainly making progress, and I am glad to say that there are 
at least seven or ·eight properties to-clay in a position to work 
their mines at a profit with their present equipment, and a con
siderable number more which are being prepared for the actual 
work of producing bullion, not to say anything of the several 
.score which are being prepared to work the nublic on the sale 
of stock, and who always take care· never to arrive at the actual 
point of practical operations. Strange as it may seem, week after 
week we see new companies launched to operate on properties, 
the conditions of which 1re such as to doom them to failure in 
the very hour of their birth, and where it is amazing men can 
be touncl to supply the money. ,vhile at the same time many 
properties which seem to contain all the conditions essential for 
success seem going begging for development. The writer is 
aware of several good properties (in which he is not personally 
interested) which, in his humble opinion, are perhaps the equal 
of any properties yet operated, and yet they are lying idle for 
%.rious reasons, chiefly because they have been handled in such 
a manner as to preclude the reasonable chances of their being 
fair investments, and so have remained undeveloped. 

If I am asked what are the conditions necessary to success, 
I could only give my own personal opinion, which vmulJ, of 
course, be the result of my experience and observation, and 
mav or may not be of value. 

·111 the first place, as to the prospect itself. With the excep• 
tion of one or two cases there has been no example to my know• 
ledg-e in this district of a property having proved to be a per
ma~ent profitable g-old-producing- mine where the vein has not 
heen in the immediate vicinitv of the contact of g-ranite or por
nhyritic granite with some of the Schistose rocks. It mav be 
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right in the contact, it may be closely parallel to it, or it' may 
cut across the contact; but the Sultana, Mikado, Regina, Foley, 
Golden Star and Hammond Reef. are all either in the contact 
or close to it, and, though one of these mines is not ·at present 
running, it is no fault of the mine. I do ??t say. that good v~ins 
may or do not exist under different conditions; m fact, I believe 

, the Olive mine is not in a granite contact, but this seems to me 
to be the condition which gives generally the best promise of 
success. Having selected such a· vein, the next step is to have 
it examined by a thoroughly good· engineer of practical know
ledge and experience in the district, and who is not given too 
much to run into a prodigality of figures as to what is under 
the ground, but who, hy a large number of tests, by panning of 
skilfully selected samples, and also by assays has thoroughly 
demonstrated the presence of gold in the ore of a value of not 
less than $5.50 to $6 per ton. If the vein conforms to these 
requirements, then the i1ext step is to arrange for the develop
ment of the property, either by contract or by placing it under 
the charge of a careful, competent man of business capacity and 
practical engineering experience in this district, and prepare to 
expend not less than $50,000 in sinking, drifting and connecting 
the levels by raises · or winzes, and thoroughly acquiring full 
knowledge of all the various characteristics of the vein before 
any mill is built. The reason I say the man should have· experi
ence in this district is this: the conditions seem to be peculiar. 
l\iany men of undoubted· ability and experience in other fields 
have come here, and some of them have frankly confessed that 
the conditions were so different from what they were accustomed 
to that they were all at sea, while others went rio-ht ahead on the 

. f t, 
assumption o mineralogical and geological conditions proving 
the same here as those they had been accustomed to in other 

· mining regions, and the results were disastrous. Thev would 
not be apt to m~ke the same mistakes over again, but it cost a 
good deal to their companies for their experience. When about 
two years' ore is provided for, an idea may be formed of how 
large a mill should be built, and naturally the larger the better, 
because the cost per ton decreases in the inverse ratio of the 
stamping capacity, the same number of fi~emen, engineers, 
a1:1algamators, etc., being required practically on a ten-stamp 
111111 as a f~rty or fifty stamp, while the cost of management and 
transportation, etc., per ton is increased as the number of stamps 
are decreased. l; ntil the mine is properly developed it is prac-
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tically impossibie to <leciue what capacity the mill should have, 
the nature of the treatment to be given the ore, or even the proper 
location of the mill, as the majority of the veins do· not contain 
all pay ore, but have a broad, or narrow, as the case may be, band 
or chute of pay ore running through them, sometimes going 
down verticaily and in other veins in a very flat incline. The 
position and dip• of this ore chute will namram· u.etern"J.ine to 
some extent the location of the mill, so that the c~st of tramming 
will be reduced to a minimum. This. of course, is a question of 
mining engineering and pracLical common sense, but the study 
of the nature of the ore deposits and the becoming acquainted 
,vith their peculiar characteristics is a matter necessitating some 
years of close observation and careful investigation of the various 
conditions under which pay ore is found to exist, and the best 
means of obtaining the gold in the form of bullion so as to make 
the whole operation a successful commercial enterprise. The smn 
total of information respecting the ores in this district and the 
best methods of treating has been considerably augmented in 
the last couple of years, and after heavy expense the general 
nature of the machinery best adapted for the purpose has pretty 
·well been decided upon; and I am now of the opinion that the 
industry is permanently established. and that one- by one other 
paying mines "·ill be added to those already in operation ; and 
this vmuld appear to me to be making solid and substantial 
progress, and to promise "·ell for the future. The Mikado ·mine 
has to-clay more and better ore in sight in its stopes and drifts 
than at any time in its history. The monthly output has now 
risen to prac;tically one thousand ounces per month, and gradually 
increasing, with larger ore reserves being opened up, while 
several of the other large mines are pursuing a policy; of develop
ment. and exposing large bodies of ore for future use. 

Careful and economical operation on right lines and on the 
right kind of property is as sure to bring success as an v other 
kind of legitimate commercial investment. 

DISCUSSION. 

Mr. Sewell-Mr. Deacon's paper is a very interesting one. 
As it is associated ,vith one of the principal mines in that locality, 
the Mikado mine, ,vhat he says would naturally have considerable 
weight. There are one or t\\·o points. however. which. I think, 
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need correction. He says that all the mines which have been 
turning out satisfactorily are at' or near a contact._ Now, I have 
been often m·er the district, and I know that that 1s not the case. 
The Mikado mine is in that position. The Adeline mine is in a 
similar position, but it is a little bit away; it may be a qu~rter 
·of a mile away from it. The Foley, on the other hand, is nght 
in inttusive ground. The Golden Star is likewise in the intrusive 
g-'round; and the Hammond Reef, another very important pro
perty, and perhaps the most promising mine in the cou_ntry, and 
·,d1ich I shall allude to later on in my paper, is rn"\fhmg more 
thae a Laurentian granite reef, and I might go on and quote 
quite a number of them \Yhich arP not actual contact veins. 
The value of a contact vein is yer;r great ; there is no doubt 
about that; but still at the same timf' there are other properties 
which are equally good. I might' say that l think myself that 
as a general rule the best discoveries so far seem to have occurred 
near centres of disturbance. You will .1otice that all those I 
have quoted are very near places v.rhich have been considerably 
disturbed at some period subsequent to their formation. 

Mr. Campbell-I am inclined to think that some of the 
members have taken advantage of this Association to some 
extent to advertise themselves by writing upon matters which 
are not at all of direct interest to, or for the improvement of, the 
members of this Association; and it appear·s to me that before 
publishing these papers it would be ·well to have them submitted 
to the censorship of the Secretary, or some individual, who would 
go over them and have them practically re-edited before they are 
printed in the Proceedings of the Association. I do not see 
exact}y \Yhy we should advertise any one mine here, or why any 
member should take advantage of his position for that purpose. 
Statements are being made which are not absolutely correct, anrl 
which have to be rectified by members present. N' o doubt a 
great deal of this information will get into the Proceedings, and 
be read by many without knowing what the facts are. We 
should be very careful in our papers to give only facts. and have 
all these facts vouched for as nearly as possible. and members 
should confine themselves to questions which pertain strictly to 
the business of the profession. 

l\T r. Dickson-I quite agree with what my friend, 1\fr. Camp
bell has saicl. I think this :\ssociation was formed for the pur~ 
po_se of promoting the interests of land surveyors aho'Ve every
thmg else. For a number of years we have had papers on mining 
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Now, I do not see what that has to do with the furthering of our 
profession at all. I quite agree with :Mr. Campbell. It looks 
yery much to me as if it were used as a way for advertising those 
particular mines. 

l\Ir. Van Nostrand-I cannot agree with the sentiments of 
the last two speakers with regard to this paper in particular. It 
might be quite true of other papers read here. The charge. has 
been made before, and perhaps justly so. In this case ,I cannot 
say that I think that this paper boomed any particular mine. .It 
seems to me that seven or eight well-known mines are, mentioned, 
and given equal prominence. Further than that, the writer of 
this paper is not the only one that has spoken about mining 
matters in the Rainy River district, and where the parties dis
cussing it have the knowledge, any ,errors may be pointed out. 

I think, too, with regard to the scope of our papers, if . we 
limit them entirely to the running of side lines, i which were 
spoken of yesterday, we may presently have no papers to 
publish. In this year's programme the greater number of 
the papers refer to land surveying, a few of them are on 
engineering work, which is quite foreign to land surveying; 
and yet we are very glad to get those papers. We are not 
considering the profession alone, but ,Ye are considering the 
individual members of the Association, \\·hose practice covers 
a large area. \Ve have also to consider our exchanges. \ Ve 
send our Reports to our brethren across the border, who are not 
in as fortunate a position as we are with regard to land surveying, 
and we think we have been helpful to them in showing that land 
surveying may be brought to a higher standard than they have. 
Some of the land surveyors in this city are engineering men in 
their pra_ctice. There are a great many points to be considered 
in selecting papers for a programme, and so we allow into our 
programme papers that do not relate directly to land surveying. 

\\Tith regard to this paper itself, it is open· for e,·ery member 
to discuss it: and! if any member desires to introduce a resolution 
setting forth that this paper shall be received and printed in the 
Proceedings, I think that is the fairest way to get the general 
opinion: othenvise it is left to one or two comparatively obscure 
individuals to exercise their censorship. 

Mr. Campbell-Do not understand me as criticizing the pro
priety of the programme. I think the programme is ,·ery well 
prepared .. I think we should have a diversity of papers: but I 
<lo think that some writers take adYantage of the situation, and 
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use their position for the purpose of advertising their business. 
or going outside of the profession in discussing matters. 

The President-I think Mr·. Campbell did not hear all the 
paper. The writer gives his ,opinion on this matter, of good 
12rofitable mineral occurring in the contact and away frot? the 
contact; and I think he is very fair in what he states, and 1s not 
at all booming any one particular niine. He says: "I do not say 
that good veins may not or do not exist under different con
ditions ; in fact, I believe the Olive mine is not in a granite 
contact, but it seems to me to.be the vein which gives generally 
the best promise of success." 

I think Mr. Deacon's paper a valuable one, and it is fortunate 
ihat we can have a paper from one in his position, one of confi
dence in a large and profitable mine. It· seems to me it carries 
a great deal more with it than a paper from some one ,Yho had 
only a superficial knowledge of the question. A.t the same time 
no doubt there is something in what l\lr. Campbell said, that 
some of our papers in the past have not been as sincere as they 
ought to have been, although I do not think ,Ye have had many 
cases of violation of the rule, that a paper should be of general 
interest. But in the future as our A.ssociation grO\vs ,Ye pro
bably ought to have a committee to revise the papers. I think 
myself that fewer papers and more discussion would be better 
for the Association. In the Canadian Society of Civil Engineers 
a -great deal of importance is laid upon the proper discussion of 
the papers; and we are always hurried in our annual meetings, 
and there is not sufficient time to discuss the papers, because 
as a rule we have too many. If we were to have fewer papers 
and a better discussion ,Ye would have a more interesting Report, 
if that were possible, than "·e have at present. 

Mr. Van K ostrand-Before passing to the next item of busi
ness we should a.cknowledge Mr. Deacon's paper in some way. 
It is usual to have a motion to receive and have the papers 
printed. I have much pleasure in moving that Mr. Deacon's 
paper be received and printed in the Proceedino-s. 

Mr. H. H. Gibson-I have much pleasur: in seconding 
this motion. 

_ The Pr:siclent-. -I think upon reading the paper all will find 
that there ts nothmg unreasonable in it. Carried unanimously. 



PAPERS READ-BACTERIAL FILTERATIO~. 81 

1This Association is 11 Jf responsible as a body for th~ opinions expressed in its Papers 
by Authors.] 

BACTERIAL FIL TERA TION. 
Bv E. G. BARROW. 

Hamilton. 

Of the various methods or processes devised for the purifi
.cation of sewage the system of rapid filteration (which utilizes 
minute organisms or bacteria as agents for the destruction of the 
impurities in sewage) is fast coming to the front as one of the 
most effective and economical to operate. The purification of 
the sewage is brought about by" the bacteria contained in the 
filter beds, which are constructed in such a way as to promote 
the activities of the bacteria, and provide a home, as it were, in 
which they can carry on their operations in a more perfect 
manner than is done in the natural soil. 

The advantages claimed for this system of sewage purifica
tion are, that only a small amount of land is required compared 
with a sewage farm, that no expensive machinery is needed for 
pressing the sludge, and that a very pure effluent is produced, 
which can with safety be discharged int'o any stream, river or 
body of water. In large manufacturing. cities it may be found 
:advisable to first subject the sewage to a preliminary precipi
tation in tanks before sending it forward to the filters, but for 
ordinary domestic sewage, or that which finds its way into the 
.sewers from dwelling houses, this is not necessary. Bacterial 
-or bacteryolitic filter beds are of two kinds-the coarse. and fine 
-the sewage being first admitted to the coarse or roughing filter, 
and then passing to one or more fine filters. Both of these beds 
are necessary for complete purification. The sewage is some
times admitted at the bottom of the coarse filter. from whence 
it passes upward. and is then conveyed to the fine beds-in this 
case t\\·o or three inches of water remain on the top of the coarse 
bed. Wh'en this plan is adopted no scum forms on the top of 
the bed, which is the case ,vhen the ra\\· ~e,,·ag·e i~ nm on to the 
top of the filte·r. The office of the roughing bed is the straining 
.and liquefaction of the sludge and partial purification of the 
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sewage. '.1. he aerotJic or fine beds are t_he home_ of the niLrifying 
bacteria and the efnuent issues trom this, 1reed trom most of the 
organic' impurities in soiution, anJ tho_r?_ugh1y. min~~-~hzed. 
Bacterial bee.ls have been constructed of chfferent ma.:ena1s and 
of various depi.hs. Experience has proved, however, that rough 
materials, such as coke, coal, cinders, slag_, burnt uallast, etc., 
are the best. txperiments made by passing sewage through 
glass balls and other smooth bodies dem~:mstratecl th~t very slig_ht 
purification had been effected. The size of filtering material 
should be, for the coarse bed, that which ,vill pass through a 
two-inch ring and be rejected by haff-inch screen. For the fine 
bed, that! which will pass a screen of three-eighths or one-quarter 
inches, and be rejected by one having a mesh of one-sixteenth 
of an inch. In order to get the best results from these filter beds 
the sewage should, after it has filled the becl. be allowed at least 
two hours rest, after which it is allowed to run off and then 
before the sewage is again permitted to fill the filter a period 
of from two to three hours aeration must be gfren. in which 
the interstices in the filter become thoroughly filled with air. 

If the ground at the site of the works is of clay or other 
impervious material it will not be necessary to use brick or stone 
walls, and fhe walls or sides can be made of earth thrown ·ip 
from the excavation-the bottom of the filter beds. however, 
will have to be above the nearest stream or body of water into 
which they are intended to discharge. There is no necessity to 
use tile drains for the bottom of the fine filter beds as coarse 
material will do just as well, such as broken stone or coarse 
gravel, and I think several small discharge pipes through the 
sides are preferable to one large one. The admission and dis
charge of the sewage may be regulated bv machinery working 
automatically, but my opinion is that an intelligent m~n to over
,see these operations is more desirable. One cubic var<l of 
filtering i11aterial should be provided for every eighty-five· gallons 
of sev.rage delivered in twenty-four hours. This is at the rate 
of about 400,000 gallons per acre ·where the filter is three feet 
deep .. If the filter is increased in depth this a~ea may be reduced. 
'!'hus 1_f the filter be made four to six feet deep the rate of 
hlteration can be at the rate of 600,000 gallons per acre. It is 
necessary to have two or more filterino- beds so as to permit 
of the filling. resting. emptying and aer~ting processes. For a 
small plant and where economy has to be exercised a saving 
on first cost will be made by adopting only a few beds, hut 
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experience points rather ir favor of a number of 5mall beds. It 
will be understood that the. amount of filtering material will be 
the same for a giveu sewage flow and that the number of beds 
represent so many divisions of the material and con5equently a 
greater number of fillings of .the filter during a certain fixed 
l?eriod. 

The size of the coarse and fine beds on works already con~ 
structed and in operation appear to be nearly the. same, so that 
so far as dimensions are concerned they may be a duplicate of 
the fine beds 

I had, at our works in Hamilton, a small experimental filter 
constructed in rather a novel ,yay. It was made of tongued and 
grooved lumber, braced with iron rods, about thirty feet long 
and t,YelYe feet wide, divided into two nearly equal compart
ments. The raw sewage entered at the bottom of the first com
partment whence it ascended to the top, filling the compartment 
-it \\'as then conveyed and distributed by perforated troughs 
over the surface of the second compartment. The material of the 
last compartment was twc, feet below that of the first so that 
there was a distance of two feet through which the sewage drip
ped in a fine spray. Th~s was allowed to run for three ·months 
without being touched and the effluent was clear and of very 
good quality. 

The first compartment was filled 1 first, with old broken pieces 
of se,Yer pipe. about a foot: then there came slag from the 
Smelting ,,~ orks, about t\\'O feet, and lastly t:oarse coke. The 
next compartment was composed of fine coke, one foot. then 
one foot of fine coal then one foot of coke, and at the bottom 
a layer of very coarse gravel. The rate of filteration was about 
600,000 gallons per acre. I believe the t,Yo feet drip of the 
sewag-e in fine spray had a very beneficial effect. 

This filter ,Yas run for a month during the winter, and the 
sewage in the first compartment did not freeze, but icicles formed 
,vhere the sewage .dripped through the perforated hol:s in the 
,vooden distributing boards, so that I had to discontmue the 
operations. 

It is believed that when the sewage enters the filter at the 
bottom it is acted upon hy anaerobic bacteria similar to those 
which liquefy the sewag-e in a septic tank. hut the effluent !s 
certainly not in such a putrefactive state as that from the sept~c 
tank, which latter is most offensive. The effluent from a septic 
tank must. of course, be passed through a filter to complete its 
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purification. Thus the roughing filter I and the septic tank are 
each used as a means of breaking up or liquefying the organic 
matter in suspension in the sewage, and pr_eparing it for appli
cation for the fine. or aerobic filter, which would soon become 
clogged if the raw ,sewage were put on it without its hav_in~ ~een 
acted upon in the septic tank or rough filter; moreover 1t 1s m a 
condition favorable for the action of the nitrifying bacteria 
contained in the fine bed. The rate of filteration in some works 
has been greater than that already stated, but it is n<?t well to 
tax the beds to their utmost capacity. Before the sewage is 
conducted to the filter beds it should be passed through a detritus 
chamber and screen, where paper, rags and other large substances 
will be arrested. The pipe or conduit leading the sewage from 
the detritus chamber to the filter beds should enter the chamber 
a foot or so below the surface of the water in the chamber so that 
the grease will collect above the sewage passing to the beds. 
The grease can then be skimmed off. If the separate system is 
in use, no provision need be made for storm water. If the com
bined system of sewerage exists, then provision should be made 
for at least the first part of a storm. No injury, however, is done 
to the beds by allowing the storm water to pass through. 

If time permitted I could have said a great deal more on this 
important subject, but I trust I have said enough to interest 
many of those present, and to direct their attention to a method 
of sewage purification ·which appears to me destined to become 
one of the most satisfactory and popular methods yet devised 
for the purification of sewage. 

DISCUSSIOX. 

Mr. Van Buskirk-I have just read a paper bY Mr. Barrow 
on an experimental bacterial filter plant that Tm ha~ erected. .He' 
,does not give us the degree or anything like that. but he states 
that so far as he has gone with his small filter he has got a very 
good result. The filters are constructed on what is known as 
the English system of bacterial filters. 

The President-Mr. Barrow makes this statement in his 
paper: "Thus the rough filter and the septic tank are each used 
as a means of breaking. up ?r liquefying the organic matter in 
.the sewage, and prepanng 1t for application in the i1ne filter, 
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which would soon become clogged if the raw sewage was put 
on without its having been acted upon in the septic tank or i.n 
the rough filter." 

About a month ago at a very. cold time · when the ther
mometer was below zero for several days, in company with a 
number of other members of the Canadian Society of Civil 
Engineers I visited the sewage filter beds at Brigden, Mass. This 
is one of the most perfect sewage disposal plants in America, and 
operating under conditions similar to those that we have in 
Ontario, the western part of Ontario at least. In Brigden the 
sewage is received in.to a tank that will hold sewage for at least 
a day. It is dumped out to filter beds in a gravelly location 
where the soil is gravel. First, the surface soil and the subsoil has 
been removed down to the gravel and sand. They have twenty
three beds of an acre each, and they pump out the sewage direct 
from the tank to these beds. They have found that this tank 
acts to a certain extent as a septic tank, although it was built 
before that principle was recognized. We walked all over the 
beds. They are perfectly clean; all that is required is to rake 
them in the summer time, I think, once a month or something 
like that. Of course, they have a large area and a comparatively 
small amount of sewage. The city has 40,000 i,nhabitants, 
but the amount of sewage is only 600,000 gallons. They have 
a good water supply, and nine-tenths of their service is metre, 
so that the quantity of water used per head is only thirty gallons 
per day, and the amount of sewage, as they have the separate 
system is comparatively small, being 600,000 gallons per clay, 
as I have said before. And there they get perfect results, as 
shown by the chemist that they have employed in the little 
laboratory on the farm, ,Yho is making continuous experiments. 
The drains are down about <iight feet below the surface, and the 
sewage is filtered through these eight feet of gravel, which ranges 
from about the size of a p~a down to very fine sand. 

The City Engineer told us that he might put in a septic tank 
as a kind of experiment to obviate the necessity of raking their 
beds as often as they do now. Labor there is very expensive, 
and if they can do that they will save a lot of money. But their 
system is perfect. The matter is colorless and odorless, and upon 
opening some bottles of it that had been there for twenty-seven 
hours there was not the slightest odor coming from the bottle. 

Mr. E. S. Gibson-What about the atmosphere? 
The President-There is no apparent odor except right where 
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the sewage was coming out. The sewage being warm, and it 
being a very cold day, there was a litle vapor arising, and that 
had a smell. This is not for rubbish; this is for ordinary house 
sewage. They have very little other than house sewage. I am 
Lold it makes all the difterence in the world ,vhether the sewage 
is house sewage, or whether it is contaminated by manufacturing 
waste. 

Dr. Bryce-The principles underlying the septic tank system 
are known to us all. I presume most of us are surprised that we 
know so much about it. All of us know perfectly well that it 
we put half a foot 0r eight inches of manure on the garden in the 
springtime there is not any manure to be found after two or 
three months. Possibly it has not occurred to us why this is so. 
Now, it is exactly the process that goes on there which underlies 
the whole question of the disposal of sewage by what we call 
bacteriolysis. If any of you will go over to the laboratory where 
Dr. Mackenzie works you will at once see. the reason for it. You 
take any solution-it. does not matter whether it is beef broth," 
sugar or gelatine, and you add a few bacteria to it; and some of 
them will grow freely on the surface of the solution, and some 
will not grow on the surface. They will grow in the centre· of 
that gelatine: and clay by day they will cause it when solid to 
gradually liquefy. It is a curious phenomenon, but any of you 
will understand it in a moment. Just to illustrate: Suppose that 
certain bacteria \\·ill live and multiply. taking their oxygen from 
the substance they Ii Ye in, "·hile others, lfring on the surface of 
the gelatine. take their oxygen readily from the air .• It is now 
thirty years since Pasteur found it out. He found out that if 
he wanted to grow the yeast plant in beer work he must let any 
\mount of oxygen be present to assist in the work. If YOU want 
trJ grow alcohoL or the germs which change the s~gar into 
alcohol. keep the room saturated ,Yith carbonic acid and limit 
the oxygen. The germs will . then do the work by taking the 
oxygen from the sugar and changing the sugar into alcohol and 
carbonic acid; in other words, nmch oxygen. little alcohol: less 
oxyg-en. more alcohol. 

N" ow, in what we call the septic tank the sewage goes in and 
~·ets away from light and air and all forms of aerobic bacteria 
and anaerobic bacteria are carried in with the sev~1aae from the 

t, 

sewer. Both of them are at work. some of them utilizino- the 
free oxygen. The principle has heen carried out in some se~age 
plants in the province. \Vith carbonic acid and little oxyg·en 



PAPERS READ--~ACTERIAL FILTERATION. 

preseBt the anaerobes grow, decomposing ti1e sewage and 
utilizing 1ts oxygen anct making carbomc acid on the one hana. 
while the hyctrogen goes over and 'makes ammonia and sulphate 
of ammonia. You have got all your gases, ammonia, caroonic 
acid and sulphides formed. 

:Now, here is what is the basis of our modern septic system 
as the result of experiment. Mr. Scott Moncrieff seven years 
ago constructed in his private residence a little filter of this sort. 
He simply had a tank and deposited his sewage in it. The plan 
of this tank is published in the Report of. the Provincial Board 
of Health for 1898. He carried the fluid sewage from the ·septic 
tank over on to a series of coke filters about the size of a pea, 
arranged on~ over the other, and tried to see what the result was, 
and found that in twenty minutes sewage loaded with ammonia 
falling on the first filter had become changed to a nitrate by the 
time it went through the sixth filter. It appeared that different 
bacteria did different work in the several filters, there being 
always free oxygen ·present. If any of you remember your .0lcl 
chemistry, yott have your NH3. You can replace the hydrogen 
by HO, which is the molecule for it, and that gi, es you nitrous 
oxide gas. You can, if you like, replace two other atoms by 
one of oxygen; and thus if you go to the encl of the oxidation 
you have got nitric acid. Your ammonia has been changed in 
these filters inside of half an hour from ammonia as it came from 

I 

the septic tank to food for plants as nitrates. Down in the bottom 
you only have to have present lime or potash in order to give 
your nitre, or nitrate of potash or ammonium chloride so much, 
nitrous oxide so much, thus using up almost the total amount 
of ammonia. The nitrogen present has thus been all converted. 
an.cl such is the process that goes ,on in what we call our sand 
filter or our nitrification filter on the larger scale, or the coke 
filter. Dr. Louis \Vooclheacl found that in the first tank of the 
nitmber of microbes in any given centimetre of sewage about 
three-fifths \Yere anaerobes, the balance being aerobes, which 
break up the sewage in presence of free air. 

The whole question, then, is a biological one of keeping out 
of your se,vage such substances as the creosalt of g-as liquo~·s 
and such as come from tanneries. which may contain a certarn 
amount of arsenic, such as might possibly do injury by their 
presence in preventing nitrification going on. 

The whole problem has brought us back right to where ,,·e 
started, namely, the processes which go on in Nature's labora-
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tory, which we are only trying to imitate, and, if possibl~, ·assist 
and make more useful. 

Mr. Van Buskirk-From some remarks I heard yesterday 
and to-day I think perhaps it would be as well for us to consider 
where we are. A young man read a paper yesterday on the· 
subject of the " Country Surveyor," and pictured him as an 
authority on all scientific matters. Then, again, to-day I notice 
some objections to some papers which are not of a surveying 
character. In order that we may grow old and grey-headed it 
seems to me that we must keep up with the procession; we 
m!lst know all about what is going on around us in a scientific 
,vay; and it vwuld be very surprising, no doubt, to know that 
many of the farmers around us know ~ great deal more about 
such questions as Dr. Bryce has been discussing than nine out 
of ten of the surveyors and engineers ; and I think we cannot 
do better than study such questions as a society. If we do not, 
the Society in a very short time will have its headquarters some
where around Hudson's Bay and not in Toronto. \Ve have got 
to keep up with the procession; consequently I am very much 
pleased to see papers of the character that l\fr. Barrow has pre
sented to the Association. I go in for this myself, but I have 
always read up engineering subjects. I read a paper on the 
same subject, and I made some experiments which I stated in 
t~at paper were bound to come before the public in a Yery short 
time as the best method of sewage disposal. Well. they have 
come fo~ward, and ~Ir. Barrow is now writing a paper on it. 
The So:1ety as a whole is not writing on it as shown by these 
proceedmgs. but none of us can afford to o-et behind in the 
race for money. We must know as much if t:inot more than the 
people ~round us on sci~ntific subjects in order to grow old and 
grey ha1re~ and he earned to the grave by the greater pa.rt of 
the township. 
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BLAZED TREES. 
Bv JOHN DAVIS. 

Alton. 

Life has been· ref erred to under a variety of terms. It is 
.spoken of in Holy Writ as a "fight." Longfellow speaks of the 
"Bivouac of Life," Shakespeare speaks of it· as " a play," and 
Addison in his .. Vision of Mirza " calls it " a dream." Surely, 
then, as a surveyor I ,may be pardoned if I refer to it as a "line" 
over which I have been taking a backward look. Extending, 
.as this _''line" does, over a period of twenty-five years, many por
tions of it 'are indi"stinct, and are barely discernible over the long 
.stretches across which it has been drawn, extending, as it does, 
trom the barren lands of Newfoundland to the fertile plains of the 
great Canadian North-west. · 

. ~ 

But although it may in places be indistinct, here and there 
bright spots appear, which shine out sharply and. distinctly. They 
-are the blazed trees I am going to call your attention to, by 
means of which memory is able to trace it through the tangled 
forest, over the fragrant meadow and -by the shady stream. They 
represent little incidents and episodes-. trivial in themselves, ' 
·p.erhaps-yet serving to brighten the pathway and refresh the 
memory of him who attempts to· retrace this line to-day. The 
incidents they represent are varied in c9-aracter. There are the 
_grave as well as the gay. Some are tinged with sadness, while 
others abound in gladness. Some are on the flinty face of the 
_spreading beech, others are on the soft cheek of the sighing pine; 
but all join in telling their sweet story of a past gol).e forever. 
I cannot tell you of all those blazed trees. I can only refer to 
a few that stand out a little more prominently than the rest, and 
·by whose sides the line passed in very close proximity. The first 
I must speak of is my connection with the kindly old gentleman, 
the late Charles J. Wheelock, of Orangeville, with whom it was 
my privilege to serve my apprenticeship. Divested of the halo 
which time has since thrown around him, I can still see him as 

7 
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one of the most gifted .men with whom it has been my lot to be 
associated. He was truly the youngest old man I ever saw, and 
had a fund of wit and humor that seemed inexhaustible. He 
had a great love for his chosen profession,. and a keen apprecia
tion of all that was good and true in his surroundings. He was 
an ardent lover of nature, and admired her in whatever mood 
she presented herself. To know him intimately was a liberal 
education in itself. He was quick to appreciate a joke, and was 
a perfect storehouse of humorous anecdotes. Sitting in the 
Wellington Hotel in Guelph with him on one occasion he was 
accosted by a brother surveyor, the late F. J. Ctiadwick, who said 
to him, "Say, Wheelock! Are you a Freemason?" "No," said 
he; " I charge for my work." Whether he was facing winter's 
coldest blasts or sweltering under the hottest summer sun he 
invariably wore a high silk hat, and it was often the cause of much 
inconvenience to him, especially when pushing his way through 
thick swamps. In a farmhouse on one occasion he placed it on 
the floor beside his chair, where it was subsequently utilized as a 
seat by one of the children. He presented a most ludicrous 
appearance with it on his head in its damaged condition for 
several days thereafter till he got home. It looked for all the 
world like the bellows of an old concertina, and was the means 
of almost sending several people into convulsions with laughter. 

Said he to me. as I sat by his bedside only a day or so before 
his decease, when he was so exhausted as to be scarcely able to 
speak, " I'm on my last legs, John. Well, I'm not exactly on 
them either." And then after a brief pause said he, .. I'm like Mrs. 
Partington. I'll soon scuffle off this mortal soil." He was a 
poet of no mean order, and had he chosen to allow the produc
tions of his pen to be published, would have made his mark in 
that direction. The following incident will show what he could 
do along that line on the briefest possible notice. We had just 

, ~nished a preliminary survey of the Arthur Junction Railway. 
Our office work had been performed in a room also occupied by 
a sewi~g machine agent. As I packed up my effects preparatory 
to leaving for home I came across an old pair of boots that had 
become unfit for further service. These I decided to leave in the 

· office, and, placing them side by side on top of a sewing machine, 
I wrote a few verses, giving vent to my feelings at thus parting 
,vith my_old friends, and pinned the scrap 0£ paper on which they 
were written on the leg of one of the boots; I have forgotten 
the verses. I recollect, however, that they were execrable speci-
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mens, and exactly such as I might be expected to produce. 
ShQrtly afterwards Mr. Wheelock came in and read my effusion; 
then sitting down, facing the boots, he wrote the following lines, 
and attached the manuscript to the other boot, -where I found 
"it some weeks afterward on revisiting the office: 

"A BOOTLESS TASK.'' 

'' Alack aday ! Och, philaleu ! 
My heart is tinged with sorrow's hue • 
To see you stand like empty kegs ' 
"As stiff as pork," your feet and legs 
So full of wrinklest seams, and dints, 
That one would think you had the splints .. 
Dear old cow hides-Adieu ! a due ! 
My two poor calves ate missing you; 
How oft have you in former days 
Upheld my feet in slippery ways, 
And did my every step control 
Staunch guardians of my wandering sole I 
In rugged paths you led me through, 
And helped my understanding, too. 
I grieve to see you torn and tattered, 
Begrimed with muck, and mud bespattered; 
But for your use in by-gone time 
Your name shall shine in jingling rhyme; 
On Phcebus wings your fame shall ride 
To old Parnassus' mountain side, 
The muses shall with you condole, 
And '' lay sweet unction to your sole" 
May set up one in state to look at, 
And of the other make a bucket 
To dip in pure Castiliaii springs, 
Where oft they lave their joyous wings, 
Or guild you with Pierian dye, 
And make you shine like Juno's eye ; 
Give you a niche among the stars 
With Venus or with shining Mars, 
And by their fiat treat creation 
To one more brilliant constellation; 
Perhaps two " Fish " with glittering fins, 
Perhaps-another pair of" Twins,'' 
Whilst all the spheres around our earth 
Shall hold rejoicings at their birth, 
Producing ample proof, indeed, 
Of strength in old Dame Nature's seed 
To give a pair of stellar dears 
To gladden the celestial spheres, 
And shed for us a boot-eous light 
When all our lamps are out at night, 
Perchance the astronomic clan 
May see two " Bootes " instead of one, 
Or, haply, some of them may bore us 
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With having found another ·' Taurus,'' 
The legs would make right lusty horns; 
The head, the part that pinched my corns ; 
The tail-I own I cannot place it 
So let imagination trace it; 
But whether "Fish,'' "Boot's, ''Bull" or" Twins," 
'' It matters not a row of pins" 
They'll dub you a bright constellation, 
And sound your fame throughout the nation 
With caustic wranglings and disputes, 
Won't that be honor for my boots? 

AN ARTHUR TOWNSHIP BLAZED TREE. 

The next blazed tree refers to an incident that occurred in 
the Township of Arthur. I was standing on a fence holding a 
picket on the line which passed between a farmer's house and 
.barn, when a very red-faced old man came to the back door and 
shouted,." vVhat are you doing there?'' His tone was so exas
perating that to tease him, I replied that ,ve "·ere running a 
railway line. At this I heard his wife cry out, " Hunt them, 
Peter!" N' o more "·as said at the time, and I passed on with my 
picket. Seven years after while practising in Guelph I received 
a telegram asking me to come to Arthur Township and run a 
line for one Peter Campbell. I was met at Arthur village on my 
arrival there by a young man, who drove me out to the farm, and 
as1" we passed up a long lane towards a small log-house it sud
denly occurred to me that this looked wonderfully like the place 
where the old couple had accosted me on the occasion referred 
to. "I wonder if those two old people are· alive yet.'' said I to 
myself. On reaching the house, however, all doubts were speedily 
set at rest, so far as the old man was concerned at least, for there 
he stood at the gate; and not looking a day older either. He 
showed me in; and thankful was I that he showed no signs of 
recognition. But I felt far from safe though, for I had the old 
lady to deal with still. The house "·as one of a class common to 
the newer settlements, and with which nearly every surveyor is 
familiar. There was one large room; with two small bedrooms 
adjoining. separated from it by a board partition extending across 
the house. Entering the large room by the front door, I took 
a seat close beside it and awaited developments. In a few min
utes in came the old lady. and took a seat directly opposite me. 
\Ve chatted about the weather, the crops and other topics, but 
all the while she kept her eye on me in a manner that I thought 
·,boded trouble for me in the near future. I was resolved to say 
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nothing about the affair of seven years before unless she knew 
me to be the guilty party. I fancy 1 can see her yet as she sat 
there before me, her broad face wreathed in a smile that seemed 
to plainly say, .. I know you, my lad .. , .At last she blandly 
enquired if I had ever been 111 those parts before. I knew I was 
done for then, for there was a twinkle in her eye that unmis
takably meant mischief. Having regard to the answer I had so 
pertly given them on the occasion of the first interview, I think. 
she fully expected me to come out with a flat denial. I tried an 
equivocal answer, however, and replied that perhaps I had been 
there before; that a person knocking round the country as I 
had been for so many years might possibly have been there 
before. Looking me square in the eye, she said, •· Were you not 
out here on our fence some years ago with a flag-pole?'' and, 
pointing with her thumb over her shoulder towards the back. 
door. I could keep a straight face no longer, and made a clean 
breast of the whole affair, complimenting her on her wonderful 
memory for faces in thus being able to recognize a complete 
stranger after such a lapse of time. We had a good laugh over 
it. Good souls! they have both passed over the river since then. 
Our hearts go· out to theip in grateful sympathy. They belong 
to a class rapidly passing away. They went forth into the wilder
ness " with tears," ." sowing precious seed," whilst we who sur
vive them are reaping the fruits of their toil and "bringing in our 
sheaves \Yith rejoicing." 

A ROCKY ~IOUNTAIN BLAZED TREE. 

Shortly after locating in the: City of Guelph, twenty-one years 
ago, I received a telegram which read as follows "meet me to
morrow to do survey at the Rocky Mountain." The last two 
words were so suggestive of the famous backbone of the North 
American Continent that I was a little staggered at first, but my 
neighbor, an insurance agent with a. better knowledge of the 
surrounding country than mine informed me that it \Yas situated 
a few miles north of the viliage of Fergus on the Owen Sound 
road. I was duly on hand next da):7, and was met by an old gentle
man who owned the property I was to make a survey of. On 
it stood a small log building which in bygone days had been· a 
hotel-The Rocky Mountain Hotel by name. I finished the 
survey. that evening and had to ,vait till next morning for the 
arrival of the stage to convey me to Fergus. The· old gentleman 
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and I secured lodgings for the night at this old hotel and the 
evening was agreeably spent in listening to the tales he told me 
of the glories of the good old days when whiskey was cheap 
and flowed freely. He told me of the long strings of loaded 
teams that came down from the far north and whose drivers 
made things "hum" round the Rocky Mountain, on their return 
trips. He heaved many a sigh over the glories of those days 
that preceded the railway which had knocked the life out of 
scores of such hotels and left them sitting disconsolate by the 
roadsides. The hour for retiring having arrived I found that 
there was but one spare bed in the house and we were to occupy 
it. I went upstairs first and crawled in near the wall and was soon 
joined by the old man. He told me that one of his lungs had 
disappeared entirely and that the other was in a very bad con
dition. He had a dreadful cough, which increased in intensity 
after he had been in bed a short time. The cough in itself 
was very annoying to both of us, but there was something else 
that annoyed me still more. Every time he coughed he spat out 
into the inky darkness of the room with a vigor that surprised 
me considering his solitary lung. This had not _gone on long 
till I began wondering where the several articles of my wearing 
apparel were located. I ran over in my mind where each had 
been placed, and concluded that all were out of range except my 
socks, which had been left on the floor. After this I spent a most 
anxious time. If I heard the spit strike the floor I concluded 
he had missed the mark, but when it fell as softly and noiselessly 
as the gentle snowflake on the bosom of the frozen earth, I knew 
he had made a bullseye.. Thus passed a never to be forgotten 
night and if it has had no other effect it has had this that to 
this day I cannot leave my socks on the floor when I retire, even 
if I am the sole occupant of the room. I have thus learned to 
treat them with a degree of respect to which they were utter 
strangers in mv younger days. 

A ROCKSIDE BLAZED TREE. 

I was once engaged in running some farm lines near the 
~mall village of Rockside, in the Township of Caledon. An 
important stake could not be found,- but I heard of an· old set
tler of ·whom it was said tha'.t he could· tell where it ·had stood. 
~n driving to his plac~ I found that he was assisting a neighbor, 
m whose barn a threshmg machine was at work. Thither in turn 
I repaired, and enquired of the boss of the threshino- machine 

b 
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gang where I could find him. He told me that he was in the 
rear of the barn working at straw, and that if I followed him he 
would point him out to me. I struck into the barn after him 
through a perfect mist of black dust. As I threaded ·my way 
through the thick atmosphere laden with the perfume of mint 
and other aromatic weeds, past the busy machine, and listened 

to its sullen roar, my mind went swiftly back to my boyhood days 
on the farm, and the sport we used to have when threshing days 
.came round, and how at the close of the day we did ample justice 
to the apple and pu.mpkin pies and other good things that the 
farmers' wives so well know how to prepare. My reverie, how
ever, was but of short duration, for my guide was hustling on 
ahead, and I _had to keep him in sight. He passed round to the 
rear of the machine, and crossed over to the other side under the 
revolving wooden slats that were passing downward from the 
strawstack, after having duly deposited their load of straw at the 
top. I thought he made more of a detour than was absolutely 
necessary, and concluded to cut across a little nearer to the 
machine, over a pile of chaff that was slowly accumulating. Little 
<lid I think of the pitfalls that lay in my path. Ducking my 1head 

. and shrugging my shoulders to keep out the dust and chaff 
blown out by the machine, I made a dash for the other side, when 
suddenly the floor of the barn seemed to give way beneath my 
feet, and I was engaged in a desperate struggle to keep from 
passing through to regions unknown. I had walked squarely 
into a large opening in the barn floor, used for letting the chaff 
pass through to the basement below. Had I simply allowed 
myself to pass through to the cellar at first I would have fared 
better, for the height could not have been more than ten or 
twelve feet, but iri the confusion of the moment I fancied I might 
have to drop thirty or forty feet, and decided to hang on and 
struggle out if I could. On finding myself sinking I involun
tarily threw out my arms to grasp something, but the yielding 
pile of chaff that surrounded me afforded but a poor hold, and 
I had gone through so far that my head was lower than the 
summit of the pile; and to make -matters worse my hat had gone 
through, and the machine was mercilessly sifting chaff on my 
bare head and down my neck. Mouth, eyes, and ears were full 
of it. After an interval of struggling that seemed an eternity, 
and a horrible feeling of suffocation that filled me with gloom 
and black despair, I at -last succeeded in getting up on the barn 
floor. How I ever did it I cannot tell to this day. On reaching 
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the floor, the first sight that met my bewildered gaze was that. 
of my guide,, who, utterly unable to stand, had sat down on the 

barn floor to laugh. He had laughed till the operation was. 
actually painful. Rising, and still holding his sides, he came 
forward and tried to apologize for not having informed me of 

the presence of the hole, but a fit of laughter again superv.eningr 
he had to leave me and have it out. I then ,vent round the barn 
to look up my hat in the basement below, and there lying ion his. 
back in the chaff was another individual, indulging in more than 
moderate merriment, who had been an eyerwitness of my frantic 
struggles from below. I learned afterwards that at the supper 
table the wildest of hilarity prevailed as these fellows graphically 
described what they had been eye-witnesses of. 

I desire in closing to express the regret I feel that throug,1 
neglect on the part of the older members of our profession vast 
stores of interesting experiences have been allowed to slip from 
us and fade avvay into the insatiable past. Our surveyors have 
passed to and fro in the land, doing ,vell their work; but how 
little of their inner lives has been revealed to us! They have 
staked out their boundaries, and left their technical records in 
description thereof, but how little they have told us of the real 
lines of life that they ran, and of the :. Blazed Trees" that stud 

the way. I would, therefore, earnestly urge every land surveyor 
to pause once in a while and take a backward look over the line 
of life that he has been running, noting well the " Blazed Trees,"· 

and making a record thereof, that may be handed down to his 
successors, knowing well that such records wilf be appreciated 
hy them as something of paramount importance and interest. 

DISCUSSION. 

Mr. Niven-\Vhen I saw the paper, "Blaz·ed Trees," on th_e 
programme I expected to hear a different paper. However, it 

has been very interesting and amusing. \Vith reference to the 

prindpal character, l\Ir. Wheelock I may say that I met him 
many years ago: in fact, the first year I was a pupil with Mr. 

, Passmore, Mr: \Vheelo~k had not been out long from Ireland, a~d 
I remember him as a very genial kind of man: in fact, the pupils 

in the office were always very glad to see him. He always car

ried with him an immense big transit with two telescopes; and 
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he would always say that he never felt right unless he had it on 
his back. 1 know Mr. \\'heelock was in Orangeville as long ago 
as 1857, and he remained there until his death. I saw him four 
or hve 

1
years ago. l remember him very well. 

The President-This contribution to our Proceedings, gentle
men, I am sure, will be a very charming one to have printed in 
our Report. We were not aware lhat we had a member with 
such literary attainments as our friend, Mr. Davis, and I hope 
he will be al1le to turn them to good account in the future. I 
shall be glad to receive a motion of a vote of thanks to Mr. Davis 
for the· paper, which is of more than ordinary interest. 

}lr. Niven-I move that a vote of thanks be given to Mr. 
Davis· for his paper. It is a little out of the general run of sur
veying papers, but it is very interesting all the same. 

~Ir. H~ H. Gibson-I take great pleasure in seconding this 
motion. I was thinking while it was oeing read that it might be 

-a continuation of my paper-it follows so much on the same lines; 
but he entered into somewhat different details from what I did. 

I\fr. Davis-I am sure I feel very thankful, gentlemen, for 
the I flattering vote of thanks you have accorded me. The only 
object I had in writing this paper was to give information, and. 
if possible, draw out some more papers of this class.· There is 
nothing that is so interesting to the average individual as remin
iscences that are met with in practice; and who is there who has 
a more general round of interesting experiences than the sur
veyor. They meet people under all phases of existence, and they 
have opportunities of observing life in a variety of ways that 
ordinary men have not, and yet how little we hear of these 
"experiences. 



98 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

fThis Association is not responsible as a body /01· the opinions expressed in its Paper, 

by Authors.] 

MINING REGULATIONS ,(YUKON). 
Bv T. FAWCETT. 

Mr. Fawcett prefaced the reading of his Eaper by saying that: 
•' If this paper had been read a year and a half ago it would have 
been more interesting than now; but as some of the gentlemen 
present were there last season they will understand the points I 
liave mentioned on the work of the surveyor. 

Mr. President and Ge~tlemen,-In bringing this paper before 
you I do so with some hesitation, because it may not seem 
judicious to publicly point out or criticize measures and laws 
which have been recommended by other members of this Asso
ciation, members of high standing, whose opinions are taken 
almost as authority, not only in many questions of law, but also 
in questions which are more particularly interesting to the 
surveyor. 

It became. necessary for the writer, when appointed to the 
office of Gold Commissioner of the Yukon territory three years 
ago, to make a particular study of the regulations governing 
placer mining in that country. The regulations which had been 
adopted by order-in-council to govern the disposal of mineral 
lands in the North-West Territories had previous to that time 
bl:!en amended in the direction of allowing a larger claim in the 
Yukon Territory than was allowaQle in the North-West; the 
other sections remained the same. [n the spring of 1897 a code 
of laws was drawn up and adopted for the Yukon territory, which 
contained little more than an abridgement of those which had 
been in force before. It was early seen that there was difficulty 
ahead of the surveyor who· might be called upon !to survey the 
creek or gulch claims which at that time were defined as 
extending soo feet in the general .ldirection of the stream, and 
from_ base to base of hill. The wording seems simple enough, 
and m some places there is no difficulty in coming to an agree
ment as to where the base of the hill would be but in ,other cases 
it is not so simple; perhaps no two of us w'ould agree on the 
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same point. The rise in places was so . &"radual. that it would 
require a level to show that there was a nse, and m o_thers t~ere 
might be a flat, miles in extent. Under these regulations claims 
might extend to an indefinite distance at ri~ht angles to. t~e 
general 'direction of the stream if no hill came _m tht; way t? hm1t 
them. In the reguiations which were authorized by Parliament_ 
in January, 1898, this defect was remedied by limiting the claims 
to 1 ,ooo feet from the centre of the stream where the distance to 
the base of the hill exceeded 1 ,ooo feet. There had been some 
five thousand claims registered under the other regulations 
before this change became the law. In. returning to this "base 
of hill" question, Dominion Land Surveyor Ogilvie, when sur
veying claims on Bonanza and Eldorado creeks in the winter of 
1897 recognized the fact tha.t there was something more required· 
before a surveyor could put down his stakes and say. "Here is 
the boundary between the creek and hill claims." ·He set out 
stakes at rig-ht angles to his traverse line, but he did not pretend 
to place them so as to limit the width of the claims. This was 
evidenced by the fact that the stakes were often a considerable 
distance up the hill sides, and were only set for alignment across 
the valley. At the time I arrived in Dawson in the spring of 
1897, there were a good many cases of dispute where men were 
locating claims on the hill sides, and trespassing on what the 
owners of creek claims adjoining, thought ,was their ground. It 
was a daily event to be waited upon by a deputation or by single 
miners seeking injunctions to stop others from prospecting on 
ground which they claimed. Mr. Ogilvie, who had discussed 
this question with some of the British Columbia miners. arrived 
at the conclusion that a certain rise of the bed rock sho{dd form 
the b,oundary, and announced his intention of recommending a 
change in the mining regulations, substituting this provision 
instead of the clause, "from base to base of hill.'' I foresaw 

· trouble ahead if this change should be adopted, and immediately 
,,•rote to the Department, expressing my objections to the 
change, and recommending instead that the claims be made a 
definite size-square would probably be the best; and let the 
boundaries be governed by the stakes at the corners. Any one 
familiar with conditions in that country would tell you that if 
this had been done a fortune would have been saved to many 
a_ man, ~ho has been ruined through litigation. In the regula
tion~, which· were adopted by order-in-council, January 18, 1898, 
Section 10 reads as follows: 
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"A creek or gulch claim shall be 250 feet long, measured in 
the general direction. of the creek or gulch. The boundaries of 
the claim which run in the general direction of the creek or 
gulch shall be lines along bed or rim rock, three feet higher than 
the rim or edge of the creek, or the lowest general level of the 
gulch within the claim, so drawn or marked as to be' at 'every 
point three feet above the rim or edge of the creek, or the lowest 
general level of the gulch, opposite to it at right angles to the 
general direction of the claim for its length, but such bound
aries shall not in any case exceed 1,000 feet on each side of the 
centre of the stream or gulch. (See Diagram No. 1.) 

On turni,ig to that diagram we find the rim rock coming 
out at the edge of the I water, while the surface of the 
ground is not shown at all. There are cases where 
an . outcrop of rock is found at ~ the creek as shown in the 
diagram, but in nine cases. out of ten the rock is anywhere from 
fifteen to two hundr,ed feet beneath the surface of the ground, 
and many feet beneath the present creek channel, and a true 
cross section would appear as showp in diagram No .. 2. Taking 
the wording of the definition and Diagram No. I together,· it is 
shown to be ambiguous. When the writer received notice of this 
change in the mining regulations, and not wishing to act alto
gether on his own ideas as to the meaning of the term, "rim of 
the creek," he called on Col. Bowie an eminent authority on 
placer mining, at that time a resident of Dawson, and submitted 
the problem to him. Col. Bowie's definition .of, "The rim of the 
creek," was the boundary of the creek channel, either above or 
beneath the surface of the earth, where the bed or rim rock had 
been broken or worn away." A similar explanation was given 
by Mr. Alfred Ti;egidgo, another mining engineer, to whom I 
submitted the same problem .. These definitions coincided with 
my own ideas as to the. intention of the clause as shown by the 
?iagram. I, therefore, accepted that as the true m~aning, and 
instructed the mining inspectors and all other inquirers accord
ingly; and that became the accepted interpretation until the fall 
of 1898, when, upon Commissioner Ogilvie's arrival at Dawson, 
he informed us that this was not the meaning · of the . .\ct: 
that the boundary intended was where a horizontal plane pro
duced from the creek would intersect the bed rock three feet 
higher than the rim of the present creek channel. The boun
cfary, which would be determined according to the two defi{!i
tions, is illustrated in my Fig. 2. 



102 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

One objection I raised to the first definition was that three 
feet of a rise was not sufficient to make allowance for ordinary 
undulations and natural irregularities of the bed rock, as these 
vary on the bed rock about the same as the surface of the ground. 
It was my explaining this to Commissioner Ogilvie which 
brought to his attention this ambiguity in that portion of 
the mining regulations, and he proposed having the defect 
remedied by having the diagrams changed so as to show the 
horizontal plane extended from points three feet above the edge 
of the present channel of the creek. 

If. this provision for overcoming the difficulty w~re 
applicable there would still be the undetermined problem, viz., 
the finding of the exact rim or edge of the creek. The edge of 
the water is seldom, if ever, at. the same exact altitude for two 
days in succession. The limit of vegetation differs at every point 
along the creek, and is not the same on both sides of the creek. 
The surface through which the stream has f,Ut -its channel is 
undulating, so that the "rim of the creek" under the latter defini
tion is quite as indefinite a term as the "base of the hill," as it 
appeared in the section which this clause was intended to amend. 
In conversation with miners, who spoke of the rising of bed 
rock as the true base of the hill, I found that they did not 
generally understand that the bed rock must rise to a point above 
the present channel of the creek, but that it must rise to a plane 
higher than the bed rock underneath the flat. Had the law al
lowed say seven feet or sufficient to overcome the natural undu
lations of an elevation above the rocky rim of the creek, there 
would have been little objection on the part of the miner. There 
~till re~~i.ns the indeter_minate nature of the problem, viz., the 
1mposs1b1hty of any engmeer, however well qualified he may be, 
determining tne elevation of the bed rock from the surface of the 
g-round, when bed rock is anywhere from fifteen feet to two hun
dred feet beneath the surface of the ground, and of marking the 
boundary on the surface. 

While in the Yukon territory I recommended some amend
ments to be substituted for these unworkable clauses, to overcome 
as far a_s possible the mischief ~orked by them. but my recom
menda~10!1s were !10.t wanted, 1.e., they were not approved by 
Comm1ss10ner Og1lv1e, and as I did not return to the Yukon to 
survey the boundaries of mining. claims, I left the matter fqr 
those on the ground to fight out as best they could~ A prom
inent British capitalist who returned from Dawson without pur-
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chasing claims for parties who employed him said, that to pur
chase a claim was purchasing a lawsuit, and he certainly was not 
far astray. 

Another source of litigation arose through substituting the 
Regulations approved by Order-in-Coundl on the 21st March, 
1898, for those bearing date of 9th November, 1889, referred to 
in Section 40 of the Regulations governing ·placer mining. Sec. 
· 14 of the last named read as follows: "When there are two or 
more applicants 'for any mining location, no one of whom is the 
original discoverer or his assignee, the Minister of the Interior, 
if he sees fit to dispose, of the location, shall invite their com
petitive tender, or shall put it up for public tender or auction 
as he. may deem expedient. To show how useful that Section 
might become I will refer to the conditions which prevailed 
in the month of September, 1898, at which time claims which 
had not been worked in accordance with the mining regulations, 
were thrown open for re-location. During that month, upwards 
of one thousand applications were received together with the 
entrance fees, and placed on file. For the· majority, of the claims 
there were several applicants, and the leases couldn't be granted 
until these several applicants appeared together with their wit
nesses before the Gold Commissioner 'and obtained a hearing, 
which sometimes extended over two or three days. Had the 
section which I have quoted, from the former regulations been 
still in force, how quickly and easily all these cases could have 
been adjusted. The applicants offering the largest amount w<mld 
have got the claim, while the other applicants would have had 
their money returned to them, and could have gone and sought 
a claim elsewhere. Up to last fall those cases had not all been 
disposed of, but to prevent trouble in that direction ,in future, 
the regulations were so amended that now all unrepresented 
claims revert to the crown and are not now available for settle
ment as mineral lands. In the case of. fractions, the revoked 
section would have been most useful. All fractions, since the 
summer of 1898, have been held as alternate claims for the 
crown. 

It would be in the interest of both the miner and the crown, 
that some provision be made for disposing of I these fractions 
with as little delay as possible, after it, had been ascertained that 
they have a real existence. ' I may here state that in the early 
history of the camps, many certificates were granted for frac
tional claims, which after the measurement of the original claims, 
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were found to have no real existence. Those who had been grant
ed certificates either made a mistaken affidavit through their inabil
ity to measure accurately, or purposely perjured themselves for 
the purpose of obtaining a certifi~ate to ~ell, and cheat some
one out of their money. In grantmg certificates for these frac
tional claims we usually required not only the affidavit of the 
applicant himself, but also of the man who assisted the applii 
cant to measure the claim. These certificates, supposed to repre
sent claims, were many of them sold, and some of them for 
large amounts, and in some cases the purchasers found they 
had been swindled. Early in the spring of 1898, I refused to 
grant any more certificates for fractions unless the application 
1was accompanied by a surveyor's certificate, and a sketch show
ing the measurements of the claim, and I recommended at the 
same time that fractions be held for the crown, that a double 
benefit might result therefrom. 

First-Purchasers would be protected against purchasing 
fractional claims, which might be found to be non-existent. 
Second-The fractions which did exist, if sold, would 
pay the cost of the survey, which in that country would other
wise demand a large appropriation-the expense being at least 
three times as great as it would be to survey and lay out claims 
on vacant ground, owing to the length of time which would 
necessarily be consumed in searching for original stakes, taking 
evidence, examining records, etc. The additional cost of sur
\.:eying claims already re~orded, in many cases, overlapping 
each other and irregular in shape, is the problem which the sur-

, veyo~ :has to •face. I will here note my reasons for urging that 
prov1s10n should be made for the early disposal of fractional 
claims. In many places where fractions are found the original 
claims of which they formed a part are being worked as well as the 
claims adjoining them, and as operations are· carried on far 
beneath the surface _of the ground, it is the easiest thing imagin
able for those fractions to be undermined, in fact it would be 
a 1~atter for surprise if_ they were not worked out by adjoining 
claimants. :-\s to quest10u· of value, the fractions would be ·worth 
more to owners of adjoining claims than to anv one else, 
because when working out the claim, the fractio"n could be 
worked out. without the extra · cost of opening up .the ground, 
together wit? the expense for dams, sluice boxes, transport, 
etc., ~11 of '\l11ch _would be unnecessary if the fraction were worked 
out m conJtmction with one of the adjoining claims. A.s the 



PAPERS READ-MINING REGULATIONS (YUKON). 105 

creek ciaims between Upper and Lower Discovery on Dominion 
Creek are being worked this winter extensively, and a li_st of 
the fractional claims had been made out and advertised for sale 
by the Department---! am sure the purchasers of these fractions 
will be somewhat interested in this part of my paper-of those 
fractions particularly which have not been acquired by the own
ers of adjoining claims. 

When the regulation reserving alternate blocks of ten claims 
to the crown reached Dawson, I saw the necessity of adopting 
a rt1le for the guidance of those seeking claims, that they might 
know where to stake. The instructions given to prospectors, 
miners, mining recorders and others were, that the discovery 
claim whether a single or double claim should count as one and 
be numbered ( o ). That this claim and nine claims above dis
covery would be open for staking by the people, while the first 
block of:ten claims below would be reserved for the crown. This 
gave uniformity in numbering, the same numbers belonging to 
government blocks, whether they begin at the mouth of a stream 
or some distance up, while measuring up stream. These instruc
tions were made public through posting up notices, and pub
lishing in the local papers, also in a small directory; published 
as a private enterprise, which contained ,also, all the local rul-
ings ·regarding representation and other matters pertaining to 
mining. There was a great deal to be -said in reference to the 
law as it applied to the representation of claims, but as that 
part has been changed entirely, and provision made whereby 
a man may pay a sum of money at the recorder's office in lieu 
of representation, and the claims. not being open for re-location 
by the public, I need not say any more on this subject except 
that if the amendment had been made a year and a haff earlier, 
that feeling of distrust in reference to title which has hindered 
investment of ccllpital to a considerable extent, would have been 
prevented. Where the land will never be valuable for anything 
except the mineral which it contains, and will be valueless and 
deserted as soon as the metal has been extracted, it would, I 
think, be for the benefit of the country, and aid in its develop..: 
ment, if the same sort of title could be granted to P,lacer ground 
as that granted for mineral lands containing rock in places:~ 
Such a title for valuable property would command a good figure ... 
The limitation contained in Section 22, which reads: "A claim·· 
shall be. reco~ded with the mining recorder in whose district it: 
1s situated within ten days after the location thereof, if{ it ia, 

8 
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located within ten miles of the mining recorder's office," is not 
an improvement on the former Regulations, which allowed sixty 
days after staking for the purpose of prospecting a claim to 
.ascertain if, it would be worth recording. If the word "pre
empted" were substituted for the word "recorded" in the first 
line of the section, it would give general satisfaction. I am not 
acquainted with any creek in the vicinity of Dawson where two 

-men could sink a shaft to bed rock in ten days. The average 
length of time for sinking a shaft to:'bed rock would be a month, 
and it often becomes necessary to sink three or four shafts before 
it can be ascertained 'whether the claim will be worth record
:ing. Any man who values his rights and intends to mine, don't 
want to throw it away on a valueless piece of ground, and it is 
scarcely treating him with ordinary fairness to compel him to 
<lo so. The man who simply locates a claim, and procures a 
certificate for the purpose of selling, does not care to prospect, 
.ihe merely sells for as;'high a figure as he can get. If a man were 
;1·equired to have his claim noted at the office for preemption for 
;the purpose of protecting his right until he could do the neces
:sary prospecting, he would not be required to sacrifice his right 
·without knowing whether his claim contained mineral or was 
'Worthless. The entrance fee might be collected when the applica
tion for pre-emption was made, or otherwise, a regular fee for re-· 
~ording pre-emptions might be charged, as well as a fee for record
ing abandonm~nt of these if the claim was not deemed worth 
llolding. Miners with whom• I di:scoursed on the above subject 
11ave said, they would much rather pay the fifteen dollars' fee, for 
the privilege of prospecting, and lose it, than record a claim 
which turned out to be worthless. There are many other points 
in connection with the mining regulations which might be dis
-cussed with profit, 1but my paper is already quite lengthy enough, 
and I trust will have some interest for the members of this Asso
ciation. 

DISCUSSION. 

The President-We begin to understand ,some of the d'iffi
~u.Ities of the offi~ials in that distant country after listening to 
this paper. It will be a valuable contribution to our annual 
report. No doubt many of you will remember that a year ago, 
~vhen Mr. Ogilvie contributed a paper on the Yukon, at that time 
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very little was known about the country, and there was very little 
attention paid to it. But it has been a source of gre.at satis
faction to us to know that our Proceedings contained the first 
account of that wonderful land of gold. 

l\Ir. E. Bolton-I accompanied Mr. Fawcett in the summer 
of 1897, and I can say- that he is perfectly correct in everything 
he ·says; the conditions of the country were so different from any 

. other place. He has put some of the facts in very good shape, 
and very plainly.· 

Mr. Sankey-In listening to the paper it occurred to me that 
unless one was very well versed it was rather hard to follow. 
In the first place, I am ignorant as to whether the claims are 
first to be certified by the surveyor; and I assume that this is 
possible from the occurrence of the fractional sections or portions. 
Perhaps Mr. Fawcett will be kind enough to give an explanation, 
that we may know not only for ourselves, but that it may also 
be put in_to the Report, for many people who read our Reports 
do not belong to Ontario at all. 

Mr. Fawcett-The claims of that country are all staked and 
recorded long before any surveyor is on the ground. 

l\Ir. Sankey-Did the fractions occur from the survey made? 
Mr. Fawcett-Yes. In the first place when Mr. Ogilvie went 

up to survey, the people were disputing over thei. ground. He 
me~sured the claims, and after measuring off the claims all 
exceeding 500 feet _was cut off, and that was a fraction.. He cut 
off the fraction, and just allowed 500 feet. 

Mr. Sankey-What happened in the case of the work being 
done on the fractional part.? 

Mr. Fawcett-That is where the people have no certainty; 
they have no way of knowing that their fraction has not already 
been worked out. 

Mr. Aylesworth-I move that Mr. Fawcett's paper be received 
and printed in the Proceedings, and that the thanks of the Asso~ 
ciation be tendered to Mr. Fawcett. 

l\Ir. Ross-I second that. 
Mr. Bolton, Sr.-I think, as far as I am concerned, I know 

what difficulties there are, but I would not wish to place all the 
knotty questions before this ·Association. The only way that 
you can appreciate that kind of thing is to go there. I know 
all I want to know about that, and I do not think it would be 
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very instructive to the members of the Association unless they 
had som.ething to do in the survey of the country. In what 1Ir. 
Fawcett has said he has explained the whole matter thoroughly, 
and I think that any comments on my part would be useless. I 
am satisfied that the present mining regulations are not just 
exactly what they should be. I think that what Mr. Faw~ett 
says ?=Lbout them is practically right. The difficulties set forth 
in Mr. Fawcett's paper are very striking. It is a very hard mat
ter to say ·what the mining regulations of that country are. 
There are just as many different kinds of humanity in that 
country as you will find anywhere, and it is a pretfy hard matter 
to make laws that will govern every case. During the two sum
mers I was there I found a great many difficulties in satisfying 
the laws in making surveys. The laws in a good many places, 
so far as the creek claims are concerned, are very indefinite,. 
and especially that one in reference to the boundary between the 
creek claim and the hillside claim. That is a matter that I think 
every surveyor in that country feels a difficulty in determining, 
and it is for this reason that there has been a great deal of money 
spent in litigation. I do not think it is necessary for me to say 
anything more on the subject at present unless some member 
would like to ask questions. Motion carried. 
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On May 6, '1899, I left Toronto via the C. P. R. for the 
Yukon to act as assistant to Mr. Thos. Fawcett, D.L.S., gold 
•commissioner for the district, arriving at Vancouver ·on .the 10th 
day of May. The following day I took the boat to Victoria, 
where I found Mr. Fawcett and party busily engaged completing 
·Our outfit for the journey. On May 15th we sailed on the steamer 
"City of Topeka" for Juneau, arriving there on May 1~th. 
Juneau has a population of about 2,500, and is situated on an 
Island at the mouth of the Lynn canal. While there we visited 
Douglas Island, on which is situated the Treadwell Mine, having 
the biggest stamp mill on the American continent, some of _the 
ore used not running ,$2 to the ton. We then started up .the 
Lynn canal on a small steamer, and reached Dyea on May 21st. 
Dyea is situated on the left arm of the Lynn canal, the distance 
from Juneau being about 100 miles. On our way to Dyea we 
stopped on the right arm of the canal to wait for the tide, · this 
place being only a few miles from Dyea, where now is situated 
the town of Skagway, with a population of over 4,000 people. 
When we landed in 1897 the place was nothing but a wilderness. 
·There was one hut, in which lived Captain Moore, a pioneer, 
who then laid claim to a portion of the land. After landing at 
Dyea on May 24th, we commenced packing our outfit, which 
consisted of kit-bags, provisions and surveying instruments. We 
tracked part of our outfit in boats and canoes five miles up t~e 
Dyea River, the remainder being- taken in a waggon. From 
bere we packed our outfit, including two can~es, to the summit 
of the coast range, over the Chilkoot pass, and in doing so had 
considerable difficulty. 

There is a good sized glacier on the left of the trail, about 
two miles below the summit, aud while there we could see large 
pieces of ice breaking off of it, which sounded like thunder as 
-:they rolled down the mountain side. Once landed at the summit 
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we procured sleighs, and sledded our outfit down the pass, a 
distance of about six miles, to within about two miles of Lake 
Linderman. Across this two miles we packed our outfit, and 
landed it at the head of the lake on June 7th. We then trans
ported across the lake in boats and canoes, it being about four 
miles. We then packed three-quarters of a mile across the port
age to the road to lake Bennet. While at Linderman Mr. Faw
cett, in company with one man left for Dawson, arriving there 
about June 16th; 

At Bennett and Linderman, and scattered along the portage
between the lakes, there were about r ,ooo people, building boats 
and getting ready to go down the river, their tents scattered, 
all over the .place. About a mile from Bennett there was a saw
mill, where we procured a boat twenty-three feet long, made of 
three-eighth inch spruce, spruce being the only available timber 
there, and found up to about fourteen inches in diameter. The 
small price paid for the boat was $7 5. We then loaded ou.r outfit 
in it and a Peterborough canoe, and on June 12th started for the· 
gold fields. The trip down the river is delightful as soon as you 
get across the lakes and into the river. The paddling of a canoe 
is not so hard, as the strong current carries one right along, the 
current in some places being five miles an hour. We arrived at 
Fort Selkirk on June 22nd, and there found instructions to com
plete some surveys which had been commenced bv Mr. \Villiam 
Ogilvie, D.L.S., Mr. James Gibbon, D.L.S., being· in charge of 
the survey. We laid out at this point over 1,000 acres, including· 
forty acres for a Government reserve. Fort Selkirk is the best 
situation for a town site of any place on the river, and is 180 miles. 
above Dawson. There are a number of Indians here; and also a 
trading store, owned at that time by Messrs. Harper and Ladue, 
an Englishman, Wm. Pitt by name, being in charge, who did all 
the trading with the Indians. The stock-in-trade then consisted 
of eight sacks of flour, a few odds and ends in groceries, a few 
articles of dry goods, 100 fox skins, mocassins and mittens, 400 

bearskins, and about 800 tanned cariboo and moose skins, the· 
moose and cariboo being shipped to Dawson in the fall for the 
making of mocassins, and brought from ten to twenty dollars· 
apiece. At Selkirk on the 1st of July I picked ripe strawberries· 
in a hay meadow about three miles back of the fort. I almost 
forgot to mention that coming down the river we did not run 
any of the rapids with our canoe. Our bio- boat went safely 
through the Canyon and Five Fingers, and ,;e portaged over the
White Horse rapids, Canyon and White Horse being only two, 
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and a half miles apart, the water between them being very rapid 
and dangerous. On. Monday, July 5th, we left Selkirk for 
Stewart River, a d.istance of I ro miles, arriving there the· fol
lowing afternoon. -We travelled the distance of ten miles between 
White River and Stewart in fifty minutes. At Stewart River we 
made several surveys, including a Government reserve of forty 
acres. The land' applied for, both at Fort Selkirk and Stewart 
River, was not granted to the applicants. The valley of the 
Yukon in the months of June and July is lined with wild flowers 
of various kinds; wild roses grow in abundance. The most of 
the flowers of that country are of a violet or purple hue. - The 
islands in the Yukon are thickly wooded in places, the timber 
being chiefly of spruce, with some small white. ·birch and poplar. 
vVhile surveying at Stewart River we came across some spruce 
trees that would measure two feet in diameter. 
The varieties of wild fruit found along the valley of the river are 
cranberries, strawberries, blue berries, raspberries and red and 
black currants. On July 17th we left Stewart River for Dawson,. 
and canoed the distance seventy. miles in ten hours, arriving there 
in the evening. The population of Dawson when we arrived 
would be about two thousand. We camped on the police reserve,. 
and lived in tents the remainder of the summer; in the fall we 
moved into a snug little cabin built by our party. The Gold 
Commissioner's office, which was situated near the lower end of 
the town, seeined to be the principal place of attendance. Some 
mornings when we went down to the office we would find a line 
of men from two to six deep, reaching from the office to the bank 
of the river, and numbering over two hundred, eager to get in 
and record their claims. With regard to the first discovery of 
gold in the Klondyke, I may say that the gold diggings before 
this were situated down on the tributaries of Forty-mile River, 
near the boundary line, and about fifty miles below Dawson, the 
principal creeks being Miller and Glacier, the pay dirt running 
from five to ten cents to the pan. In the first months of 1896 a 
few miners found their way up the river to the Irvandik, where 
gold was found on Bonanza, Eldorado, Hunker, Gold Bottom 
and Last Chance Creek, although some time before this gold was 
discovered on Quartz Creek, a tributary of Indian River. Shortly 
after this the richness of these creeks was soon known, Eldorado 
being the richest, then Bonanza and Hunker. Some of the best 
claims on Eldorado selling for $100 now are worth $200,000. As 
soon as Mr. Fawcett arrived in r 897 he divided the country into 
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mining divisions. Every creek or river flowing into the Yukon 
together with its tributaries, comprised a division, and each miner 
was entitled to record a claim in each division. The creek claims 
at this time were 500 feet in length, the discovery claim being 
I ,ooo feet in length. The bench claims were 100 feet square, the 
same as in British Columbia. Up until July, 1897, there were less 
than half a dozen bench claims located, being on Eldorado and 
Bonanza Creeks. In September, 1897, bench claims took a jump, 
and many were located on these two creeks, and now bench and 
hillside claims are to be found on all the principal creeks in the 
district;. in some places on Hunker Creek thei extend back from 
the creek a distance of over half a mile. Some of the richest 
claims in the country are bench and hillsides. On French Hill, 
situated on the left limit of Eldorado Creek, between claims 
Nos. 17 and 13, is a large group of 100-foot bench claims. On 
May 1, 1898, I visited some of these claims, and several of them 
were, ,vith one rocker, producing about $1 ,ooo a day, the gold 
being coarse and in nug-gets, some weighing over two ounces. 
In 1898, when the new -regulations came into force, the size of 
creek claims were cut down to 200 feet in length, although a 
100-foot law before this was never put into force. _Every alternate 
ten claims are reserved for the Crown; discovery claims being 400 

feet in length, and nine additional claims above this are put on 
record, and then the ten claims above and ten below this are 
reserved for the Crown. All the creeks in the county· where claims 
have been recorded in this manner have remained unprospected 
:and undeveloped, for the reason that the individual miner is not 
going to develop ground for the benefit of the Government. The 
:size of hillside claims are in length 250 feet, uµ and down stream, 
and extending at right angles to a base line- of the creek I ,ooo 
feet. Bench claims are 250 feet square, and are mostly located 
back of the hillside claims. 

\Vith regard to quartz, claims, I may say that they are located 
all over for a radius of fifty miles around Dawson, but as yet 
they have been found to be worthless. There are no well-defined 
quartz ledges in the country. and no rock of any kind found in 
the place. My opinion is that the country at one time has been 
over-nm with quartz ledges, and that these through time have 
worn clovm, and the placer diggings of this region are the result 
of these worn-clown ledges. Most of the gold nuggets found are 
mixed with quartz, and I have often se~n in a gold pan when the 
c1ust was being cleaned up over a cupful of fine particles of 
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quartz. ~lack sand is found along with the gold dust, some 
creeks bemg worse than others for it. On Dominion Creek a 
tributa~y <;>f Indian River, it_ is found in very large quantiti~s. 
The p_nnc1pal creeks on which good pay dirt is found are the 
followmg: Eldorado, Bonanza, Hunker, Dominion, Sulphur, 
Gold Run and Quartz Creek. 

Concerning hydraulic mining, I may say that up to the first 
of October last there were only about half a dozen leases granted 
for hydraulic mininK concessions in the Yukon territory, the first 
being for two and a half miles of ground near the mouth of 
Hunker Creek; the second being for ground on the left limit of 
Bonanza Creek. There were, fast September, in all, over fift); 
applications in for hydraulic mining for ground on the Yukon 
River, Irvandik River, Bonanza Creek, Eldorado Creek, Hunker 
Creek, Indian River, Dominion Creek, Quartz Creek, Stewart 
River and its tributaries, Forty-mile River and tributaries and 
others. There is plenty of good ground suitable for this method 
of mining that would yield from two to ten cents to the pan, but 
the scarcity of water prevents this ground from being worked. 
There are two large schemes on foot now. One is to bring water 
down in a flume or ditch from the head waters of the Irvandik. 
The other is to pump water out of the Yukon and over the divide 
to the head of Eldorado Creek; but I don't think either of these 
will be carried out, as the cost would be greater than the benefits 
derived therefrom. Coaf is found along the Yukon in a number 
of places, one near Five Finger Rapids, and several below Daw
son. On Cole Creek, sixty miles below Dawson, last summer the 
North American Trading and Transportation Company did con
siderable development work on_ their property. They shipped to 
Dawson over r ,ooo tons, to be sold at $2 5 a ton. This coal 
seemed to be very clean, and was reported as being of good 
quality. The Alaska Commercial Company also have coal loca
tions down the river, but the coal does not seem to be of uniform 
quality, and the vein is too thin to be worked to advantage. 
According to recent information, derived from Dawson through 
the " Toronto Globe," the Alaska Exploration Company for the 
past six months have been tunnelling for coal on Rock Creek, 
a tributary of the Irvandik River, entering from the right batik, 
about fifteen miles above its mouth. They have finally opened 
what they hope will prove a permanent seam or series of seams, 
they have tunnelled 800 feet, 400 feet of which are side galleries, 
and two of these rm1 through coarse seams seven or eight feet 
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thick. The men are working at a depth of 250 feet and at present. 
there is about. 1 .ooo tons of coal exposed to view. The coal is. 
bituminous in character. This is the nearest coal-find in the: 
vicinity of Dawson, and is seven miles up the creek, from its. 
mouth. Should the mine prove permanent it is the intention of 
the Company to build a tramroad from the property to Dawson, 
which would land the product of the mine right in the town. 

I will now give you a short account of the business done in 
Dawson, in 1897 and up until the fall of 1898, the most of the 
trade was done by the North American Trading and Transport
ation Co., and the Alaska Commercial Co. These companies 
steadily increased their business as the increase in the population 
demanded it. The Alaska Commercial Co. have now seven river 
boats costing at least over $400,000, also a large store and four 
large warehouses. 

The North American Trading and Transportation Co. have 
about the same number of boats, but not as elaborate as those of 
the former company,. They also have a large store and five ware
houses, besides a number of very valuable mining claims. These 
two companies transacted business without opposition until the 
fall of 1898, when the Alaska Exploration Co. brought in a 
lar.ge stock of goods, and commenced building warehouses and 
stores. This company have now three large· warehouses, four 
river boats, and the finest store in Dawson, and have in some 
particulars outshone the other companies: counters, shelves and 
store fixings all made of imported woods, and in every particular 
up to date. Besides these there are other smaller companies now 
doing business. When we arrived in Dawson in 1897 supplies 
of all kinds were very scarce as the up-river boats had not yet 
arrived from St. Michael's. The miners had plenty of money 
but nothing to buy except a little bad whiskey. The river-boats. 
only make two to three trips in a summer, the mouth of the river
not being open until about the middle of June. It takes a boat 
from twenty to thirty days to make the trip of 1,700 miles from 
St. Michael's to Dawson, and about seven days to make the trip· 
back again; this, of course, not counting the time spent being 
stranded on sand bars, as the river in some places is very bad. 
There is one place in the river called the Yukon Flats, about 400 

miles below Dawson, where it widens out to a width of about ten 
miles. Here the river is very shallow, and the channel changing 
and shifting all the time. River men have told me that they are 
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very seldom able to pass through this part of the river twice in 
the same place. 

There are now about fifty river steamers plying up and down 
the Yukon, ranging in draught from one foot up to four and a 
half feet. 

I will now attempt to give a short account of some prices 
paid for different articles in Dawson. Of course, the prices change 
as the stock in trade increases or diminishes. In the summer of 
1897 flour sold for $8 per p.fty pound sack; sugar, 50c. per pound; 
bacon, 5oc.; fresh meat, 75c. to $1; canned meats, 50c. to $1 per 
can; butter, $1; candles, $5 per box of fifty; boots, $8 to $10 
per pair; top shirts, $3 to $4; good suit of ready-made clothing, 
$50; coal oil, 50c. per gallon; dried fruit, 50 to 7 5c. per pound. 
Later in the fall and winter, as nearly. everything became scarce, 
flour sold for $50 per sack; bacon, $1; candles, $10 to $20 a box; 
coal oil, $5 per gall<tm; butter, $3 to $5 per pound; moccasins, 

· $10 per pair ; wood, $35 a cord, and hay, $400 a ton, the hay 
being cut along the valley of the Stewart and Yukon and brought 
down the river on rafts. Horses sold from $300 to $500 apiece; 
ordinary lumber suitable for building from $75 to $100 per 1,000 
feet, and sluice timber, where ten and twelve-inch boards are used, 
generally brought a higher price. Rents were very high until 
the summer of 1899, when a good cabin, about 14 by 16 feet, in 
the central part of the town, could be rented for $25 a month. 
Before this I' have s~en the same sized cabins bring $75 a month. 
On Main Street last summer along .the river front in the business 
part of the town ground rent was $10 a foot per month. Sled 
dogs ranged from $50 to $100 a•piece, althoug~ once I saw four 
large huskies sold for $1 ,ooo, but these very fine animals. The 
first fresh eggs brought into Dawson in the spring of 1898 sold 
for $18 per dozen. These prices will perhap_s never be realized 
again in that country, as everything is now working down to a 
level, and keen competition exists in every line of business. 
Prices last fall were the following: Flour, $6 per sack; bacon, 
25c.; ham, 35c.; canned meats, 50c.; sugar. 30c.; beans, 25c.; 
butter,· 75c. to $1; dried fruit, 25c to 50c.; eggs, $2 per dozen. 

With regard to the climatic conditions in the country, I may 
say that, although the winters are very cold and the summers 
are hot, one does not feel it as much as would be expected in 
that north country. There is very little wind, and the weather 
is steady, and not like it is in this part of the country, summer 
to-day, followed by winter to-morrow. The average of rain and 
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snowfall is not nearly as much as here. The total snowfall in the 
winter of 1897-98 was a little over three feet, and in the winter 
of 1898-99 a little over two feet. The heaviest rain falls exist 
in the months of June and July, when the river is then at its 
highest, the fall after that being very light. The lowest tem
perature we had in the winter of 1897-98 w~s on the last day of 
November and the first day o_f December, when Nigretti & 
Zamba's minimum thermometer registered 55 <legs. below zero. 
The lowest temperature in the winter of 1898-99, according to 
the same thermometer, was 47.5 <legs. below zero, the former 
winter being more severe than the latter. The Yukon remains 
frozen over from six to seven months in1 the year, and navigation 
.can safely be conducted from about the middle of May until the 
first of October. In September the river gets low, and the boats 
are continually coming into contact with shoals and sandbars, and 
navigation becomes difficult. The ice coming in from the tribu
taries generally runs ten days or two weeks before the river 
becomes entirely frozen over. The water in the Yukon in the 
summer is of a muddy color, but as soon as it becomes frozen 
over, the water becomes clear. I have seen the ice in the river 
attain a depth of over seven feet, and in some places, in the eddies 
near the shore, I have no doubt it would be ten feet. 

My term of office with the Government expired on May I, 

1899, and since that time I have been in business for myself. I 
will now give a short account of my trip out last fall. On Sep
tember 26th we left Dawson on the steamer "Victorian" with 
over I oo passengers on board, and anchored that night at Monte 
Cristo Island, twenty miles nearer home. About six miles up we 
passed the Government telegraph line, it then being completed 
to this point. On the night of September 28th we tied up at 
Selwyn River, and here found that the telegraph line had been 
completed to Dawson. This was quite an advantage, as we 

. could at the different stations find out the whereabouts of the 
other steamers, and also find out what steamers . had arrived at 
Skagway. On October 3rd we reached the motith' of the Hooke
linqua River, sometimes called T.es-lin-to, or Newberry River; 
Here I took the temperature of the water, and found it 1to be 
44 degs. Fahrenheit, which led us to believe that it would be 
some time before there would be much ice in the, river. \Ve 
arrived at Bennett City on October 5th, and took the noon train 
for Skagway, arriving there at six o'clock in the evening. The 
Yukon and White Pass Railway runs between Bennett City and 
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Skagway over what is known as the White Pass, the distance 
being about forty miles. This is a narrow-gauge road, and in 
places has some ·very steep grades. The road was. completed last 
Iuly. In the fall the company were getting out timber and pre
paring to build snow-sheds. The single fare on this road irom 
Bennett to Skagway is $10. At Skagway one can buy goods 
just about as cheaply as at Seattle or Vancouver. You can get 
a good, square meal for 25 cents. This place has electric light 
and water works, the water being brought down out of a small 
lake in the mountains near by, over 1,000 feet high. October 7th 
we left Skagway on the steamer "Humboldt" for Seattle, 
arriving there on the morning of the I 1th. The trip down was 
very pleasant, and reminded one of the Thousand Islands. On 
our way we passed three glaciers. The channel used by the boats 
coming down the coast is that laid out by the_ United States Coast 
and Geodetic Survey, ~nd complete charts are made of the same. 
On October 17th I left Vancouver, via C.P.R., for Toronto; 
arriving here. on October 22nd, and was glad to get to my 
journey's end. 



i 18 ASSOCIATION OF ONTARIO LAND SURVEYORS . 

.[This Association is not responsible as a body for the opinions expressed in its Papers 

by Authors.] 

LOW GRADE ORES. 
Bv H. DE Q. SEWELL, A. M. INST, C.E. 

The subject for this paper suggested itself to the author from 
reading the following extracts from p~ 143 of the Seventh Annual 
Report of the Bureau of Mines, by Dr. A. P. Coleman, on the 
subject of the West Ontario gold region, where, after remarking 
that "the number of mines actually producing gold has largely 
increased," he states: " It must be admitted, however, that sev
eral of these mines .are producing ore of lower grade than was 
anticipated," and further on he emphasizes this. statement by 
saying: " On the whole, the conviction is being reached that, in 
spite of a few fairly rich veins, our gold ores are in general of 
low grade, though often present in amounts extensive enough to 
justify working on a very large scale. Fortunately all the pro
perties developed except those of Marmara prove to have essen
tially free milling ores, so that the cost of treatment is redm;ed 
to a minimum. As roads and steamboat and railway connections 
improve the cost of labor and supplies will fall; and ease of access, 
with a salubrious climate and safety for life and property must 

give the region an advantage over most others." This statement is 
fully borne out by the author's own observations during the past 
-eighteen years in Western Ontario, and hence the necessity, 
when searching for properties likely to develop into paying 
mines, the general trend in Western, Ontario should be to give 
a preference to low grade veins containing sufficiently large 
bodies of ore to permit of extensive, and consequently cheaper 
mining operations from what could be carried out on narrow 
veins of higher grade ore. Marmara being situated east of 
Toronto, Dr. Coleman's remarks as to the free milling qualities 
thus fully applies to the general run of veins in the western sec
tion of Ontario. The author's experience of these ores is that 
about one-third, or 33 per cent., of the gold contained in them 
· is free milling, and that about 77 per cent. of the o-old in the 
tailings can be extracted by the cyanide l)rocess; the fotal saving 



PAPERS READ.- LOW GRADE ORES. II9 

being equivalent to 84 per cent. of the gold contained in the ore. 
Thus the subject of Low Grade Ores, with its subsequent corollary, 
when it will pay to work them, is an important topic, and one 
which constantly presents itself to the mining engineer, and 
through him to the investing public. 

The principal requirements for mining low grade ores success~ 
follr are: (I) Free milling or partially free milling ore, the 
residue being capable of extraction either by chlorination or the 
cyanide process. (2) A large body of ore. (3) Facilities for cheap 
mining, water powers, etc. · (4) Easy and cheap means of com
munication. (S) Thoroughly testing the vein before developing 
it into a mine. (6) The erection of a large milling plant and other 
mining machinery. In this way only can the cost of production 
be kept down to the lowest possible point per ton that will permit 
the mine to be operated successfully-' and if properly conducted 
will usually yield greater profits than are likely to be obtained 
from a narrow vein of high grade ore where a lot of dead or 
unprofitable rock has. to be mined to afford room to take out the 
.ore. This prudence will generally give the preference to a wide 
vein of low grade ore as more likely to yield permanent and 
uniform results. 

There are also a number of questions of almost equal import-' 
ance that require to be carefully looked into, such as whether 
the ore is hard or soft; whether the rock is easily supported or 
requiring close and immediate filling; the manner of recovering 
the ore bodies, whether by means of tunnels or through shafts; 
the quantity of water; cost of timber; cost of labor and supplies; 
distance from mine to mill; kind of motive power and its cost. 
These points have all to be carefully considered, and have a direct 
bearing on the cost of mining. 

The reduction of the ore is another and distinct branch of 
vital importance, and presents a number of conditions that require 
·careful consideration. The hardness or softness of the ore has a 
direct effect on the crushing capacity of the mill, but 19-rge capa
dty per stamp is not always productive of the best results. 

The fineness of the gold or its association with other min
erals determines in a large measure the capacity of the mill, and 
also the extent of subsequent treatment. 

To obtain the best results at the lowest cost is the object 
throughout, and to accomplish this require~ ~ careful considera
tion of the equipment and methods of mmm~ to b~ pursued. 
The ore, having ·been brought to the surface with as httle hand-
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ling as possible, should go direct to the mill, thus when dumped 
on the grizzles it should pass· automatically downwards by 
gravity from one operation to another until the pulp passes to 
waste, after having been relieved of all the precious metal that 
can be economically extracted from it. In short, success can be 
obtained in the treatment of low grade ores only by the most 
careful and economical operations, conducted on a large scale, 
so as to reduce the cost to a minimum. A mine must be made, 
and it usually requires a large expenditure of time, money and 
planning to ensure the desired result; but no amount of money 
or scheming can make a mine where the values do not exist in 
the ground. Some mines require much less money and time 
than others to achieve greatness, and in some instances the pro
moters of mining schemes attempt to thrust greatness upon the 
mines they are endeavoring to sell. 

The question of what constitutes the difference between high 
and low grade is often assumed to be about $20 for high grade, 
and about $5 or $6 for low grade ores. A comparison of the 
average values from the principal free milling gold-producing 
camps shows a total average of $6.53 per ton, from which it is 
evident that $5 per ton may be considered low grade, and $7 per 
ton as an approach to high grade ores. New Zealand, which 
gives the highest average on the list, is one of the smallest pro
ducers, whereas the lower grade ores produce by far the largest 
portion of the world's supply:. Comparing these with our West 
Ontario mines we find: · 

Average value of 
. ore per ton. 

Mikado, Shoal Lake, Lake of the Woods ........................ $7 oo 
Sultana, Lake of the Woods.......................................... 6 oo 
Regina II II II .. • .. • .. .. • .. .. .. .. • .. • • • .. • .. .. • .. .. .. .. • 6 oo 
Golden Star, Lower Seine Valley.................................... 5 65 
Hammond Reef, Upper Seine Valley.............................. 3 70 
Alice A., Lower Seine Valley........................................... 5 60 

These values are necessarily liberal, as it is difficult to arrive 
at exact values. They give an average value to West Ontario 
gold ores of $5.66 per ton. 

The principal low grade ores are the Alaska Mines and the 
Homestake Mine, South Dakota, U.S.A. The following are the 
returns for the latter, which employs 540 stamps: 

Averages per ton of ore. 

Return fro~ _mill, including concentrates......................... $4 31 
Cost of m1n1ng, etc............................... ... .. . ... .. . . . . ... ... 2 73 

Net earnings ........................................................ Si 5s 
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The Alaska Mines are still lower grade, but like the Home~ 
stake Mine, they have large ore bodies (practically quarries),. 
which reduces the cost of mining to a minimum, and conse
quently the profits are enormous The Alaska Treadwell has 660 
stamps, the Alaska United 220 stamps, and the Alaska Mexican 
120 stamps. The following are their official returns: 

F01· year 
ending 

May '99. 
Alaska 

Averages per ton of ore. Treadwell. 

Return from mill.............................. $1 76 
From concentrates, mostly chlorinated. 95 

Total returns................. ... ......... $2 71 
Mining, milling, etc........................... 1 28 

Net earnings............................... $1 43 

For year 
ending 

Dec. '98. 
Alaska 
United. 

$2 48 
I 48 

$3 96 
I 29 

$2 67 

For year 
ending 

Dec. '98. 
Alaska 

Mexican. 

$1 58 
73 

$2 31 
I 67 

$0 64 

The average of these Alaska ores is $3, and they yield an 
average profit of $r.58 per ton after paying all expenses. These 
financial results are amply sufficient to prove the great values that 
have been obtained from them, and also to encourage others to 
emulate them. 

I 

It may be mentioned that in North Mexico the Snodgrass 
mill, just completed at San Pedro, proposes to mill gold ores that 
average $2 a ton. They claim to have a large body of this orey 
on an acreage of 800 acres, which they have acquired, and from 
which they anticipate profitable results. 

In \Vest Ontario large bodies of low grade ore are not 
uncommon, but so far little has been done towards their develop
ment; in fact, with the exception of the Mikado most of the 
principal mines come under this category. So far the Hammond 
Reef and the Alice A. are the largest known bodies of low grade 
ore. The Hammond Reef is situated on Sawhill Lake, and is 500 
feet wide. It has hitherto carried ore worth $3.70 in gold per 
ton. It costs twenty-five cents to mine and deliver at the mill 
(the excavation being practically a quarry), and $r.87 per ton to 
mill, making a total cost of $2.12 per ton, thus leaving a net profit 
of $1.58 per ton. They have, however, recently put up a forty
stamp mill, worked by electricity, generated by water power, 
which they estimate will reduce the cost of mining and milling 
to $1 per ton. If this is accomplished it will raise the net profit 
to $2.70 per ton, which should enable them to pay handsome 
dividends. Recent reports from the mine, however, claim that at. 

9 
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the depth of forty feet in the quarry that they have reached ore 
values at $13 per ton. The Alice A. (situated on the Lower 
Seine valley) claims also to have a vein or reef 500 feet wide, 
yielding an average of $5.60 of gold per, ton. Should they, when 
operating on a large scale get half these values it should prove 
to be exceedingly valuable, and would be the means of directing 
more attention to similar large deposits. The general trend so 
far has been to develop only the richest veins; these are mostly 
narrow, and when the ore falls in values or the vein reduces iri 
width, it becomes a burning question as to whether the ore will, 
after paying the mining and milling expenses, leave any profits 
for the shareholders. Such a state of affairs, however, is not 
so likely to occur in a large deposit of low grade ore, for the 
vein or reef in such cases is usually strong and persistent, and can 
be cheaply quarried. Should there be a change of values with 
depth, it may, like the Hammond Reef, be in the direction of 
higher values, and whilst they last will be of considerable benefit 
to the fortunate shareholders. 

The Alice A. and Hammond Reef are only illustrations of 
what can be done in Western Ontario. That many other •large 
bodies of low grade. ore exist in that district is indisputable, and 
the author believes that in the near future these and similar large 
l)oclies of low grade ore will prove to be the principal gold pro
ducers in Ontario. Even in the Transvaal ( which b~fore the 
present war produced 25 1-2 per cent. of the gross gold output 
of the world), in their principal deep level mines of high grade 
ores, where they have mills varying from 150 to 200 stamps, the 
actual amount of gold extracted and profits per ton is anything 
but high, as the following table, taken from the reports for 1898 
of three of their best mines, will show: 

Crown 
A,·erages per ton of ore. Deep, 

Geldenhuis Rose 
Deep. Deep. 

Return from mill........................... $5 52 
Return from cyanide plant ...... .. .. .. .. 4 54 

$6 31 $6 31 
3 34 4 20 

Total returns .......................... $10 06 
Mining, milling, etc........................ 6 42 

$9 65 $10 51 
4 88 5 48 

--
Net earnings........................... $ 3 64 $4 77 $5 03 

The average of these three mines being $10.07. extracted from 
the ore at an average cost of $5.59, leaving a net profit of $--1-.--1-8 
per ton. As before stated, the averao-e values in the Transvaal 
js $7. These mines are considerably ;bove the average, yet it is 
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evident that under existing conditions these mining operations 
could not weU be profitably carried out on a small scale, although, 
were the conditions more favorable, much lower grade ores would 
probably be mined. Thus the experience of gold mining all over 
the world goes to show that the greatest production and largest 
profits are likely to result from mining, large bodies of low grade 
free milling ores, capable (with the use of modern machinery) of 
being mined and milled a,t a minimum cost, thus reducing the 
risks which are inevitable in mining high grade ores, and enswring 
greater security for the capital invested, that should always be 
the primary object in all mining enterprises. 

The editor of the " North American Mining Journal," pub
lished in London,. England (Mr. Lefroy), gives the following 
opinion as the result of a visit to the West Ontario gold fields 
last summer, which, as it fully endorses the author's opinions, 
may be here quoted, viz.: "As facilities increase, the average 
value of the ore mined will steadily decrease, while the tonnage 
will steadily increase, and with the increase of tonnage thei aggre
gate profits will also increase, while the profits per ton will 
diminish. This decrease will probably be arrested at the point 
of 4 1-2 dwt. per ton, although in individual cases ore of a lower 

grade than this may be profitably mined. It may seem an 
extravagant statement to make at the present time, but it is made 
with a full sense of what it involves, that the Rainy River1 district 
of Ontario has ore enough of this character to make it one of 
the dominant factors in the gold production of the world, and 
probably the dominant factor in the gold production of North 
America." . This statement is particularly encouraging, as it 
appears from recent developments in British Columbia, resulting 
in the shutting clown of the LeRoi, \Var Eagle and Center Star, 
that high grade smelting· ores cannot be depended on, as their 
margin of profit is exce;dingly low, and consequently the ·future 
gold production of Canada will necessarily have to depend largely 
on the free· milling ores of Ontario. 

The following is a tabulated list of the gold productions of 
the world for 1898 and 1899, the latter being approximate: 
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1898. 1899. 
....... --Fine oz. Value. Fine oz. Value. 

Africa ............. 3,852,187 $79,624,691 3,648,889 $75,339,851 
Australasia ...... 3,013,763. 62,294,481 3,777,559 78,082,171 
United States ..• 3,148,648 65.082,430 3,506,679 72,483,055 
Russia •........... I ,196,634 24,734,418 1,164,603 24,072,344 
Canada ........... 662,796 13,700,000 872,227 18,049,593 
Mexico ............ 398,487 8,236,720 448,783 9,277,351 
India ............... 375,7o4 7,765,8o7 411,106 8,498,571 
China .............. 321,293 6,641,190 321,293 6,641,190 
Rest of the world 1,019,255 21,068,042 1,024,045 21,510,342 

----- ----- ----
13,988,767 $289,147,779 15,175,184 $313,954,468 

The Sawbill Mine's charter of incorporation is dated 26th 
May, 1896, when the first mining stock of any moment in this 
country was .floated, principally in Hamilton. Up to that date 
very little work had been done in gold mining in Canada, and 
what had bee.n was chiefly of an exploratory nature and the gold 
production very trifling, but now within less than four years' 
time Canada has become the fifth largest gold producer in the 
world, which, to say the least of it, is exceedingly encouraging, 
and bids fair to hold a still more prominent position in the near 
future. This, however, can only be the result of steady develop
ments, conducted on strictly business principles, chiefly from the 
careful exploitation of the low grade free milling ores of Ontario. 

DISCUSSION. 

T:he President-You have heard this very' interesting paper 
by Mr. Sewell on the development of N e,Y Ontario as it is called. 
Now, I shall be glad to hear discussion from some of the mem
bers who are familiar with the subject. 

Mr. Aylesworth-I have listened with interest to the paper. 
I think• it will be a good historic record for us to refer to if it be 
printed in the Report. I would ,move that this paper be received 
and printed in the Proceedings. 

Prof. Galbraith-I think we ought to be congratulated on 
having such a paper. •Mr. Sewell has evidently gone to a great 
deal of trouble in working up these statistics, and I have no 
doubt that they are accurate ; and I think that they should 
be put on record as I have , no doubt that they will have a 
permanent value. I do not know exactly the cost of farming, 
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but it seems to. me that possibly the profits to be made out of, 
clay might almost compare fairly well with the profits to be made 
out of low grade ores; and there is no doubt a very much larger 
area, so to speak, available for farming than for gold .. bearing. 
I haYe pleasure in seconding the motion. (Motion put and 
'-arried.) 

I\Ir. Lewis-I have listened with a great deal of pleasure to 
Mr. Sewell's paper on low grade ores. I have had a great deal 
of experienc.e in mining, and I quite agree with what he says : 
low grade .ores should be mined properly. If they are in large 
bodies, and they generally have to be in large bodies on the 
surface to be mined profitably; but you cannot (mine low grade 
ores profitably if you have to do deep mining, unless you have 
a tremendous ore body. Therefore, if you take a mining pro
position in this country or any other country you would have 
to have a large ore body that you can acquire tQ make it pro
fitable. That is my experience. 

Now, the Alaskan mines have paid larger dividends than 
others where the ores have been richer, but the ore bodies 
haYe not been as large. There is a reference made to them by 
Mr. Lefroy. in the "North American Mining Journal," published 
in London, Eng.: " I have no doubt, indeed, that they have 

• large ore bodies in the Rainy River district that can be acquired 
without deep mining." That there is a lot of money in low grade 
ores is the experience anyway in the United States. In 
these Alaskan mines there is an immense body of ore; and they 
simply put in a lot of shafts and throw out tons at a time. When 
you get down a thousand feet water gets into the mine, which 
adds to the expense. If you have large ore bodies, and have 
them practically on the surface, they are better propositions than 
the richer ones. 

The President-It would be much better for the engineers 
if there were deep mining. Where there is this deep mining and 
the putting in of shafts and that kind of thing, engineering skill 
of a high order is required. Some of our School of Science men 
are now in British Columbia, "·here that is necessary. 
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SYSTEM OF SURVEY. 
BY S. BRAY, O.L.S. 

Ottawa. 

When it. is proposed to survey a large tract of land into 
townships and lots, in order that the land may be conveniently 
sold, or otherwise granted to corpo,rations or individuals for 
settlement, the most important point to be decided is the system 
of survey to be adopted. 

The system adopted in the North-west • Territories and in 
part of British Columbia is an admirable one in many respects. 
I have no doubt all present are familiar with it. Without going 
into details it may be described as follows: Principal meridians 
were drawn north from the 49th parallel of latitude at distances. 
apart of about 4 <legs. of longitude. Between these at equal 
distance of 24 miles,, base lines were projected in chords of six 
miles, drawn west along parallels of latitude. From these base 
lines were drawn meridians at each interval of six miles the out
lines of townships, to the depth of two townships to the north 
and two to the south. Each outline is, therefore, 12 miles long, 
and terminates in the centre of the space between the base lines. 
A line called the correction line is then drawn connecting the ter
minal points. 

So far the outline system cannot be much improved on as to 
subdividing the land by meridians and base lines. The points 
I would draw attention to are in connection with the interior 
subdivision of the townships. 

The townships are six miles square, and subdivided into 
thirty-six sections of one square mile, or 640 acres. The sections 
are numbered from one to thirty-six, commencing at the right 
hand lower corner.of the township, and runnfog zig-zag across it 
to the top. Each side of every section is also marked with a quar
ter section post planted in the centre. Lines drawn across the sec
tion connecting these posts divide the section into quarter 
sections of 160 acres. 

An allowance for road was made around each section, one 
chain and a half in width, which was afterwards reduced to one 
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chain. Each quarter section thus had a road allowance on two 
sides of it and the owner was liable to be called upon to perform 
his share of the labor and expense of opening up and keeping in 
repair one mile in length of road. This was evidently a great 
tax, besides an apparently unnecessary waste of land. The 
system was again changed to the .one now adopted, under which 
there is a road allowance of one chain in width around two sec
tio'ns. That is, every block of I ,280 acres is fronted with six 
miles of road. The long distance of two miles from one cross 
road to another will probably prove to be a decided inconveni
ence when all the lands are settled and properly fenced. 

The system adopted by the Provincial Government of Ontario 
in that large tract of land lying between the Ottawa River and 
the Georgian Bay, south of French River and Lake Nipissing, 
has many features to commend it. The townships are subdivided 
into 1 ,ooo acre blocks, and these again into lots of roo acres 
.each. Each block of 1 ,ooo acres is fronted with five miles of 
:road, and the distance from road to road on each side, the blocks 
·heing square, is 1 1-4 miles, or 100 chains. This distance is very 
c01wenient, and the tax of keeping up this length of road is 
:found to suit the time and ability of the settlers. , 

1 t is to be noted that this system follows the decimal divi
:-Sion, which is a decided advantage, whereas the division into 
:sections of 640 acres departs from it. 

Again, a quarter section, containing 160 acres, is usually too 
large an area for one man to cultivate properly. Eighty acres, 
·or half a quarter section, on the other hand, is too small. One 
hundred acres has been proved by experience to be a very rea
sonable area to be allotted to one individual. 

\\'ith regard to the numbering of sections adopted in the 
North-west Territories, the majority of people, and even sur
veyors, sometimes find it confusing. One has to keep in 
remembrance whether the nunibers commence at the right or 
left, and whether at the top or bottom of the township, and that 
the numbering zig-zags up the township. Anyone not quite 
familiar ,vith the system, or having constantly to refer to it, 
usually finds it necessary to construct or refer to a diagram in 
order to locate any desired section and the sections adjoining it. 

In townships which are divided into concessions and lots, the 
same lot number goes through the whole township in one direc
tion, and the same range or concession number across the town
ship in the other direction. Any desired lot, and the lots adjoin-
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ing it, can thus be instantly located. It appears strange that this 
excellent sy~tem_ of numbering, which was adopted for the ranges 
and townships m the North-west Territories, should not have 
been adhered to in the numbering of the sections within the 
townships. 

For the purpose of description the subdivision of concessions 
and lots appears to have a slight advantage. For example, Lot 5, 
Concession 3, is a little better than the south-east quarter of 
Section 3. For the purpose of describing a road allowance, or 
a right of way for a projected road, railway or canal, there is also 
a little advantage. In the one instance a road allowance across 
a township is usually described as "the road allowance lying 
north of Sections 13, 14, l 5, 16, 17 and 18 "; in the other, "the 
road allowance between the second and third concessions." 
Similarly in the case of a right of way for a road, railway or 
canal: however, it is to be noted that there is no advantage in 
this respect if the right of way required passes diagonally through 
the township. 

The subsequent cost to individuals of having the lines of their 
quarter sections or lots defined on the ground by survey is also 
a matter of consideration. In the case of the system of conces
sions apd lots, when a surveyor is called upon to establish the 
boundaries of a lot of one hundred acres, he has to run the boun
daries on its sides parallel to the governing line of the block, 
and produce them across the block in order to find their centres. 
These centres are then connected, making the rear boundary of 
the lot. This last operation may necessitate the running of a 
trial line. and a final line of each a quarter of a mile in length. 
The whole operation consists of the running of three miles of 
line. 

In the case of the subdivision into sections, a surveyor, in 
order to define the limits of a quarter section, has to nm two 
trial lines and t"·o final lines, each one mile in length, or a total 
of four miles, or one mile of line more than in the subdivision 
into concessions and lots. If it should be required to define the 
limits of an 80 acre lot, or half a quarter section, half a mile more 
of line. requires to be run, making four and a half miles in all. 

It would thus appear that a desirable system of survey wo~ld 
be one comprising parts of each of the systems referred to, with 
the still further improvement of having all lines between lots run 
due north or south. as the case may be, instead of parallel t? t~e 
gov_erning line. This practice is now adopted by the Provmc1al 
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Government of Ontario in the surveys of the lands within the 
townships in the tract north of Lake Huron. 

The principal meridians would be run, also· the parallels of 
]atitude or base lines. The chords would require to be 500 chains. 
long, or rather 505 chains, including road allowances, instead 
of 480 chains, or 486 chains, including road allowances. The 
depth from base line to base line would also require to be made 
to correspond. A township would then consist of 25 blocks of 
I ,ooo acres each, or a total of 25,000 acres, instead of 23,040 
acres. Each block is divided into ten lots of 100 acres by lines 
drawn south from its north boundary, and north from its south 
boundary to its centre. There would thus -be ten concessions 
in a township, 50 chains deep, numbered from I to Io, and 25 
lots, 20 chains wide, numbered from I to 25. 

DISCUSSION. 

Mr. Ross-I think this is a very bright, clear and practical 
paper. 

Mr. Van Nostrand-Mr. Chairman, I do not know that there 
is very much use in discussing this paper in detail. i am sure it 
is a very useful and valuable paper, and we will all read it when 
it is printed in the proceedings. \Vhen papers are read to us 
we do not always take them in just at first, and I think we will 
understand them better and get more good out of them after they 
are printed .. I move that this paper of Mr. Bray's be received 
and printed in the Proceedings. 

l\fr. E. D. Bolton-I second that motion. 
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SURVEY UNDER SEC. 38, SURVEYS ACT, 1897. 
Bv G. B. KIRKPATRICK. 

Toronto, February 22nd, 1900. 
The parties to the action having agreed upon me, and having 

been appbinted special referee under Order of date 20th April, 
1899, pursuant to the provisions of cap.1 64 of the Revised Sta
tutes of Ontario, 1897, to determine the true definition of the 
boundary line between the lands of the plaintiff and the adjoin
ing lands of the defendant as described in the, patents from the 
Crown to them, and having made said survey, I thought it 
would be interesting to the Association of Ontario Land Sur
veyors to give an account of my proceedings, as the survey was 
made under a clause of "The Surveys Act" which very seldom 
occurs in a surveyor's practice.and about which there has always 
been more! or less confusion of ideas. 

For obvious reasons I do not give the name of the Township. 
I visited the site last summer and made diligent enquiry for 

any old men who resided in the neighborhood or elsewhere and 
who might be supposed to know something of the old survey. 

Having obtained the names of at least half a dozen old men 
I visited them in their respective homes, but without eliciting 
any special information respecting the line in question. 

I found from one old man, 82 years of age, that an oak tree 
had been used by the Boundary Commissioners a number of 
years before, and that this boundary commission had cut out 
one of the old blazes and ascertained that ,it was of the age. of 
Augustus Jones' survey. The old man informed me that a stone 
monument had been planted by the said Commission a few feet 
south of the said oak tree; and I find on ,reference to the De
partment of Crown Lands that he referred to a Boundary Com
mission Survey made in 1839, and that the oak tree stood on 
the west side of lot number thirty-two on the line between the 
first .concession and the broken front of township "S". On 
vi.siting the spot I found this oak tree in a perfect state of pre-
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servation, but the old blazes had grown over. The stone monu
ment, which the old man had informed me he r~membered the 
Boundary Commission had planted, I found in exactly. the posi
tion he indicated. with the letter "B" cut on the top of it. I 
measured across from this oak tree along the Base line to side 
road between lots numbers twenty-six and twenty-seven in order 
to ascertain what the widths of the lots would be and how they 
would compare with the original survey. 

Another old man whom I interviewed, who was also 82 
years of age, and who has lived all his life in the vicinity of the 
survey I had to make, and who is in full possession of all his 
faculties, gave me a great deal of interesting information regard
ing the early history of the Township: He described a tree 
about ten inches in diameter at the time hel knew it first, many 
years before which.had blazes on it, but he could not say whether 
they were made·by surveyors or not. Subsequently, however, I 
found my survey came out very close to the spot pointed out 
by the old man; and I found that Augustus Jones iµ 1828 had 
made a survey of one of the portions of land I \Yas interested 
in, and think it very probable that the tree mentioned by the old 
gentleman, referred to this survey and not to the original sur
vey of the Township. 

Finding that no reliable information could be g_ot in the 
vicinity of my work, I turned my attention to sep.rching for old 
boundaries further south on the line between lots numbers 
twenty-eight and twenty-nine, and, after diligent enquiry, was 
informed that there were stone monuments to be found on this 
line in the third concession and was given the name of a party 
who could possibly give me some information relative thereto. 

I found a stone monument standing at the south-east corner 
of lot number twenty-nine in the third concession, marked evid
ently by a surveyor, bearing the following marks-"No. 29'' 
on the west side, and "III" for concession three. The other 
sides were so weatherworn, portions of the stone having fallen 
out, I had no means of knowing whether there were any other 
marks on the monument originally or not. 

Extending my enquiries I found that a party residing on lot 
number twenty-eight in the third concession knew something of 
the history of . this monument. I found him at home and he 
informed me that he had been born on the lot· that his father 
had been born on the lot before him; and that' his : grandfather 
had owned the lot; and that having lived on the lot all his life 
he was familiar with the stone monument in, question from the 
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time he was able to run about (he being now 40 years of age). 
He stated that his father told him this )stone monument with 
three others had been set many years before he was, born and 
had \always been recognized as indicating the true limits of the 
adjoining lots. He also informed me that the side road. between 
lots numbers twenty-eight and, twenty-nine in the third conces
sion was in bush when he was a boy and that these monuments 
had been planted long before the side road was opened up. I 
obtained his affidavit· as to the stone monuments planted at the 
south-east angle of lot number twenty-nine and ,at the south
west angle of lot number twenty-eight in the third conces
sion, also as to the position of a stone monument, at the north
west angle of lot number twenty-eight, and a; stone monument 
at the north-east angle of lot number twenty-nine in the said 
third concession; these if our stone monuments as he supposed 
and had always heard having been planted at the same time and 
by the same surveyor. 

After a great deal of difficulty and delay I found an old man, 
in his. 81st year, who was able to give me additional information 
as to these stone monuments, he being now the owner of lot num
ber twenty-nine in. the third concession having purchased it from 
the descendants of the original grantee from the Crown over. 35 
years ago. His evidence went to show that for many, years prior 
to the date of his purchase he repeatedly saw a stone monument 
standing- in the position it ,now occupies at the north-east corner 
of lot number twenty-nine in the .third concession. He had· 
never heard of any dispute as to this stone monument or the 
other stone monuments already mentioned, and that the owners 

, of the lots had always recognized them as their boundaries. 
I also obtained somer corroborative evidence as to old stumps, . 

part of the original forest, which agreed with the stong monu
ment in question, showing that, when the survey by which the 
stone monuments were planted was made, the. original forest 
~1ad been standing, and presumably the marks made by the oiig
mal surveyor were still visible 

This g·ave me two undisputed points in· the line between lots 
numbers twent);-eight and twenty-nine, and I found. myself then 
in. a position to make the survey. · 

The. original plan and field notes of Augustus Jones are on 
recor? m the Department of Crown Lands. Augustus Jones 
describes how he, made the survey. The original instructions 
are not on record, but Augustus Jones states over his own hand 
"'that-he surveyed Townships No. 1 (Niagara) to No. 8 (Bartorr) 
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under_ instructions fro~ Alexander Campbell, Esq., Major com
manding the 29th regiment at Niagara. That .he commenced 
Niagara II th June, 1787, and. surveyed the Township "8'' in 
July, 1788. That when the Townships were suryeyed the side lines 
of the lots were well marked with axes, the blazes on the inside of 
the trees next to the lines, except the line trees were marked with 
a blaze and three notches on two sides." By tracing out Jones' 
field n~tes I .find that he ran the side lines of every lot in the 
township and that he ran the east limit of every side road al
lowance down to the .lake on a course of north 18 degrees east, 
running the intervening lot lines up from the lake on a course 
of south 18 degrees I west. 

Under cap. 181, Revised Statutes of Ontario, 1897, Section 
38, it is provided how surveyors shall act in those Townships 
in which the side lines of_ the lots were drawn in the original 
survey. Going back to the 1first Act to provide for ascertaining 
unknown boundaries in all cases in which the concession lines 
were not run in the original survey: 

I find in Statutes of Canada, 20 Vic., cap. 73, page 356, ( as
sented to 10th June, 1857) that the preamble ,gives a full ex
planation of the causes which led to the insertion of this Section 
in ''The Surveys Act", which is as follows: 

''\Vhereas the division or side lines of, the lots in certain 
Townships in Upper Canada were drawn in the original survey, 
and the proprietors of the land ha,·e taken possession, and haYe 
regulated their improvements by such division or side lines; and 
whereas under the provision of the Act of 1849 intituled: An 
Act to repeal certain acts therein mentioned and to make better 
provision respecting the admission of land surveyors and the 
survey of land in -this Province, Surveyors, in cases of dispute 
as to the boundaries of lots, are required ,vith the view of as
~ertaining such boundaries, to measure the true distance along 
the concession line between 'the nearest undisputed posts, limits, 
or monuments and to divide such distance into such number of 
lots as the same contained in the original sul"\'ey: but whereas, 
owino- to the incorre,ctness of the original surveys of the Tmvn
shiptaforesaid, such subdivision does not agree with the ;division 
or side lines drawn in the original survey, and consequently the 
disputed boundaries cannot be decided to the satisfaction of the 
parties inter.ested, and it is therefore necessary to provide a 
remedy: .therefore Her Majesty, by and with the advice and con
sent of the Legislative Council and Assembly of Canada. enacts 
as follows: 
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. "Notwithstanding anything contained in the Act before 
cited or in any other, Act, it shall be lawful for Provincial Land 
Surveyors, and they are hereby required when called on to de
termine disputed boundaries in 1the said Townships, to ascertain 
and establish the division or side lines of the lots by running such 
side lines as they were tun in the original survey, whether ·the 
same were run from the front of the concession to the rear, or 
the rear of ,the concession to the front thereof,: in the original 
survey and to adhere to all posts, limits or monuments, planted 
on the division or: side lines1 in the original survey, as being or 
designating corners of lots under such original survey", 

I _have no doubt in my mind that this. Act was passed to 
govern side lines in those Townships from Niagara to Barton, 
No. 1 to No. 8 ,inclusive, as so far as I know, there are no other 
Townships in the Province to which such an Act would apply, 
these being the only ones I know of in which the side ·lines were 
run in contradistinction to the usual practice of running the 
concession lines in the •original survey. 

Having, therefore, as before stated, discovered two undis
puted points on Augustus Jones' original line on the west side 
of lot number twenty-eight, in the third concession, I produced 
the same in a straight line down to the Beach Road along the 
Lake, then measured easterly along the north limit of the Beach 
Road, a distance of four chains, being the distance given in the 
License of Occupation, and, then ran northerly, parallel to the 
above produced original line, a distance oLthree chains, to high 
water mark of Lake Ontario, driving in at each end of the said 
line to within eight inches of the ,surface of the ground an iron 
post one inch and a quarter in diameter, three feet long

1 
forged 

at the top so as to shed the ,vater, pointed at the bottom. and 
painted red, thus completing the survey in accordance with sec
tion 38 of "The Surveys Act of 1897". 

An interesting feature in this ·survey was the comparison 
of the bearing I of the old lines in 'Augustus Jones' time and the 
present. time, Augustus Jones' survey having been made on 
magnetic courses. 

I find that no observations were made at Toronto until the 
year 1840 when the variation of the Magnetic Needle was 1° 
12' we~t. . It is now 5 ° west. I find on the plan of the Boundary 
~omm1ss10ners, above alluded to, dated 1840, that the variation 
1s stated 30' west. 

From, the observations in 1840 and 1899 it follqws that the 
annual variation has been 3'.93 westerly. 
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I find that the earliest recorded observations show, that the 
north end of the Needle was moving east in 1670 and ,continued 
to do so until near the close of.. the Eighteenth Century. From 
determinations made at Buffalo, Erie, and Cleveland and other 
places further east, Mr. Stupart, Director of the Meteorological 
Service: Toronto, calculates that the most easterly declination 
at Hamilton occurred about 1795 when the Agoniq line -or line 
of o 0 declination passed near Toronto.. In _1788 the Agonic must 
have passed very near Hamilton and slowly \\'Orked eastward until 
1795 'when: it attained its most easterly position passing near 
Toronto, during which time the Needle will have been moving 
east to Hamilton. :-\ westward movement then began and in 
1800 the Agonic again passed nearly through Hamilton. 

From the above, deductions it will be seen that in 1788 the 
declination at Hamilton was o 0

, the compass pointed true north. 
I find the above to agree exactly with my observations, the 

course of the side line between lots numbers twenty-eight and 
twenty-nine being north .22 ° east, or 4 ° west of what the com
pass read in 1788. The variation at Hamilton being 40' less 
than at Toronto it follovvs that the variation is 4 ° 20' west 
showing as clo~e an ap1proximation as the compass of a six 
inch Theodolite will permit of. 

I may say that my survey was promptly confirmed by the 
High Court of Justice and apparently all parties are quite sat-

. isfied. , 
I append hereto a sketch from the United States Coast and 

Geodetic Chart, 1890, showing the secular variation at Balti
more from 1670 to 1890, which was kindly furnished to me by 
a brother surveyor. 

DISCUSSION. 

1Ir. P. S. Gibson-I understand, Mr. Kirkpatrick, that you 
checked your line with that tree? 

Mr. Kirkpatrick-It was practically correct. 
1Ir. Ross-Mr. Kirkpatrick has given us a peculiarly inter

esting paper. There are other To:vnships simil~r t~ the ones. 
he mentioned. I know of a county m which the side Imes of the· 
first eight lots were run from north to south in the original sur
,·ev, and some of the lots are narrowed down. In this case the 
coiicession lines are crooked, and in some of the townships yon 

IO 
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could not tell how they were run except that you w~ll ~nd that 
peculiar shape of lots-lots narrowed down ; the side~mes are 
straight and the concession lines are crooked. Take! for mstance, 
the Township of Crowland, where for the first eight lots the 
side lines were run; then on the remaining twenty-five or thirty 
lots the concession lines were run. I would like to ask Mr. 
Kirkpatrick: what would be the governing line in this case, the 
town line nearest to Lot I, or the last side line run? 

Mr .. Kirkpatrick-The Niagara District is one of the most 
<lifficult places to survey that we have in the province. If any 
surveys were required now, I suppose· that almost everybody 
would be found to hold their lots by possession. In making the 
surveys in the Township of Grantham I think Mr. Passmore 
placed stone monuments, and he measured along the lines as they 
"\Yere run. 

Mr. Niven-There were no concession roads run; then the 
concession lines were established by joining the points on the 
side roads, so that the concession roads are vGry crooked. In 
Niagara I think what they call concession lines were run, and 
also side lines; there are t,vo lots between every two side roads; 
then they divide the space between, the side roads, front and rear, 
and join the points. Almost all these townships have a custom 
of their own. Mr. Kirkpatrick has done well to bring this to 
our notice, because the system of survey is very difficult to 
understand. Although in the examinations I notice that nearly 
all the students that come. up can quote the Act as to this system, 
yet they have not the faintest idea of what it means. 

I have much pleasure in moving a vote of thanks to Mr. 
Kirkpatrick for his paper. 

Mr. Aylesworth-I am very glad, indeed, to have heard the 
cxplanatio!1 of Mr. Kirkpatrick on this part of the Act. I 
reme'mber when I was practising I was asked what that section 
meant, and I had to say that I did not know. 

ihe President-This paper of Mr. Kirkpatrick's will be 
very valuable. As years go by it can be referred to when 
all these matters have been forgotten. The young surveyor 
can. by look~ng over the index, find out what perhaps would 
have taken hun ye_ars to fi~d out. Our members might prepare 
papers on townships commg under their observation in the 
course of their practice which have peculiarities such as the ones 
in question. 
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I have recently made a survey in the Township of North 
Dumfries. I believe there is no plan on file anywhere showing 
how the township was surveyed, and I had to enquire a good 
deal from the oldest residents to find out where the original 
lines were run. I found that the township was surveyed as a 
single front township; the lines were run from the front of the· 
concession; previous to that I did not know but that it might 
have been a double front township, or what it was; but I found 
that all the original stakes were still there. This is a township 
that must have been surveyed very early in the century-

Mr. P. S. Gibson-By the Government? 
The President-Owned by a private individual, the Hon. 1\lr. 

Dickson, and it was sold by him. Some parts of it have remained 
in that family's hands up to the present day, right where the 
Town of Galt is situated. I have had to go to considerable 
trouble to straighten out some plans in the Registry Office that 
had titles, calling for lots Nos. IO and I I in a certain concession, 
while as a matter of fact these lots were not in existence at all. 
The owner had laid out sub-division lots fronting on the Gran~ 
River i so the titles had to be changed to sub-division lots in this 
concession instead of the original lots that were supposed by one 
surveyor to have been _laid out, and which must have got into 
pretty bad shape in the Registry Office. There should be som~ 
means taken very soon-the sooner the better-to put these 
original surveys in better shape, because as time goes on and 
the old settlers pass away there will be less and less known of 
the original surveys. 
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[This Association is not responsible as a body for the opinions expressed in its Papers 
by Authors.] 

FOREST TREES OF ONTARIO. 
Bv W. A. McLEAN. 

The professional value of a scientific knowledge of our forest 
trees has been in past years discussed by the Association, and 
the subject of .. Botany and Forest Flora' has been placed on 
the list of subjects for examination-this largely for the purpose 
o_f requiring such an acquaintance with our forest trees as will 
enable the surveyor to name them correctly. 

I have assumed, correctly I have no doubt, that most of you 
know more about the subject than, perhaps, you are aware, and 
that a brief outline of the trees of the Province will merely convey 
to you the information that you know it all, which of itself will 
be of some value. At any rate, in the great majority of cases 
there can be little doubt as to the genus to which the tree 
belongs; that is, whether it is an ash, oak or elm, although there 
m·ay be frequent uncertainty as to the species. 

Again, while we may, without much uncertainty, be able to 
properly name the majority, there will be an element of safety 
in a doubtful case if ,Ye can classify the tree not merely because 
of its O\Yn characteristics,. but as \Yell because we know that it 
cannot be anything else, which is possible only when we have a 
knowledge of all the trees it might be. 

The list of native trees is not a very lengthy one, but may be 
found difficult to prepare from the sources available. Transition 
from the herb to the shrub and from the shrub to the tree is so 
gradual that the botanist is forced to disregard the distinction 
in his primary classifications, and so dependence is placed on the 
flower and method of seed production. So it is that we find, in 
the botanist's classification, trees obscured among a mass of herbs 
and shrubs. The nettle is placed beside the elm, the strawberry 
is in juxtaposition to the black cherry; and a mass of herbs and 
shrubs intervenes. There are no distinctly Canadian or local 
text-books on forest trees alone, and general works are apt to 
be confusing, including as they do many trees which do not grow 
in this Province. 



PAPERS READ.-FOREST TREES OF OXTARIO. 141 

. The most pra~tical means of distinguishing trees are found 
m the leaf formations, the bark, the fruit, the size and general 
aspect of the tree. The leaves vary as to size, shape, texture, 
color; some are smooth, some are rough, downy or hairy, and 
the margin may be entire, toothed, wavy, regular or irregular, 
and many other forms. The bark varies as to color, thickness; 
it may be smooth_ or rough in different ways, and sometimes has 
a characteristic taste or odor. The fruits and the size and aspect 
of trees of different species exhibit equally numerous variations. 
It should, however, be understood that none of these character
istics are constant for every tree of a particular species. There 
are exceptions to many, if not all, rules, even in botany. The 
comments which accompany the list indicate the most prominent 
distinguishing marks having, reference to other trees with which 
they are likely to be confused, and from a practical standpoint. 

In order to obtain a completely satisfactory knowledge of 
forest trees some acquaintance with botany is necessary. Other
wise one's knowledge and the use to which it may be put must 
remain very local, and cannot be carried to other countries. For 
example, I may point out that of some 109 coniferous trees native 
to the United States, eighty are found west of the great plains, 
twenty-eight belong to the eastern forests, and only one is com
mon to both. But with or without an acquaintance with botany,. 
a study of our own trees, and consultation ,Yith available works 
on the subject, will be much simplified by having a complete, or 
approximately complete list of the trees \Ye may expect to meet. 
A knowledge of such a list as follows may be had without much, 
if any, study of botany, but in extending our knowledge to 
shrubs, herbs, and to the trees of other countries botany is the 
only convenient medium. 

The most important timber trees of the Province are con
tained in the botanical order Con iferae. This is the single Cana
dian order of a class in which the ovules and seeds are not 
enclosed. It includes all of the cone-bearing trees, and there is 
but one species, that a shrub, which cannot be described as cone-, 
hearing. The trees of the order are: 

Pinus Resinosa (Red Pine). 
Pinus Strobus (White Pine). 
Pinus Banksiana (Jack Pine). 
Abies Nigra (Black Spruce) . 
. -\hies Alba (\Vhite Spruce) . 
. -\hies Canadensis (Hemlock). 
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Balsamea (Balsam). 
'Larix Americana (Tamarack). 
Thuja Occidentalis (Arbor Vitae, or White Cedar). 
Juniperus Virginana (Red Cedar). 
The pines may be best distinguished by their needles or 

leaves. The white pine has five in a bunch, from three to four 
inches long. The needles of the red pine grow in pairs, but are 
five to seven inches in length. . In tlie jack pine the needles grow 
in pairs, and are scarcely an inch long. A.t a distance the red 
pine has a sharper outline than the ,vhite _pine, while the bark 
has a ruddy cast. The jack pine has a stunted appearance, is 
often · scarcely more than a shrub, and rarely attains a height of 
thirty feet. 

The spruces may be distinguished from other evergreen trees 
by their short, four-sided leaves, pointing in all directions. Leaves 
of the white spruce are curved, rather slender, and of a bluish 
green. Leaves of the black spruce are generally straight and 
stiff, and of a darker green than those of the white spruce. The 
bark of the black spruce is also darker than that of the white 
spruce. The cones of the black spruce are a broad oval, while 
those of the white spruce are not so thick in proportion to their 
length. 

The Hemlock has blunt, flat, short (about one-half inch) 
needles, a dark, lustrous green above, and whitish beneath. Its 
boughs spread out, plume-like, drooping, while the cones are 
very tiny. 

The Balsam has slightly longer leaves than those of the Hem· 
lock. They are flat, blunt, straight, a dark-blue green above and 
lighter below, and grow in t,Yo directions from the branch. The 
small branches are opposite one another, and make an angle of 
45 degrees with those on which they gruw. The cones are two 
to four inches long, and the bark is marked with blisters con
taining the well-known balsam. 

The Tamarack may be known by a glance at the ground 
beneath it, which will be thickly carpeted with the brown de
ciduous leaves. The leaves grow in bunches along the stem, and 
the cones are very small. The tree has an extraordinarily tall and 
thin appearance. 

The cedars are found chiefly in southern Canada. White 
cedar has a bright green leaf sp·ray, and the fruit a cone. Red 
cedar is dark-hued, compact, the leaves smaller than those of 
white cedar, and the fruit a bluish-gray berry. 
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. The order Salicaceae includes the willows and poplarsp Of 
willows there_ are some eight well-defined species, but there are 
so many hybnd~, and so many have been introduced from Europe,. 
that they are difficult of classification. They are unimportant as 
trees, although one or two varieties occasionally reach a height 
of twenty or twenty-five feet, but they may generally be classed 
as shrubs. With the exception of one species they are generally 
found in moist or boggy land. Their narrow leaves and slender 
branches are distinctive. One variety, salix alba, or white willow, 
is of foreign origin, but has become so rommon that we may 
almost consider it naturalized. 

The more important trees of the order are the poplars, whkh 
are: 

Populus tremuloides (vVhite Poplar or Aspen). 

Populus grandidentata (Large-toothed Aspen). 

Populus balsamifera (Balsam Poplar). 

The aspen, or white poplar, may be recognized by its tremu
lous foliage, due to the thin, flattened leaf-stems. The leaf oi the 
white poplar is smaller than that of the large-toothed aspen, and 
is slightly heart-shaped~ and the bark is smooth and greenish 
white. The leaf of the large-toothed poplar has, as the name 
ind_icates, its margin more prominently toothed, and the outline 
is more of an egg shape. The bark is inclined to be darker and 
rougher than that of the white poplar, and on the young branches 
is quite· dark. The white poplar may readily be mistaken for the 
gray or white birch·, but the birch has an exceedingly brilliant 
light green foliage, which reflects the sunlight, while the aspen 
has a whitish foliage, which is not at all shiny. The leaf of the 
balsam poplar is very different from that of the other two. The 
leaf-stem is thicker, so that it does not tremble, and the leaves, 
which are firm and thick, are held erect on the twigs. Their 
color above is a yellowish green, although whitish below like the 
othei: poplars. The buds are gummy, ,,·ith an agreeable balsamic 
odor. A number of European poplars have been introduced, 
which have become very common, notably the silYer-leafed 
poplar and Lombardy poplar. 

The order }3pfularPaP includes four ,Yell-known trees: 

Betula lenta (Sweet, Black or Cherry Birch). 

Betula lutea (Yellow Birch). 
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Betula papyrifera (White Paper or Canoe Birch). 
Betula populifalcia (White or Gray Birch). 

The first of these, black birch, has a brown bark, and the 
twigs have a pleasant aromatic flavor that is sufficiently dis
tinctive. The yellow birch has an unmistakable yellowish cast 
that prevents its confusion with other varieties. The outer bark 
curls up in thin, satiny tatters, giving the trunk a slightly ragged 
appearance. The white birch has a distinctly light, airy appear
ance, and in the sunliglJt the leaves reflect a dazzling brightness. 
Under each bough where it joins the trunk there is a character
istic triangular brown patch. The white bark does not easily 
separate into layers, and, unlike the canoe birch, is apt to be 
knotty. The canoe birch is \Yell known by its bark, so easily 
separable into large sheets unmarked by knots. It need not be 
confused with the white birch, as the trunk is scarcely marked 
with the triangular patches to which reference has been made, 
while with the white birch they are never absent. The bark of 
all members of this order has a characteristic dot and line 
marking. 

The order Cupuliferae is prominent, including the several 
species of oak, chestnut and beech. The cup or burr which sur
rounds the nut is a prominent characteristic of the order, the 
trees of which are : 

Quercus alba (\Yhite Oak). 
Quercus macrocarpa (Bu~r Oak). 
Quercus bicolor (Swamp \ Vhite Oak) 
Querctis rubra (Red or Rim Oak). 
Quercus coccinea (~carlet Oak). 
Quercus coccinea, Yar. tinctoria (Black Oak). 
Castanea vesca ,·ar. Americana (Chestnut). 
Fagus ferruginea (Beech). 
Ostrya Virginia (Iromvood or Hop-Hornbeam). 
Carpinas Americana (Blue Beech or Hornbeam). 

The oaks are difficult to classify owing to the presence of a 
number of hybrids, and also the importation of European varie
ties. Those enumerated are probably the only distinct varieties 
found in Ontario. The acorns of the first three mature in one 
year, those of the three last variefies maturing in two years. 
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The chief distinctions are : 

VARIETY. LEAF. BARK. .... 
White Oak .•.• Rather deeply lobed, Grey, not very rough, 

turning to rich red tinged with brown. 
in autumn. 

Burr Oak ..... Deeply lobed and very Deeply furrowed, 
long, turning dull young branches 
yellow in autumn. marked with corky 

ridges . 

. Swamp White Wavy outline, re- Flaky bark, and small, 
Oak. . . . . . . . . sembling that of crooked· branchlets 

chestnut, yellow in hanging from heavy 
autumn. limbs. 

ACORN . 

Rough, cupped, gen
erally in pairs. 

Heavy fringe at edge 
of cup. Usually 
solitary. 

Rough, rounded cup, 
with a bristling, 
rather than fringed, 
edge, frequently in 
pairs on a long stem. 

Red Oak ....•. Bristle-tipped, turn- Dark gray-brown sur- Saucer shaped, not 
ing a dull red in face of scaly plates. large. 
autumn, not deeply 
lobed. 

:Scarlet Oak ... Deeply rent, having a 
ragged appearance, 
red in spring, green 
in summer, turning 
to red in autumn. 

Thick, brownish, 
roughly seamed. 

T hi c k , top-shaped 
cup, covering one
third of nut. 

Black Oak . . . . Deeply incised, turn- Dark, often blackish. Acorn small, but very 
ing to rich red in yellow. 
autumn. 

The beech and chestnut are too well known to need descrip
tion. The hornbeams are apt to be confused with the beech, but 
.are smaller trees with furrowed trunks and a. different fruit. 
The blue beech has a greyish blue smooth bark, often marked by 
perpendicular ridges. The fruit is a nut, protected by two small 
three--pointed leaflets placed base to base The hop-hornbeam 
has a fruit resembling the hop, the bark is rather rough, a brown 
·or dark grey, and is finely furrowed up and down, with the ridges 
:broken into three and four inch lengths. 

The order Juglanclaceae is well known, comprising : 
Juglans cinerea (Butternut). 
Juglans nigra (Black Walnut). 
Carya alba (Shell-bark Hickory). 
Carya tormentasa (Black Hickory). 
Carya porcina (Pig-nut Hickory). 
Carya microcarpa (Small-fruited Hickory). 
·Carya amara (Swamp Hickory). 
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The butternut and walnu,t may at once be distiaguished by 
the nuts; also by the petioles ( or leaf stems); these in the former 
case being very sticky, with a horse-hoof base, and in the latter 
slightly downy, one to two feet in length, and without the horse
hoof base. 

· The shell-bark hickory, the most common of the genus, may 
be known by its gray, loosely-attached bark hanging in strips a 
foot or so long and six inches wide. The leaflets on a stem are 
five in number. The husk of the_ nut is thick and hard, and splits 
into four separate sections. Black hickory (C. tormentosa) has 
from seven to nine leaflets on a stem. The nut is large, fragrant 
when bruised, thick shelled, with a thick husk, but the kernei 
is small. Pignut hickory (C. porcina) has from five to nine 
leaflets on a stem. The fruit is sometimes pear-shaped, other
wise oval, and has a thin husk which clings to the nut, falling 
with it to the ground. The small -fruited hickory has a small 
round nut free from angles, with a thin husk which splits open 
almost to the base. The leaflets are usually five, sometimes 
seven, on a stem, and the bark is rough, separating into thin, 
narrow plates. Swamp hickory. has from seven to eleven narrow 
leaflets on a stem. The husk, enclosing a rather soft, roundish 
nut, is thin, and separates only half way down. The kernel, at 
first sweet, becomes exceedingly bitter. 

The order Platanaceae is represented by one species, Platanus 
occidentalis, the plane tree, button wood or sycamore, a hand
some tree, found only in south-western Ontario. 

Of the elms belonging to the· order U rticaceae ( the nettle 
family), sub-order Ulmaceae, there are two varieties: 

Ulmus fulva (Red or Slippery elm). 
Ulmus Americana (vVhite or American Elm). 
The former is a medium-sized tree. "·ith leaves very rough 

above and taper-pointed; the latter the larger and more hand
some of the two, with arching branches, smaller leaves, smooth 
above and abruptly pointed. 

The order Lauraceae is : epresented by one variety, Sassafras. 
officinale, a tree of moderate size, growing in southern and 
western Ontario, which may be known by its strongly aromatic 
flavor; 

The Olive family, order Olincea, has three representatives: 
Fraxinus Americana (WMte Ash). 
Fraxinus sambucifalia (Black Ash). 
Fraxinus pubesceus (Red Ash). · 
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The first two ,may be distinguished from one another by their 
ieafllets, those of the former having stalks, an<l those of the latter 
being sessile. The first two have smooth, glaborous petioles and 
b,:-anchlefs, while those of the 19-st (red ash) ·are covered with a 
soft down. 

The Cornus florida, or flowering dogwood of the order Oar-' 
nacea, is a small tree found in south-western Ontario. · Farther 
south it increases in size, and is one of the woods known a~ box-. 
wood. The flowers are large, dull white, the leaves from three 
to five inches long, and the fruit a bunch of bright red iberries. 

Of the order M agnoliacea there is one· species in Ontario, the 
tulip tree (Liriodendron tulipifera), a tree found in the western 
peninsula, and assuming very stately proportions. The leaf is 
cut off in a peculiar manner at the end, by which it may at once' 
be recognized._ 

There is but one tree of the order Rosaceae (Rose family) 
deserving 0f classification among timber trees, yet there are 
other small trees, at t_imes little better than shrubs, which may 
be enumerated. The trees of the order, then, are; 

Prunus s~rotinta (Wild Black Cherry). 
Prunus Pennsylvanus (Wild Red Cherry). 
Prunus Virginiana (Choke Cherry). 
Prunus Americana (Wild Plum). 
Crataegus coccinea (Scarlet-fruited Thorn). 
Crataegus tormentosa (Black or pear thorn). 
Crataegus coccinea (Dotted-fruited Thorn). 
Crataegus crus-galli ( cockspur thon~). 
Pyrus coronaria (American Crabapple). 
Pyrus Americana (Mountain Ash). 
Amelanchier Canadensis (June Berry). 

The one important tree of this order is the wild .black cherry, 
to be distinguished by its s,ize, its small black fruit, and the bitter 
almond flavor of its bark. The choke cherry is but a good-sized 
shrub, and the fruit is very astringent. The red cherry has a very 
sour fruit, but otherwise resembles more the garden cherry. The 
bark, like that of the garden cherry, has swollen, rusty-colored 
spots, and usually strips around the trunk. The wild plum has 
a yellowish orange-colored fruit, oval' in form, a thick acid skin 
and pleasant flavor. The thorns are somewhat without the limits 
of this paper, as they are unimportant and scarcely more than 
shrubs. The remaining trees of the order are well known, and 
there is not likely to be any doubt as to their identity. Except, 
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perhaps, the June berry, a tree somewhat resembling_. the black 
cherry, except that it is never more than thirty feet high, is 
slender, drooping, and has a sweet, purplish fruit, ripening in 
June. 

The maples belong to the order Sapindaceae, and there are 
five species of importance: 

Acer saccharinum (Sugar Maple) 
Acer rubrum (Red Maple). 
Acer Dasycarpum (White or Silver Maple). 
Acer Pennsylvanicum (Striped Maple). 
Acer spicatum (Mountain Maple). 

The last of these is a shrub, growing in clumps on low 
_grounds. The first two have leaves three to five lobed, the lobes 
of the sugar maple being rounded, those of the red maple being 
sharp pointed. The twigs of the red maple, too, are of a red
dish hue. The leaves of the silver maple· are deeply and sharply 
five-lobed, and silvery white beneath. The striped maple has a 
light greenish bark, with dark vertical lines ; is a small tree, 
seldom growing over t\Yenty feet in height, the leaf being large, 
thin· and three-lobed at the apex. • In addition to the foregoing 
species a few others are sometimes met in -cultivation. 

Basswood or whitewood belongs to the order Tiliaceae. The 
one Ontario variety is Tilia Americana, which is a very hand
some, straight tree, the large, strikingly heart-shaped ,leaves (four 
to six inches long) being a sufficient means of identification. 
The fruit is distinctive too, resembling a bunch of elongated 
brown peas. Another species, Tilia pubescens, a small-leaved 
basswood, may be looked for in Southern Ontario. 

Of the locusts, order Leguminosae, there are two varieties: 
Robinia pseadac.acia (Common Locust). 
Robinia viscosa (Clammy Locust). 

The latter is the smaller of the two trees. The chief distinc
tion is that the leaf stems and branchlets of the clammy locust 
are sticky, and the flowers erect, rose tinted, and scarcely fragrant. 
The branchlets and leaf stems of the common locust are not 
sticky, the flowers are drooping, white and very fragrant. 

The staghorn sumach (Rhus Typhina), order Anacordiace, is 
so ·well known as to need no description. To this order belong 
poison ivy and one or two other shrubs found in Ontario. 
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Other trees, small and unimportant, which we may expect to 
meet are: 

Celtis occidentalis ( or Sugarberry). 
The fruit of sugarberry is single seeded, sweet, about the size 

of a currant, purple when ripe, and solitary on a long s_tem in 
the axles of leaves; tree from a shrub to fifty feet. 

Sweet ruburum may be known by its blue-black, sweet fruit,. 
growing in clusters and ripening in autumn. 

Viburnum lentago (Sweet viburnum). 
N egundo aceroides (Box Elder or Ash-leaved Maple). 
l\Iorus rubra (Red mulberry). 

The foregoing list of sixty-eight species includes the prfncipaL 
trees of the Province. There is, as I have said, no well-defined 
line of demarcation, however, between herbs and shrubs, shrubs. 
and trees. In consequence I have no doubt included some 
varieties which scarcely· deserve to be classed with the forest 
trees, and have no doubt omitted some, which, in importance, are 
equally deserving of mention. There has been method in the 
madness, however, and I have endeavored not to trespass except 
where it has seemed advisable for a clearer identification of the· 
trees of importance. 

A discussion of the distribution of these trees would fill a 
volume, but may be here briefly noted. Beginning with tfie most 
northerly portion of the Province, bordering on James Bay, we 
find little but spruce and balsam poplar. Further south the first 
additional trees we meet are the jack pine and the aspen (populus 
tremuloides). Further again, and we are among the forests of 
white pine, red pine and hemlock; and our next step brings us 
well among the broad-leaved trees, the oaks, maples, elms and 
beeches, till at last, in the most southerly portions of the Pro
vince, we are among trees of an almost tropical aspect, the tulip 
tree, sassafras and sycamore. Were we to continue our journey· 
still to further south, the task of merely studying tree names 
would increase many times. So that if we have not the great 
variety of trees to be found in the Southern States we are spared 
the labor of making their acquaintance; and with our immense 
areas of pine, spruce and hemlock there is none we need envy. 

The title selected for this paper suggests a distinction. At 
some risk let me point out that " forest trees " is but a branch 
of "forestry." The former is but the gate~ay to the other
to a very wide but interesting 6ek1. The latter and broader· 
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.scope has been brought before the Association in several valuable 
papers by Mr. Southworth, Director· of Forestry. 

While the more prominent characteristics of the different 
trees have been stated, there are many others which could not 
find place in so brief a paper. The literature of trees is, however, 
.a very wide one. In continuing a study of Ontario trees, the 
works which have appeared to be most ser'viceable are: "The 
Trees of North-eastern America," by Newhall, and "Familiar 
Trees and Their Leaves," by Matthews. An introduction to 
botany may be had by reading a few chapters of Spotton's 
"Botany." The subject of Forestry in its economic aspects is 
Leing fully discussed from • time to time in the reports of the 
Ontario Bureau of Forestry; and I may suggest "North Ameri
can Forests and Forestry," by Bruncken, as a very readable and 
recent book on the question. 
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[This Association is not responsible as a body for the opi;tions· expressed in its Papers 
by Authors.] 

ARTESIAN WELLS. 
BY A. J. McPHERSON. 

There has always been a certam amount pf mystery in the 
popular mind connected with the location and movements of 
underground water and we ,have all observed with what rever
ence one of those old diviners is held as he goes about with a 
forked branch1 of a tree until he finally stops at the place where 
he pretends is the proper spot to look for water.' The wizard:
like abilities of Major Girouard could not be regarded by the 
natives of an Egyptian desert with more superstition as he con
structed his line ,of railway and obtained water at suitable in
tervals simply by putting down wells where for ages there was 
nothing but a sandy waste. When, we come to consider the 
conditions under which these supplies of water exist, however, 
all this mystery disappears and, ;at the present time, it caR be 
told with certainty in many cases, what sort of water supply may 
be had from these I sources. 

There are two classes of water from which our Ontario 
Towns and cities generally obtain and ,look for their water 
supply. Those on the shores of our Great lakes and .rivers 
naturally go to these reservoirs and the only difficulty is to find 
the place where the water can be obtained 12ure and unlikely to 
be contaminated in the future. 

Inland towns must look to underground sources and to 
lakes and streams fed by underground ;sources for their supplies. 
Most of the rivers in Ontario are short and the lands around 
their sources rhave been denuded of their forests so that they 
have become very small streams in comparison with what they 
once were, except when a heavy rainfall occurs or duii1ng the 
spring freshets when they suddenly become roaring, torrents with 
muddy water carrying all sorts of debris and often doing great 
damage along their banks. 

The dry weather· flow of :these streams is almost all kept up 
by the many springs running into them along their banks and 
where the beds of-.the streams are so high ,as to be above the 
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lowered ground water they dr:r up altogether during this sea
son. As these rivers are ·becoming more and more polluted with 
sewage and waste matters, for which they are often considered 
the natural means of _disposal, they cannot be taken as a source 
of water supply. 

The first source from which villages and towns usually ob
tain their domestic water, and on which many of the ·smaller 
towns still depend, is the. old -fashioned pump and well, dug or 
drilled to the necessary depth to act as an accumulator from the 
immediately surrounding district. As the area gets built upon 
and population increases these wells become little better than 
cesspools into which the waste matters of the district must 
drain and to which can be traced many of the epidemics pf 
typhoid, scarlet fever, and other preventable diseases. Any ~ow 
of water depending on a small drainage area, as in the ~ase of 
these wells, must of necessity be limited in AUantity and many 
of them dry up annually and cannot be depended; upon for a supply 
throughout the year. 

A very prevalent opinion is that in sinking a well one must 
go down to the level of a ,lake or some stream but so far from 
this being the case, as was noted above nearly all these lakes 
and streams are fed by springs which are nothing more than 
the outcrops of underground reservoirs and if a stream or, pond 
does not dry up at any time during the year water ought to be 
found at some distance above this level -in the surrounding 
district, the farther away, depending on the strata, the higher 
above this level. 

In .a section of the Wisconsin Experiment Station in a sandy 
clay and clay loam with boulders interspersed, the ground, water 
surface during, a time when there was no extraordinary rainfall, 
was found to have an upward grade away from the lake jnto 
which they naturally discharged, of about I in 16 so that at a 
distance of 200 feet from the lake the ground water surface was 
12 feet, and at a distance of 1200. feet it was found to be 52 feet 
above the lake level, the latter giving a grade of about. 1 in 23-

Tnis . ground water surface rises and falls as the rain fall 
is great· or small and acts as a regulator for the, springs supplied. 
In ~n experiment noted _in the nineteenth Ann~al Report of the 
Umted States Geographical Survey, columns of sand 8 feet high 
with sand gr~ins of different sizes, after having been put in an 
apparatus designed to prevent evaporation • were saturated and 
allowed to drain with the following results:' 
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Was per cent. of 
Amount of run-off. From sand. the weight of the 

dry sand. 
:For the first nine days.................. No. 20...... ......... ... 14.98 

" '' '' ... ... ... .. .... ... No. 100... ... ... ... ... ... 8.42 

Af;::~~~~. -~~:.~ .. ~i.1.1..~:.~.~.~~-~ .~.~~~{ ~ ~: I~~•::.::•:.:•.:•.:::•.:•.: , ~:~J 
Amount retained after draining,{ No. 20.................. 4.24 

two and a half years................ No. 100.... .. . .. .. . .. . ... . 11.82 

T tal amo nt h at t d { 
No. 20.................. 20.83 o u w en s ura e . . . .. . N 

. 0, 100................... 21.50 

NOTE.-No. 20 sand is sand that will go through a No. 20 Sieve, but not 
tibrough No. 40. No. 100 sand is sand that will go through a No. 100 Sieve. 

The lower foot of both the No. 20 and No. 1100 columns were 
almost saturated at the end of two and one-half; years while the 
_surface foot of the No. 20 sand retained about 0.25, ,and of the 
No. 100, 3.5 per cent. oL the dry weight showing them to be 

very dry indeed. 
This experiment well illustrates the capacity of sg.ils for re

taining moisture and of allowing a slow seepage to take place 
thus giving a constant flow to springs and underground sup
plies. Clay loams and clays retain their water much .longer than 
these sands as we would expect when it is stated above that the 
fine sand acted thus, and consequently produce a more con
_stant seepage. 

An idea of the amount of water that is stored in these res
ervoirs may be had by considering the following: 

When below the ;drainage o~tlet, and hence saturated, 12 

inches of 
Marly loam was foun.d to contain............... 5 .88 inches o·f water. 
Red Clay '' '~ " . .. .. . .. . . .. . . . 5 .07 " '' 
Sandy Clay '' " '·' .. .. .. .. ..... . . 4.67 " '' 
Fine Sand '' '' •" ... ...... ... .. . 3.76 I' " 

Except in the very d.rie.st times soils and rocks 1contain about 
,75 per cent. of the amount required for saturation when below 
the surface more than 4 or 5 feet, even when considerably above 
the ground water level. 

In Ontario the rainfall may be taken to average from 30 to 40 
inches annually. 

About 50 per cent.of t_his amount will generally evaporate 
'or run. off on the surface while the remaining 50 per cent. will 
sink into the soil, some of it to be taken up by the· roots of 
-plants, some held in the ground by capillary action until it evap
orates or is taken up by roots, and the remainder goes to swell 
the ground water reservoirs. 

Assuming 25 per cent. of the rainfall to sink to these ground 
•waters . or about eight inches annually one acre will provide a 

-f u 
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daily flow of 181,500 Imperial gallons and when we reme~ber 
that the configuration of the ground enables areas some-times 
miles in extent to minister to the supply; of a few springs it is not 
surprising I that they give a large and never failing quantity 
throughout the driest seasons. 

Many. towns develop these outlets in various ways by col
!ecting the outcrops in galleries or wells from which they may 
be led . or: pumped as required. 

Guelph, Orangeville, Owen Sound, N. Toronto, Galt and 
other places obtain their water in this ,Yay. When ·a perm
eable sand or gravel occurs over a wide area and· the strata are 
found to dip, as they generally do, in many ·cases. we will find 
on their lower reaches an imperviot'.s or comparatively compact 
deposit .on top and/if the upper layer is pierced by a drill hole 
the water is shown to be under pressure and will rise above the 
surface or near the surface above the level of the grqmnd water. 
A number of towns have availed themselves of these conditions 
and have abundant supplies, of water as the result. These waters 
~re drawn from a, ~ide drainage district through channels that 
are partly capillary and partly obey the laws of flow, in larger 
than capillary channels for long distances, and hence are abso
lutely pure from a sanitary stand-point. They are found some
times to be objectionably impregnated with mineral matters ,or 
so hard as to require treatment before becoming a ·good com
mercial .water. Aerating in all cases is necessary and is gen
erally all t_he treatment· required. Data from towns supplied 
hi this way from sources that are not down to rock-level. 

Depth of Water rises to Bore of 
PLACE; Source; above or below well. 

Feet. surface. Inches. 
Essex .......... n2, 135 25 ft. below 5 and 8 

surface. 

Leamington. 50 10 ft. above 8 

Shelburne.... 450 50 ft. below 5 

Barrie......... 125 12 ft. above 4 

N ewmarket..150, 265 Above and 4, 5 and 
flow into well 6 

Berlin......... u6 7 ft. above 8 

Quantity 
available; 

Imp. gal. 
per hour: 

1,500 

Material drilled 
through. 

Clay rno ft. hard pan, 3 
or 4 ft. coarse gravel, 
rock. 

io ft. of sand and clay, 
sand and clay to gravel: 

100 ft; quick-sand, clay 
and marl to water at 
rock. 

I ,440 20 ft. sand,60 ft. sand with 
thin layers hard pan, 3 
or 4 ft. hard pan gravel: 

500, 1,250 Hard pan and quick
sand to water-bearing 
gravel. · 

2,000, 6,500. 145 ft. sand and clay, 5 ft. 
· bard pan, 8 ft. gravel;. 

varies in ten wells from. 
this slightly. · 
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A -well sunk by Mr. Savage in Berlin showed the surface 
to be 187 feet above lime-stone rock. 

In every case the water bearing stratum is loose gravel or 
sand. In 1895 the Town of Galt deemed it ,prud~nt to in
crease their supply and drilled through lime-stone rock from 
the surface to a depth of 140 feet when they encountered a very 
porous and much fissured lime-stone ,which yielded from a 6 
inch 'well about 100,000 gals. per diem. at the surface of the 
ground. This water would rise ~bout 3 or 4 feet above the sur
face to a point a little below the outcrops of the lime-stone rock 
along the sides of the Grand ,River Valley in which the pump 
house--was situated, the springs which were developed as afore_said 
outcropping at the surface of this rock and being collected in 
a well convenient ,to the pumps. In 1896 another 6 inch well 
was, put down and a similar quantity of water was obtained at 
about the same depth in a similar rock. This rock was pene
trated about 40 feet fnrther, 30 feet of which was water-bearing 
and the flow from the well was by this means increased to about 
300,000 gals. per diem. and the water would rise above the sur
face to about the same height. These wells would appear to be fed 
from an area where this fissured stratum came to the surface· 
or where it might receive the ground water through the surface· 
deposits on top of the rock, and receiv.ed the pressure sufficient 
to raise them above the surface by having superimposed layers. 
of more compact lime-stone above the water-bearing str~tum. 
The temperature of the water discharged from the -wells is 46°' 
and that from the springs 48 °. The former remains constant 
while the latter· will lower about I degree during March and 
April. 

In 1899 a ,well was dug in the same vicinity with the object 
of getting sulphur water, to a depth of 200 feet or more but as 
it wa~ commenced. nearly as high as the rock outcrops along the 
valley the water obtained would not rise ab<?ve the surface. 

St. Mary's derived a supply in 1899 by drilling 'in lime-stone 
of similar formation to that of Galt. 

At Preston sulphur water is met with and will flow out above 
the surface from a depth of about 120 to 150 feet below the 
surface of the rock. 

There have been practkally no explorations for water in the 
lower rocks although quite a number of wells have been sunk 
in different parts of the Province for salt, oil and gas. 
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At a well sunk at the London Asylum the .following is the 
record of the drilling: 

Surface ........................................................................ . 
Corniferous limestone.; ................................................... . 
Guelph and Niagara (Onondaga) limestone ....................... . 

Feet. 
130 
200 

97° 
Salt and Shale (Onondaga)............................................. 100 
Black Shale (Clinton) ..................................................... . 
Red Shale (Medina) ...................................................... .. 
Hudson River limestone and shale ................................... . 

200 
500 
I~O 

2,250 

As nearly all these formations are lime-stone which are very 
:poor water carrying media, except when very porous, the most 
:successful .explorations for water appear to have been made and 
would be most likely in the upper strata or within the surface 
<leposits while by boring deeper we are likely to get water tinged 
with salt or some other minerals in the Western peninsula of 
Ontario. 

Two sections across the Western peninsula, as given in the 
Annual Report of the Geological Survey, Vol. S, 1899-'90-'91, 
and which were made from observations collected from a large 
:npmber of salt, oil and gas ,Yells sunk in different parts of the 
<listrict, admirably show the strata underlying this portion of the 
Province. 

The conditions are such that we might expect water to flow 
to the surface from porous strata of lime-stone or sandstone in 
the district west of Strathroy while east of this the water would 
not come to the surface unless in the comparatively deeply 
eroded river valleys that sometimes cut considerably. into the 
tock strata. 

The great depth of the surface deposits over much of the 
Province .seems to indicate, however, that they are the most 
promising field of exploration for potable water that mc1y be 
used tor co~mercial .. and domes!ic purposes and they certainly 
contam an mexhaust1ble supply 111 places where it can be made 
.available. 

It is with considerable diffidence that the foregoing is sub
mitted as I find that the subject is practically an unexplored 
field and there is Yery ,little literature or data that will apply to 
the Province. Howeyer, there may be a number· of the members 
who are 'interested inlthe subject and may have made a study of it 
and I may look to them to criticize and correct any stateme.nts 
that may seem to be not borne out by the facts. 
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DISCUSSION. 

The President-As Mr. MacPherson states, I think this is 
one of the tfirst papers to deal with artesian wells as occurring. 
in this province, or rather dealing with the development of under
ground waters. It is mentioned in the paper that the Town of 
Berlin has an artesian well water supply. The original water 
supply there was a little pond, which was very soon dried upr 
and_ since that time about a dozen artesian weils have been put 
down, most of them eight inches in diameter, going down an 
average of I 50 feet without reaching the rock. At this average 
depth water was struck in gravel, and would rise as stated 
ah out seven feet .above the surface of the ground, and in that way 
a limited water supply has been secured for the Town of Berlin!" 
with a flow from the wells of about 700,000 imperial gallons per 
day, which jost about supplies the needs of the town at present 
except in the summer time. I do not know what we will do next 
summer; probably we will nave some more wells by that time~ 
In the Town of \Vaterloo adjoining they h:;i.Ye secured an ample. 
water supply. Of course, as it was a smaller town their needs. 
are not so great, but by putting clown three seven-inch pipes. 
about Ioo feet in depth they have secured upwards of half a 
million gallons per day of very good drinking water. This book 
that I have here shows one of these wells a few minutes after 
being struck; and that is right in the heart of the town. It 
illustrates the point that engineers should not begin any ex
tensive water works investigations before they put down a pipe 
to test whether they bave not right in the heart of the town a 
better water supply than they can get by going miles out. 

Mr. MacPherson spoke of the ·artesian well water that they 
have got in Galt. At one time it was recommended by the 
engineer they employed to report upon ,Yater supply, to go out 
to a lake about three miles from the town, which would entail 
an expenditure of about $Io,ooo, I think. at the lowest calcu
lation, and this was avoided by digging a hole right at hand 
at a very small cost, comparatively speaking ; and they got 
the water at their pumping station. Engineers in the future 
will be looking to the best interests of the municipality em
ploying them if they will request them generally to put down 
an artesian well_. Of course, I do not mean where they have the 
great Jakes to draw upon that they should spend money in this 
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way. but where there is·no water supply close at hand you don't 
know "·hat you might strike 100 or 200 feet belqw the surface. 

T\lr. Van Buskirk-I am rather surprised at the President 
making a statement that this is the first paper on the subject ol 
artesian water. I think I recollect a gentleman, who belongs to 
the Association, reading a paper after having collected infor
mation on the sal?ject, and who has probably more to say on this 
matter than any of us. 

I do not altogether agree ,Yith some. of the remarks of the 
President on the question 9f advice to the municipalities, because 
there are many places where the artesian water is not by any 
means as good as the water on the surface, not only fori the 
purpose of domestic use, but especially for the use of railways 
and manufacturers. The railways will not use artesian waters 
if they can help it, especially when it comes through limestone. 
In many towns the revenue from railway companies is a con
siderable item, which must be considered, and unless we are 
unable to adopt some other method of supplying water it is very 
doubtful whether it is always desirable to use artesian water. 

The President-I do not always deem it advisable to look 
for artesian water, only in the event of there being no water 
supply c,lose at hand. Before going any distance to reach. a 
surface water supply it would pay to make investigations as to 
the underground wate~s. Of course, the data might already be 
at hand through private individuals having sunk wells ; and if 
they have got water so impregnated with mineral that it would 
not be suitable for water supply. of course there is 'no further 
investigation needed. 

l\Ir. Van Buskirk-I do not refer to water impregnated ,Yith 
mineral matters. I refer simply to the hardness of water. The 
whole denunciation is on account of that· and althotwh our 

' , h 

public may not be very much averse at the outset to a harci water, 
its objections will soon be made; it has come to that in every 
otl_1er part of the globe, and machinery must he put in for soft
enmg the water. \Yhere it -is at all possible to o-et soft water 
it would be the best thing to get it. I prefer the° soft water in 
all cases; that is my own personal opinion, and I think in future 
the public will demand it. The business of the artesian water 
supply is new, and is very attractive, no doubt about that. You 
can clig a hole at your pumping station and o-et the water : in 
many cases it is the only thing to do, but in future I am satisfied 
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the public will demand something better, and there is no doubt 
that the bacterial system of filtering water with sand filters will 
give us a perfectly pure water; and moreover, it is not hard
that is the main point. 

The President-Mr. Van Buskirk seems to assume that 
artesian waters are necessarily hard. Well, of course, they are 
harder than the rain water, in this province at least. But in 
Berlin we have secured an artesian water supply which is, on the 
authority of the Provincial Board of Health extremely low in 
the scale of hardness. The first requirement of a water supply 
is to. give good drinking water to the people of the town requiring 
the supply. If they can be given it so soft that it will make good 
water for boiler purpos~s, all the better; but it seems to me it· 
is the duty of the manufacturers themselves to soften the water 
for their own use. We find if you give beautifully clear, pure 
water for drinking purposes that the townspeople are quite 
satisfied, and do not care much whether it is going to scale the 
boilers or not. 

\Ve have with us, as a visitor; Dr. Bryce, Secretary of the 
Provincial Board of Health, and we would be glad to hear from 
one who has had extensive experience in artesian water supplies. 

Dr. Bryce-I thank you, Mr. President, for the opportunity 
of making a few remarks on this paper. I know of no subject 
which combines the several arts of the engineer and the Health 
Officer more than that of the question of artesian wells. It was 
n:1y fortune years ago to live at the College in Guelph, and I then 
was responsible for the recommendations which I made as to 
the sources of water supply for that city, and since that time in 
my present work I have naturally felt an interest in the subject. 
I know pretty nearly all the sources of the public ,water supplies 
in this province, and the variations in the constituents which are 
found in the water is one of the most interesting things I 
know of. 

\Ve may divide water into five classes, quite different from the 
analysis of a standard ,Yater which we get in our older chemistry 
books. We all understand how that is. We· have a Laurentian 
region towards the north giving us a water without a fragment 
of lime in it. \Ve have got the waters of the upper lakes almost 
free from lime-I think about one to two degrees of hardness. 
\Ve come around to Lakes Erie and Ontario, and there is seen 
a certain amount of lime as we see the water from rivers flowing 
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over the limestone coming i
1
nto these lakes. The hardness of 

water of Lake Ontario is about eight in the scale-wholly dif
ferent from the upper lakes. Then we have our river waters, 
some of which are really hard, some really soft, as the Ottawa, 
flowing from the Laurentian region. And then we come to this· 

. class of artesian waters. Both you, Mr. Presidetit; and Mr. Van 
Buskirk are right concerning the difference in hardness in these
artesian waters. Mr. Bowman is also quite right in speaking" 
about the relative softness of the artesian water of the Berlin 
supply. Only last week we made an analysis of this water. After 
using artesian wells for several years in Goderich they gave them 
up some time ago and went to the lake, with the result that 
we have had outbreaks of typhoid fever there, because the sewage 
of the town happens to run into the Maitland river, ,Yhich empties 
into the lake not f;:i.r from the supply, so that they might better 
have stuck to the hard water. There ii another most interesting 
thing in connection with waters, namely, the amount of other 
compounds in them; for instance the amount of organic matter; 
One could hardly conceive that water down I 30 or 140 feet below 
the sand would have a high amount of organic matter;, yet the 
samples from Aylmer analyzed quite as high as the waters from 
the bay at Parry Sound, giving 3 parts of free ammonia and 0.24 

of albumen ammonia in I ,000,000 parts of water. Of course, it is 
at present in a different combination., there being no notable 
nitrates present, reduction having taken place. One wonders 
how it is that so deep a water should have organic matters so 
high. The only explanation apparently is that it is on the top 
of those rocks in which are those organic matters which seem 
tq make coal oil. Certainly such water has no sanitarv differ~ 
ence, because it is absolutely pure microbic matter, and thus the 
effect upon health could not be bad. The other element in such 
water is the chlorine. vV e have had some experience in this. 
About ten years ago the Town of Kincardine required water. 
The great lake was in front of them there. There were also 
springs where they could gather emerging water on the clay 
under the sands near the lake shore. I said to them: "If you 
take lake water, you will have to filter your water or filter your 
sewage." In the meantime they discovered that they had an 
artesian well in the town ; and one engineer of an American 
company went home and reported upon what had been stated 
by the previous engineer regarding the proposed sources, and 
informed his people that there was a splendid artesian well to be 
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had. But No. r got back at him by having it analyzed, and 
found that it had 1,000 grains of common salt to the gallon. 
The whole explanation was that the boring had been for salt. 
through the upper limestone, in which was abundantwater, down. 
to where the salt formation was. They had gone for salt, and 
they got salt water, but the water did not come from where the· 
salt was. The water came from the underlying rock, about 120· 

feet, and after boring for salt the water dropped into the boring, 
dissolved out salt. and came up as an artesian. well supplying· 
r ,ooo grains to the gallon. The result ended in taking the water· 
from a well on the sandy lake shore, into which sub-surface and.· 
lake water both filter. 

I could go on relating to you the conditions under which 
many of these artesian waters occurred. I know fiftyi cases in the 
Province of Ontario which are most interesting. I know nothing
more interesting, from the uncertainty as to what you are going 
to get as you bore down. Then, 230 grains of salt per gallon 
occurred in the Chatham well, but the closeness of the clay 
seemed somewhat to prevent the water from coming with any· 
great force, and the supply proved insufficient. These wells are 
lower than the lake, and whenever Lake Sinclair got stormy the 
influence spread rapidly to those deep waters, and they came 
up milky in appearance, and there would be a foot or two increase 
in the head of these artesian wells' supply. I presume the influ
ence-that is, the pressure on the water, caused it to flow up a. 
foot or two, and compression of air in the water caused the milky 
color. 

I asked Prof. Galbraith whether my explanation was correct 
ir1 regard to the Newmarket artesian well~. The borings go 
down below the level of Lake Simcoe, and the water in the deep 
water-bearing sand would naturally flow out into Lake Simcoe. 
Hmvever, the artesian well exists there, and they have taken 
the public water from there; and the professor agrees with the 
supposition that the sand, plus the lake pressure, prevents the 
outflow of water in the water of the lake as readily as the head 
of water causes it to be lifted up a tube or boring rather than to 
force itself through the sand. The water comes up through a 
boring,- which is clown some 130 or 140 feet. . 

These are but a few illustrations; and certainly I know of 
nothing that is more interesting to the geologist, the engineer 
and the health officer than this whole question of artesian waters. 
Fortunately in this province we have these artesian wells in every 
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corner; even as far north as Huntsville, on top of the Lauren
tian, they have an artesian water supply. I may say in regard 
to the question of goitre that a great deal has been said in regard 
to the lime in water for the last thirty or forty years as a cause 
-of it, b,ut I regret to find that po one has yef discovered anything 
-on the subject. We were told years ago that the goitre of the 
valleys of the Alps was due to the existence of lime in the water. 
Now it happens that goitre is prevalent in many of the valleys 
of the granite rocks where there is no lime. So much for the 
theory of lime in water. I heard also from one of our doctors, 
.who has a large practice in this special work, that the chief 
number of his goitre patients come from the Laurentian dis
trict, a district. where there is no lime. Personally, I think 
that the goitre has more to do with the habits of life in the 
matter of diet than anything else; and I would say in answer to 
J\fr. Gibson that I am quite certain that the amount of lime that 
is in our various foods, such as meat products, is probably ample 
for. all our purposes, and that the amount of water that anyone 
is going to drink from M uskoka is not going to seriously affect 
the question. As you know, boi_ling water takes out much of 
the lime; and after boiling your house water it is, relatively 
speaking, soft water anyway. I confess that there is not enough 
of practical importance in this question of lime as the cause of 
goitre to interest me very much. Personally, I am convinced 
we had better stick to the waters than any other source of drink 
supply. 
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[This Association is not responsible as a body for the opinions expressed in its Papers 
by Authors.] 

SOME PUZZLES IN OUR MINING LAWS (O-NT.) 

Bv A. J. RUSSELL. 

Considering their rigid adherence to · straight lines over 
:Swamps, lakes and crags, with fly and rain accompaniment in 
summer, and deep snow with 40 deg. F., below zero in winter, 
.and a beautiful combination of the two in spring, surveyors are 
the hardest worked. and most uncomplaining people on earth, 
.and it should not be considered surprising if, after one thirµ of a 
century of such experience, an occasional crank like myself is 
-developed, especially, when you add to the foregoing, the mental 
·strain of striving at the interpretation of the "elegant" (as a 
Yankee legal friend of mine calls them) Mining Claims Clauses 
,of the Mines Act. 

I desire to warn my poor struggling brethren of the ordeal 
.they will have to undergo in their endeavors to "catch on" to the 
-Q. E. F.; viz.: a correct delineation on the ground, accompanied 
by the i1sual plans, etc., for Lease or Patent-a survey which you 
can conscientiously accept pay for as being "according to la'.w." 

The Regulations for Mining Divisions, approved by Order
in-Council of September 15, 1897;would apparently indicate that 
the Government, for which the Mining Bureau must assume the 
responsibility, had hatched-so far as Mining· Claims were con
cerned-a series. of Clauses which placed unlimited powers in the 
hands of the Commissioner of Crown Lands, the Bureau fondly 
imagined they had evolved an improvement in the Dominion 
-and British Columbia Mining Laws, though I am quite certain, 
the present Director of Surveys would not endorse such im
practicable regulations. 

On the 29th January r 898 these regulations were "revised 
.and amended," and finally on the 27th May 1899 they were again 
polished up by an Order-in-Counril, and eventually, after nearly 
two years of experience and tinkering, we have been given 
c;uperficially clear and concise "Reg-ulations rr Staking out Loca
tions in the Unsurveyed Territory Qf Ontario." 
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The clauses I desire more especially to draw your attention 
to are Nos. 6, 7, 8, 9, 10, 14, and 16. 

How, in the first instance, the great bulk of explorers and 
prospectors of limited education and means, and eventually the 
surveyors, are to manage to comply with those regulations is a 
conundrum. To begin-the surveyor is not given a starting 
point, and consequently has to toss up for the choice of position,. 
or act on the advice given in an able paper on "Descriptions," read 
before this Association by our eminent confrere, 1fr. Otto Klotz, 
where he says: "The law certainly does not constitute the sur
veyor judge in such matters, but law is supposed to be the incar
nation of common sense, and he makes his survey and description 
accordingly." 

Taking the clauses ~riat't'.m: 
Clause 6 requires, that corners shall be rparked by a post or 

iron bar; and surveyors, of course, would be delighted to have 
such a precise point as an iron bar to connect with, but such 
refinements are conspicuous by their absence, and in some cases 
not even a post is in evidence. Occasionally a large stump does 
ctuty for a post, interfering with the placing of a transit at the 
corner; and again a tree, and sometimes even several trees, all 
intended to indicate one common point-very mystifying and 
provocative of gores and augmentations. \Vhat a field of "·ork is 
thus being provided for an unscrupulous, I was going to say, 
surveyor (but that would be a libel on our profession), or a less
scrupulous brother of the legal fraternity. 

Clause 7 states that a location staked out ·• shall be a square" 
. of so many acres; the older regulations read, .. not to exceed" 
so many acres, which was much more rational, as we know that 
mathematical exac«tness being impossible, the saving reservation 
of " more or less " enters into all such measurements. \ Vhat do 
you say to an allowance margin in excess of 30 per cent.? Surely 
such liberality must haYe been learned in the same old school that 
produced a surveyor, who laid out a large timber limit and handed 
in a beautiful pictorial plan, but unfortunately, when his notes 
were checked therewith, and his attention drawn to what was
deemed a glaring discrepancy, he naively remarked: "See here, 
if you fellows are going to make such a fuss about a mile or so 
this matter will never be _settled." 

A prospector with good, long legs should be in demand for 
pacing the sides of claims, so long as he acts ., on the square," for
surely that should be adhered to, as it is much easier to approxi-
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mate to a right angle than with one's legs as a pair of dividers 
to measure, within a reasonable limit, amongst hills and swamps. 

Clause 6 also requires that the boundaries shall be laid out 
east and west and no~th and south astronomicallv. but the results 
on the ground are apt to recall the famous argu"inents respecting 
t4e disputed north-western boundary of the Province of On
tario, when they were endeavoring to elucidate the meaning of 
" northward" from the forks of the Ohio and Mississippi rivers. 
It was t11en contended that northward might mean " in a north
ward direction, but going easterly or westerly"; any line, in fact, 
having an inclination, be it ever so slight, northerly from east 
or west; and I presume, in places "':here local attraction or oblique 
mental vision prevails, ·an equally liberal interpretation might be 
allowed. 

Clause 9 refers to a method of indicating the true position of 
a corner which falls in a lake. It says such a corner .. may be 
indicated by planting at the nearest suitable point a witness-post 
with certain marks thereon," and thus leaves it optional with the 
locator to plant a witness post or not as he pleases. -

The change of 'the former appropriate, name of " Mining 
Claims " to " Mining Locations," thereby confusing the term 
with the nomenclature in Clause 28 of the Mines Act in the last 
Revised Statutes relating to the actual survey by a surveyor ,of 
a mining location (in the sense in which it has always been here
tofore understood) is in reality a retrograde step, although 
apparently giving force to the clauses I have criticized. The 
result apparently is that " any person," on payment_ of $ro for a 
miners' license, can practise surveying (?) in the field, whether 
a British. subject or not, quite regardless of the conditions 
imposed on the members of our Association. 

On a first perusal of the regulations the uninitiated might 
imagine that the Bureau had evolved a perfect set of rules, and 
when I quoted them for the first time to my professional brethren 
the usual remark was, " It appears quite simple. It's a perfect 
square. You commence at No. r post; run south ( ast.) fifteen 
chains; thence west ( ast.) fifteen chains; thence north ( ast.) 
fifteen chains to the point of commencement.., Such exactness 
we do, indeed, see carried out in. the location and survey of 
mining claims on Dominion lands or in British Columbia. 
Where No. I post is a governing point, and the direction towards 
No. 2 post as goyerning the alignment, which may be in any 
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direction but our claims have corners, which have been staked 
out, and 'presumably must be perpetuated; in fact, I am offici~lly 
informed that a surveyor must join the porner-posts by straight 
lines so that all the "shall be's " and "astronomical," and "fifteen 

' ' ' chains," and "square," and "22 ¼ acres," really have no exist-
ence except on paper. 

Well, gentlemen, not wishing to arouse ill-feeling by arbi
trary action, and taking it, of course, for granted that the framers 
did not know what the outcome might be; hoping also by 
diplomacy to arrive at a happy solution of some of the puzzles, 
I wrote, July 28, 1899, asking the Department of Crown Lands 
how, under certain contingencies, I should proceed to make a 
survey. The reply was delayed.for nearly three months, until 16th 
October, by which time I had decided to withdraw from that 
unfortunate division. And a rumor obtains that there were 
widely divergent opinions amongst those who were consulted 
in• the matter, and who might be held responsible for the con
sequences as to what form the reply to my letter should take; 
some one even venturing the opinion that the lines as blazed 
should be followed. This may be law, but ,I do not think any 
s·urveyor would undertake the contract for making such a survey 
for $100 a tni]e, even were it at all possible. Here several 
sketches were shown on the blackboard, exhibiting the errors 
that come in under the present system. 

. It is needless to go into details respecting the various surveys 
that were made, and the multiplicity of combinations developed. 
The diagrams coupled with the regulations afford, to even an 
unprofessional critic, ample opportunity for mental gymnastics. 

Several rather novel ideas.L_originating in the Bureau in its 
atte1:1pts to further instruct the expl~rer when at sea, respecting 
stakmg and eventual survey of clauns, have come under my 
notice, but I believe enough has been already exposed to con
vince this Association that it is time to draw the attention of 
the Government to the serious consequences which must follow 
from an adherence to the unfortunately· impracticable Acts and 
Regulations, as they now are and have be~n for several years 
past. I have touched on some of· the instances which have 
a!reacly _caused much trouble and heavy expense, and, if I am 
rightly mforme:l, the Go~ernment is either unable or unwilling 
to attempt an mterpretatton of its own Acts. 
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The British Columbia Regulations, respecting the staking 
out of claims, result in a heterogeneous-loo~ing collection, when 
a group of contiguous claims are surveyed, but the discoverer· 
of valuable mineral can, in a very brief time, mark out to the 
best advantage, and in an indisputable ;manner, the dimensions 
of the land he is entitled to. The final precise location of the· 
corners and qefinite boundary lines ·is left to the surveyor, the. 
explorer having but three posts and one line to mark, thus. 
avoiding all the entanglements resulting in after years ;from, as 
in the present system, having three lines run on each side, viz.; 
The first, a blazed one, by the explorer; the second, a trial \line 
by the surveyor, and the third, the final line, a blazed one, also 
by the surveyor. . 

If the Government are wedded to the- present corner and 
boundary system, it would be 1well to add an explanatory clause· 
to the effect that reasonable approximation to the alleged ideal 
was expected, and that the explorer should, for his own sake, 
as well as in the interests of those who might follow him, run a 
visible picket line (not ·blazed) from post to post. This w~uld 
be a vast improvement on the original non-apparent (blind?} 
line, and a step in advance of the blazed curves · and kinks now 
to be found. ' The corners should invariably be large .posts,. well 
driven in the ground, and surrounded, where convenient, with a. 
pyramid of stones, which would Le in evidence were the post 
destroyed by fire. The corners should also be tied in to bearing· 
trees, the kind, dimensions, distance and direction, being recorded 
with the local inspector. Where a corner falls in a lake, the 
witness post should invariably be assumed 'as being north, south, 
east or west, as the case may be (ast.), from the actual corner. 
The prolonging of the land boundary,should not be tolerated, as, 
when that distance is short and the described direction seriously 
out, an absurd and annoying enlargement of error must follow. 

Before closing, I desire, on behalf of the genuine explorer, 
to press two matters. The first is that when a license is pur
chased, either from the Crown Lands Department direct or the 
local inspector, it should be good:, for its face value as a license 
in any part of the Province. The next is one· deserving of imti-ie
cliate attention. In staking claims, the " one man, one vote " 
principle is, I trust, the spirit of the lavv, and the buying of 
licenses on behalf of " his sisters, his cousins, and his aunts " 
should be entirely clone away with, otherwise the man with many· 
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,aliases can lock up a large block of land, to the manifest dis
couragement and disadvantage of the really poor explorer, of 
whom, as, indeed, can be sometimes said of more than one 
surveyor I could mention, $10 occasionally represents the amount 
,which overlies his proverbial "bottom dollar." 

DISCUSSION. 

·Mr. Van Nostrand-This paper is from Mr. A. L. Russell, 
-of Port Arthur. The paper has just arrived, and I have had no 
time to read it over, previously, but I hope there ,Yill be a 
discussion. 

Mr. Speight-I am sure we would all like to hear from our 
,qld friend, Mr. Blue. 

,Mr. Blue-. This is the_ first op~or~unity I have had of atte?d
ing the meetmgs of this Association. I have been readmg 
_your reports for years and I do not remember to have come 
across a paper in all your published proceedings that has struck 
me as forcibly as this paper has. I know something of the mat
ters which have been criticized by Mr. Russell, and I am not a 
little surprised at the number of complaints he has made. Why 
.he should speak so much in detail in the discussion of the 
matter or why he should fail to comprehend what I conceive to 
be the clear and transparent meaning of the l\Iining Act, I do 
not understand. He tells us that he decided there is no starting 
point in surveying this kind of claims. Just allow me before 
.referring to that, to refer to his criticism of the use of the term 
"mining locations" in the Act as distinguished from mining 
,claims ; a mining claim was held under a license, and the 
tenure was simply one of holding and working. But many ot 
the claim holders said we want something more permanent than 
,that when we come to dispose of our interest to prospectors, 
the great majority of whom are simply prospecting in order to 
discover some valuable deposit of mineral which they may place 
,on the market, not which they themselves may work. Well, we 
regarded that as reasonable and provision was made under which 

·_a mii:iing claim might b~ ~urveyed and taken up as a mining 
_locat~on under the prov1s1on of the Act relating to mining 
]ocat1ons. 
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.Mr. Russell says that there is no starting point in the survey. 
The regulations of the Act itself are quite distinct. The start
ing point is the post No. r, which is the north east corner post 
of the claim, and in the staking out of a claim the regulations 
under the Act call for the planting of a post of iron or wood to 
distinguish it. It is not the fault of the Department if a pros
pector knows the provisions of the Act, and yet marks his point 
,vith a stump or stone or any other article. If he does so he is 
simply not carrying out the provisions of the Act, and if the 
inspector should go into his locality he can require him to do so. 
The regulations of the Act fixed four different marks on a claim, 
Post No. I, Post No. 2, Post No. 3, Post No. 4. They are 
required to be at a certain distance from each other and it is 
assumed that tlJ_e lines between them are to be run as astro
nomical lines. We all know pretty well that prospecto~s are 
not able to run astronomical lines with the use of their com
pass, and that country is rough and rocky with a great many 
inequalities. We have, therefore, not made any provision in 
the A.ct to require the exact measurement or exact lines. 
But if the complaint is made to the inspector that a claim
holder has not run his lines astronomically or if the boundary 
lines are in excess of the lengths described in the Act, an\l if com
plaint is made to the Inspector, he has simply to call in the 
services of a surveyor and to run the lines astronomically, and 
what I say is that the limits as described in the Act start out 
from one post. It is, therefore, quite incorrect on the part of 
Mr. Russell, if I understand him aright, to say that there is no 
starting point in the survey of a location. 

I have already referred to his complaint in regard to the 
excessive area. There is no doubt, I think, in the case of some 
of the claims there has been an excess of area as staked out; but 
the Act remedies that matter. It is only necessary to make com
plaint to the inspector and a correction is made. 

I understood him to say again that we had introduced a 
provision into the Act which gives to a licensee the authority 
of a land surveyor. There is no provision of that sort in the Act 
or the regulations. The licensee who takes out the license, for 
which he pays $10, has the privilege of staking out his claim: 
but that does not constitute him a licensed surveyor, and his lines 
would not be recognized as the lines of a licensed surveyor. 

12 
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The special case that Mr. Russell has used for his illustration 
involves some difficulties ; but in my judgment they are diffi
culties which to a large extent have been created by Mr. Russell 
himself. Mr. Russell appears to think that the Government have 

· had some difficulty in Ul]derstanding the Act and the regulations 
themselves. I know that this is not the case. A memorandmn 
was submitted to the Government. It was considered by the 
Attorney-General's Department, and it was agreed to; and these 
surveys will be carried o_ut in accordance with the interpretation 
put upon it by the department, which, I think, is a clear and 
common-sense interpretation. I do not see myself where the 
great difficulties come in that trouble l\Ir. Russell; perhaps they 
would be obvious to you who are practical surveyors. I should 
be glad to hear what you have to say on the subject. 

\ 

Mr. Kirkpatrick-Well, I have not very much ·to say. because 
I have not entered into this question before. But l\Ir. Blue says 
that it is now before the Department. You will notice that in 
the Rules and Regulations it is provided that the parties shall 
blaze out the lines. Well, I have heard from different surveyors 
how this is done: that they do not pretend to range a line at all~ 
but that they look ahead, and they walk around, and they blaze 
a tree here and there; and in one case, when a man got to the 
corner. he rolled clown an embankment about 100 feet, and he 
put his mark there because he did not want to climb up again r 
The_ consequence was the blazing was here and the post there. 
I would suggest that the line be picketed, and not blazed. The 
man after taking his compass and getting his course, should put 
in a picket; it is not a very great distance to run in any case. 

-and if he just cut out some of the brush that was in the way and 
picketed these lines so that anybody could see them, they would 
remain visible for a year or two, or perhaps longer, until he could 
g:et his claim surveyed. 

Mr. Blue-At what distance are the pickets? 

Mr. Kirkpati:ick-Oh, the distances. vary. If they are going 
to nm over a hill, they have either to use very long pickets to 
get over, or they have to use a large number of pickets. Running 
on a level,_ I think that _fiYe chains is about what surveyors ha,,e 
between pickets. The Imes should be picketed out and the posts 
planted. 

I do not exactly understand l\Ir. Blue's remarks. about turning 
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a minint claim into a location. As I understand it, they call them 
mining claims always. 

Mr. Blue-They are not mining claims ; they are called 
mining locations. 

Mr. Kirkpa'trick-I do not understand that. 

Mr. Blue-My understanding is that "·hen surveyed they are 
mining locations. --

Mr. Kirkpatrick-I do not think that that amounts to a row 
of beans. 

Mr. Blue-This has been the custom for years. 

Mr. Kirkpatrick-A mining location is defined in the Mines 
Act as being an area of 40 to 320 acres. 

Mr. Blue-A mining claim is there defined also. 

Mr. Kirkpatrick-Not in that clause. That is where I think 
Mr. Russell's difficulty has arisen. If the Mining Act had 
specified that a mining claim on being surveyed should be 
declared to be a mining location, it would be· a mining location;. 
there is no gainsaying that. There is nothing else I can say on 
this matter. I am not prepared to criticize what Mr. RusseJI 
has said. 

Mr. Speight-I can quite understand the difficulty that the: 
prospector would have in blazing out a line and coming within 
the limits of the Act as far as the distance specified is c0ncerned .. 
It is an exceedingly rough country; many of the hills there are 
very high. I happened to meet Mr. Russell up in that country. 
I was running some lines for the Government, and he was then 
surveying there. 
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AZIMUTH AND TIME B\. OBSERVATION ON 

POLARIS. 

BY CYRUS CARROLL. 

The paper by Mr. Stewart published in the Proceedings for 
1899 is certainly a very useful one, as it gives formulae for re
duction of observations. 

I, for one, shall not attempt to follow out the brain twisting 
1Calculus by ,Yhich he obtained such admirable results,-life is too 
·short, and besides, I don't know whether I could do it or not. 
I am content to take his formulae for granted-the same as I do 
our tables of Logarithms and in fact all our Mathematical tables, 
.though not entirely ignorant of the means by which they were 
;made. 

I an\ speaking, of course, for myself only, but I think most 
:surveyors have openly or secretly the same mind about these 
things, I have said that it is most useful, but that depends. 
For topographical or for astronomical work in an observatory, 
with all required assistance, with instruments in perfect order 
(probably not much used), it is necessary to be so exact that 
the error will be too small a quantity, to be assignable, will in 
fact be exhausted. 

But for timber limits, mining locations, subdivision of Town
ships, subdivisions of sections or lots, an approximation as near 
as 20" to the true direction is as near as it is of any use to make 
it, being only six inches in a mile, which unless the line be run 
with two picketmen, back targets, setting two or three points 
forward, at a quarter mile apart, testing to see if all is in line, 
and then on moving forward, test the last few points back
wards, aligning on the target, usin a tacks and shingle nails as 

. b 
pomts,-I say unless the line be so run the deviations from a 
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Now O P = JS P2 
- S 0 2 = J 4417 2 - 15962 = 4118 

AZ 
Rad. x O P Rad. x 4118 Log. Rad. 

Cos. Lat. Cos. 43° 39' 36" 
" 4118 

Log. Cos. 43° 39' 36" 

Log.AZ 
Io 34' 52" 

1596 

10,000000 
3.614686 

13.614686 
9.859408 

3.755278 
AZ = 5692" 

OS 
Nat. sin. WPS = -

SP 
-- =:= 0.36126, .·. Arc WS = 21° 10' 40" 
44 17 

21° 10' 40", in Sid. time = 1b. 24' 42 11
; in Solar time 1 

Add. Solar time at W 

Comparing Azimuth 
Time of Observation 

Mine 
Mr. Stewart's 

In 34' 52" 
10 34

1 

47" 

Difference only 0° o' 511 

Place of Observation west of Standard, in Sid. time 
in Solar time 

Add my time as found 

Standard time 

ih. 24' 39" 
1bh. 52' 42" 

-20h. 17' 21'1 

I 

oh. 17' 35 11 

oh. 17' 34" 
20h. 17' 21 11 

2 oh. 34' 55"' 

Hence it appears, that if I had used his watch, I would have 
arrived at the same result practically, as the 12" error in the 
watch would have made no material error in the azimuth. 

I find that if I take the observation at 2h. 45' after elonga
tion and make an error of I' in altitude, it will vitiate the azi
muth I~ 15" and 2 minutes in time. Hence an error of r' in 
time would make an error of a little over 30" in azimuth at 
that point. 

An error of 1' in time· or in altitude will have but very 
little effect at Ih. from elongation and net too much at 2 to 
2¼ hours. 
' 

This leaves an interval of 5 hours in which this sort of 
observation may be approximately made. I haYe never yet had· 
to wait long. It pays to have a good reliable \\·atch, \Yell reg
ulated, .and to make a note of its rate, and a quadrant or sex
tant, a big one (not the little round pocket toys) with which 
to take altitudes properly. 
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with hours numbered from midnight to midnight and calcu
lated for 4h. 46' W. 
Fpr the purposes of ex
planation, I ref er to fig
ure I which is the circle 
of apparition. The up
per transit of the star at 
U = 12h. 53' 45" (per 
·Canadian AJmanac). 

\\' its west elonga
tion, S is the star, P the 
pole, SO a perpendicu
lar let fall from S on 
\YP meeting it at 0. 

SO=- Latitude - Alti
tude. 

SP=Polar Dist. (per FIG 1 

AJmanac). 
For the pnrposes of azimuth the triangle S.P.O. m::ty be treated 
as a pblie triangle. with its sides expressed in seconds as units 
df linear measurement. 

\Yith the given parts SP and SO. I find the angle SP\iV, 
the measure -of the arc \VS which is the time after the elonga
tion. 

And with the same SP and SO. I find OP which I treat as 
if it were the Polar distance and as if the dotted circle were the 
path of apparition. I use his longitude for the 4" correction 

in the time of the upper transit and to bring my time to the 
stanclard time that }\fr. Stewart uses . 

. Here is the preparatory arrangement of the data. 

Time of upper transit (Can. Almanac) 
Correction for 4h 46' to 5h 17' 35" 
Solar time of upper transit 
Arc U. \V. = in sid. time 6h oo' oo" 

In Solar time 
Solar time of \Vest elongation 

The Latitude 
- Altitude 43° q' oo" 
OP 26' 36" 

polar Dist. per Almanac = S P = 1 °, 13' 37" 

12h 

12h 

s 
18h 

53' +s " 
/I 

+ --- II 

53' 41 

59' I 

52' 42" 
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straight line will be more than 20" or 30" of azimuth would 
coyer. 

Students fresh from college, who "know it all," will ridicule 
this, but old surveyors like myself will know it. is true. The 
one year's apprenticeship is not sufficient to enable any one 
to understand and handle a transit with all the nicety required, 
more especially if his practice is in the usual way of setting the 
instrument up over· a hole in the ground, and sighting to a big 
unshapely picket, shaking in the wind and its upper end not 
always staying where it was put by sighting from t.he instru
ment. Then again, he may not go out once in a week. 

.-\n instrument I ,ooo miles from the maker, in constant use, 
not to say abuse, for months, in a range of I 50° of temperature, 
will inevitably get somewhat shaky, and in such condition must 
be used. 

I use the tangent screw only in turning off the azimuth. 
This is good in any case, but especially so with shaky tripod. 

I always use "Polaris" when I can. In fact, it has always 
been The 81111 or Polaris with me. 

It is quoted of Delambre, that he had much experience, and 
that he deprecated the use of two stars, claiming that he had 
bet_te1~ results from one. 

I prefer to take the observation in twilight, when I can just 
see the star and the wires, without any artificial· illumination. 

I place the transit in good daylight, plates at zero and 
clamped, select my reference object, if possible so near the line 
of the star that in moving from it to the star I need only to use 
the upper tangent screw. Then I elevate the telescope to the 
latitude which brings the star in the field, then clamp the ver
tical circle, and with one hand on its tangent screw, and the 
other on the plate tangent screw, I bring the intersection of the 
wires on the star, and note the time. Then I drop an oiled 
silk cap lightly over the iilstrument, so as not to distend it, 
and leave it till morning, but as a precaution against possible 
moYement of the instrument I take the readings. 

1 now take up Prof. Ste·wart's obserYation. using- his data 
but adding the observation for altitude which must te had for 
my purpose. when I don't use the time. I don't make use of 
th~ time because he did not. I use the Canadian Almanac 
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The latitude is a vital requisite as well as the altitude. The 
latitude is o-enerally to be got at within convenient limits, by dead 
reckoning,~i.e., by course and distance from some point whern 
it is known, or the sun can be used to, get it, or by any star of 
which we have the declination. 

If we are nearly in time for the transit of "Polaris" across 
the meridian, we may use that, if not, then we shall be near the 
elongation probably, and if we use elongation, the latitude need 
not be got so exactly. 

In the first hour before and after elongation, if we have the 
time within 5 minutes, it will be sufficient. 

The writer is aware that this solution of ::.\Ir. Ste,Yart's ex
ample, is not absolutely and mathematically correct, but it is 
nearly so for azimuth-not 6 seconds 1out, which is near enough 
for 96 per(cent. of the work of 90 per cent. of, the profession, that 
is if used within, say, 2,½ hrs. of elongation. I would not use 
it in getting the time, .as there are easier and more accurate ways 
of doing that. 

"'\s I cannot be present, I would ask that kind consideration 
be given to that fact. I would not be understood as under
valuing Mr. Stewart's formulae. I am glad to haYe them and 
shall use them when on the finest kind of work, but I think for 
practice such as most surveyors have, my method is pre
ferable as being shorter and more simple. 

Its very simplicity will be a fatal objection to it. with some 
surveyors, but it ought not to be. 

DISCUSSION. 

l\Ir. Ross-This interesting paper by Mr. Carroll is before 
you, and I think we would like to have some remarks from :Mr. 
L. B. Stewart. 

Mr. L. B. Stewart-On looking over l\Ir. Carroll's method, at 
first I was a little inclined to regard it as a rough one, but I saw 
there was a possibility of arriving at a method of finding the azi
muth from the data he used, so I ha Ye kept a few of the results r· 
worked out some clays ago. Bv his method he works out an ex
ample, and gets the same result.~s I do within fiye seconds. I took 
the same example, and worked out the altitude of the star 
at the time of observation, and fio·ured out the azimuth 
from that, using an extension .1of hi~ formula and I found 
its value to be equal to 5707" .3 minus 20" .7,' the difference 
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being 5686.6. This result agrees with the azimuth obtained in 
my example last year within a. few tenths of a second; in fact, ·1 
call ,it 5687, so there is a practical agreement. Mr. Carroll gets 
the same result within five seconds. But the value of the altitude 
he uses is 43 degrees 13 minutes, and the value of the altitude 
which I worked out from the example contained also 27 seconds, 
and I think that is ,;vhere the difference comes in. I consider 
the method a very , good one if used in this form; . using the 
simpler form of the equation, it might be in error to the 
extent of twenty-one seconds. Of course, for a great many 
purposes that would not be very important. It is evident on 
the face of it that the method cannot be used when the star is 
Ye.ry far from elongation. If the star is near the meridian a small 
error in the -altitude will have a very considerable effect on the 
resulting azimuth. 

l\Ir. Ross-I Jhink we are doubly indebted to Mr. L. B. 
Stewart for the explanation he has given and the formulae he 
has worked out. 

Mr. Niven-I think we are very much indebted to Mr. 
Carroll for writing the paper, and to l\Ir. L. B. Stewart for the 
explanation he has given us. Of course, it would be a very nice 
thing to have this worked out so that people could get an obser
vation at any time. But up to the present time I must say that 
I have confined myself to elongation, preferring to put up with 
a little inconvenience and do something I am certain about rather 
than risk the other. 

I move that the paper be received1 and printed. I would also 
move a vote of thanks to Mr. L. B. Stewart. 

l\fr. Speight-I have great pleasure in seconding that. I am 
g-Iad to see that there is so much in the paper to commend itself. 
Apparently l\lr. L. B. Stewart has checked the formula that is 
given by Mr. Carroll with great care, and we must all say with 
satisfactory results. 

Mr. L. B. Stewart-Mr. Chairman, I think this method of 
Mr. Carroll's is a very useful one, as it gives the surveyor much 
greater latitude in which to work, a much greater length of time 
during which he can observe for azimuth; and, I think, even orie 
hour aft~r elongation, that by his method azimuth can be deter
mined, and shquld not be more than half a minute astray. 
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AZIMTTTH BY POLARIS. 
Bv OTTO J. KLOTZ, 

Ottawa. 

The accuracy of the direction of lines of survey is becoming 
more and more important with the development and progress 
of our country. As many of our surveyors are engaged in lay
ing out new lands, establishing the astronomic courses of old 
compass lines, laying out mining claims and other work requir
ing the determination of the true meridian, it is thought that a 
few words on the azimuth observations on Polaris might be 
opportune. 

I think that, generally, an observation for azimuth is looked 
upon by surveyors as more or less of an undertaking .. This 
should not be the case. Theoretically, the best time for taking 
an observation on Polaris is at elongation, for the element, time, 
ha_s then its least effect. However, as the time of elongation 
(eastern) comes only at a convenient ,time from the middle of 
August onward to the latter part of October, i.e., the time varies 
from 10 p.m. to '5 p.m., the earlier summer months necessitate 
sitting up or getting up at night at inconvenient hours, for mak
ing observations, besides running the chances of a cloudy sky. 
If, on the other hand, the surveyor adopts the method of obs~rv-. 
ing at any hour-angle, which too is a simple operation, he will 
he able to choose his own time and convenience, ·with satisfactory 
results. 

In . connection with observations at elongation, it may not 
he anuss to examine the effect in azimuth of small changes in 
latitude and declination in the data used. 

In the spherical right-angled triangle we have 

Sin A = Cos o sec </> 

, where A = azimuth, o = declination, and </> = latitude. 
Differentiating we get 

Cos A d A = Cos o Sec 2</> Sin </> d </> (a considered constant) 
or d A = tan A tan </> d </> 
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by which we can find the change of azimuth for small changes 
in latitude. 

Taking for Polaris 8=88° 46' 26".72 (mean place for 
1900) and d cf, the small change in latitude as 1' or 60", the 
corresponding change in azimµth dA is shown for various lati
tudes (covering the field work in Canada) in the following table: 

LATITUDE AZIMUTH DA LATITUDE 
I 

AZIMUTH DA 

420 1038'59".02 1".56 54° 2005'·09" .41 3".01 
43° r040'34".80 1".64 55° 2°08'15" .52 3".20 
44° 1°42'15".62 1".72 560 20 II'33" •55 3''.41 
45° 1° 44'01".80 1".82 57° 2015'04" .59 3".63 
460 1°4.5'53''.68 1''.91 580 2_;18'49" .84 3".88 
47° 1°47'51".67 2".02 59° 2°22'50" .66 4".r5 
480 1049'56".16 2".13 60° 2°27'08" .58 4".45 
49° 1° 52'07''.64 2".25 61° 2p3 1'45" .38 4".78 
500 I

0 54'26".59 '2
11 .38 62° 2036'43" .06 5" ·15 

51 
0 10 56' 53''.,59 2".52 630 2042'03''.95 5".56 

520 1059'29".25 2".67 

I 
640 2°47'50" .68 6".01 

53° 2°02'14".27 2".83 6.5° 12° 54'06" .38 6 11 .52 

The effect in azimuth increases rapidly with the higher lati
wdes as is evident, too, from the above formula Sin A=Cos, o 
.Sec cf, The figures given in the last column correspond to 
those given in the Canadian Almanac as "Secor:i<l correction." 

It may be well to explain that all azimuth tables of Polaris 
for elongation, even when expressed to individual seconds, are 
in a measure inaccurate, inasmuch as a constant declination is 
used for the year, which of course, is not correct. The differ
ence in the' mean and apparent declinations is sufficiently large 
r-about three quarters of a minute-to cause a difference in 
azimuth of over a minute. Hence, one must not imagine. to 
obtain correct azimuths from such tables to within a few seconds 
without considering the proper conditions. Any such tables 
are undoubtedly correct for the assumed data, but we must 
make sure that those data obtain for the time and place of obser
vation. 

Observations, otherwise careful, have come under my notice, 
where this consideration was neglected, and results were given 
to fractional parts of a second in azimuth, when, in reality, the 
azimuth _accurately deduced, shows an error of a "handful of 
~conds." so to speak. 
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Taking our formula Sin A =Cos o Sec. cf,, and again dif
ferentiating with respect to A and o, for finding the relation 
between srriall changes in azimuth resulting from smaU changes 
in declination, we have 

Cos A i A = - Sin o d o Sec. cp. 
As Sin t = Cos A Cosec. o 
t being the hour angle at elongation 
hence d A = -- Sec. cp Cosec. t do. 

By the negative sign we see the azimuth decreases as the 
declination increases, or, which is the same thing, the azimuth 
changes with the same sign as the polar distance. As t is 
within the wide range of latitude in the accompanying tables 
nearly 90°, that ,is Cosec t=r (approx), hence we may write 
dA:---:- - Sec cf, d o. . t is equal to the_ complement of the 
azimuth plus the spherical excess, which is small. Since Sec. cj) 
is always greater than unity, the change in azimuth is always 
greater than the corresponding small change in declination and 
increases rapidly for high latitutes. 

From the general formula it is seen that the azimuth is al
ways greater than the polar distance, except at the equator, 
where the two are equal. In the higher latitudes· the azimuth 
increases rapidly until the limit of ,90° is reached in latitude 90° 
- 0 where Polaris is at elongation ( eastern and western) at up
per transit, and the hour angle is zero. 

The following table sho-ws the change of azimuth due to 1" 

~~hange in declination, using same data as in previous table. 

LATITUDE. dA LATITUDE. dA 

I 
420 1".35 5-l 

0 
1".70 I 

43° -l".37 
I 0 1".74' -55 

44° 1"-39 560 1".79 
45 

0 
1".41 57° 1".84 

460 1",44 58: 1''.89 
47° 

~ 
I".47 59 1".94 

48° II 60° " l •49 2 .oo 
49 

0 
1''.52 61 0 

2".06 
500 1".56 62° 2".13 
510 1".59 63° " 2 .20 
520 1".62 640 2".28 

53° 1".66 65° 2".37 
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We will now consider the observation of Polaris at any hour 
angle, together with a time star in the same vertical, noting the 
times of trans;i: of the two stars. 

In devising methods and formulae we must never lose sight 
of the end aimed at, or rather the accuracy desired. For in
stance, it would be misapplied energy to obtain a latitude to 
within a second of arc on an exploratory survey, and hence the 
method of the former would not be desirable for the ·latter. 
Use a foot rule for measuring a board and a micrometer ap
paratus for a base line. With a minute-reading instrument don't 
give and don't expect results correct to seconds. Mathemat
ical formulae ~nd tables can't produce a closer result ,than the 
observation its'elf. Let there be no delusion with illusory ,small 
quantities and decimals. As Professor A. W. Wright in ,his 
admirable work "Adjustment of Observations" says: "In a word, 
we cannot .measure what we cannot see." This is in contrast 
with the illusory statement of Professor Merriman in his recent 
work "Elements of Precise Surveying and Geodesy": "A ,good 
transit, having two verniers reading to half. mjnutes, can easily 
measure horizontal angles with a probable error of one second 
if proper precautions be taken to eliminate systematic and ac
cidental errors." 

Surveyors, as others, want to travel along the line of least 
resistance, whether through brule and swamp, or in taking ob
servations and computing them. The more formulae for the 
field confine themselves to the elementary and fundamental ones, 
the more they will he used, and for obvious reasons. 
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Referring to the figure: P represents the Eole, S' and S Pol
aris and time star respectively, and Z the zenith. 

Between Polaris and a time star ( as between any 0th er two 
stars) at any instant, there .is a constant angle equal to the 
difference of their right ascension. Were it possible to make 
an instantaneous observation of both Polaris and the time star, 
then in the figure the angle SPS' would be equal to a-a', where 
a, a' are the right ascensions. However, as an interval elapses 
between observing the two stars on the same v·ertical, the con
stant angle .is diminished by this interval, expressed in sidereal 
time, that is 

( a-a') - ( r-r') =~= S P S' 

where r and r' are the observed times of transit over the ver
tical. Now in the triangle SPS' we have PS, PS" the polar dis
tance of the two stars, i.e., the complement of the respective 
declinations, 90° -S, 90° =8' • and the included angle .i. Hence,. 
by Napier's analogies, and the logarithmic tables we readily 
find the parallactic angle. S 

Then, in the triangle SPZ we have PZ the complement of 
the latitude =90°-cf,, PS and the angle S, hence, by the simple 
sine formula, the angle P ZS is obtained, which is the supplement 
of the desired azimuth of Polaris, or= rr-A. 

This method, which does away with the use of the hour 
angle of the. time star, is rigorous, simple, expeditious and ac
c~rate, provided the logarithmic functions are accurately ob
tamed o: taken ou_t. It °;lay be stated that if logarithmic tables
?f the tngo~ometnc funct10ns comparable with the vernier read
mg of the mstrument, be used, the result obtained will be in 
keeping with the attainments of the instrument. 

T~e Napier's analogies required, and expressed· in the 
notations of the above figures are 

Cos l. (15' - 15) 
tan½ (S'~+ S) =,--~---Cot½ ..i 

Sin½ (15' + 15) 
Si;;=½ (15' ~ 15-) -----,._ 

tan ½ (S' - S) = ---- Cos ½ ..i ,, 
_ .. _ _5=: ~-~,Rs Cos ½ (l5' + 15) 

8
~~; 

an~ the sine formula Sin A','= Sin S Cos 15 Sec. ,p 

In the Manual of Dominion Lands another method is given. 
It depends on the value of the arc, p. from the pole perpendic-· 
ular to. the vertical on which the two stars were observed. 
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The two -formulae there given~ are 

A = p Sec. cf, ( 1) 
tan P Sec. cf, Sin t 

and A =------- (2) 
r -· tan P tan cf, Cos t 

in which P is the polar distance of Polaris, and.t its hour angle 
at time of observation. 

In the Manual (table xv) the values of p have been tabu
lated for 8'=88° 41' and for 10 mi1;mte intervals of A, and 5° 
intervals of declinations of time star. For any other value of 
8' p must be multiplied by tan. 88° 41' into tan. of the polar 
distance of Polaris, given in the Ephemeris. 

Th_e table has been computed from the formula 

p = P Sin A·+ ~Sin 2 A tan o 
2 

Now if we substitute this value· of p m (1) we have 
A = P Sin A Sec cf, + P2 Sin A Cos A tan o Sec cf, Sin 1" 

identical with the equation deduced by Mr. Stewart and applied 
for reducing his observation given in last year's proceedings. 

Equation(2) necessitates the determination of the hour arigle 
of Polaris, before the azimuth can be found. This is a wholly 
unnecessary procedure, ,for the quantity sought is azimuth and 
not time. · 

vVe therefore revert to our simple, rigorous formula for ob
. taining the azimuth by observing Polaris on the same vertical 
with a rapidly moving1 or time, star. · 

To avoid errors of time of transits, the line of collimation 
should be well adjusted and the horizontality of the axis as
sured. The mean azimuth of a line determined . from two ob
servations on Polaris, one circle east, the other circle west, will 
be practically free from the collimation error but not of level 
corrections if axis is not horizontal. In a well-adjusted sur
veyor's instrument, the residual error of the latter is a neglig-
ible quantity. _ 

A.s a, a', A are expressed in sidereal time, so must r-r' 

be. The time of observation is always so selected that the in
terval . r-r' is, say about five minutes. Hence when an ordin
ary watch-mean time-is used the correction will be only about 
a second i.e., at the rate of 10 seconds an hour. The correction 
has to be added to the interval. 
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Surveyors observing by this method for th~ first time w_ill 
undoubtedly meet with some difficulty, e.g., settmg for Polan?, 
to have it in the field, estimating the time they have to wait 
until the time star transits over the vertical of Polaris aftfr. 

having set the telescope at the altitude (meridia_n =cf,-:-8). How
ever, one or two observations added to gumption will overcome 

·all this, and observing will become a pleasure instead of a dread 
which it now so commonly is. 

The other formula 
,2[i[[C' A =P Sec</> = P Sin A Sec</> + P 2 Sin A Cos A tan ~Sec</> Sin 1" 

in which P is e~pressed in seconds of arc, requires a few less 
logarithms to turn . up and is in so far preferable. Al
though of an approximate form, being the first· two terms of a 
.series, it is yet more. accurate than results· can be looked for 
from the vernier reading of any surveyor's instrument, and hence 
furnishes a. method to which surveyors can apply with advan
tage. In working out the above formula it is not as formid-

.able as it appears, for the quantities in the first term are repeated 
in the second, and hence need not again. be taken out. 

The main object of this paper is to assist surveyors in over
. coming the prejudice or aversion they have to observing Polaris 
. at any other time than elongation. The adoption of observing 
Polaris at any hour angle, together with a time-star in the same 
vertical, will, add much to their personal comfort and to the 
greater accuracy of their work, from the fact that more observ-

: ations will be taken. 

DISCUSSION. 

Mr. Niven-I do not know that I have much to say. No 
doubt it is a very good paper. From what Mr. L. B. Stewart, 
Mr. Klotz and Mr. ~arroll have written we ought to be able 
to make our observations. .-\s I said Jast night, I have hitherto 
~onfined myself to elongation, but it would be a very great benefit, 
m the way of comfort, to be able to take the observation shortly 
after sundown. . In this paper Mr. Klotz brings everything 
down to fine P?mts-seconds. Well. that is all right. but it 
woul? be very n~1portant also that the surveyor should do his 
practical work with as much accuracy as Mr. Klotz calculates 
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his azimuth. Many of our profession, I am afraid do not observe 
as m_uch accuracy in carrying out their work 'as they should. 
~or instance, Mr. Carroll said in his paper: "A man &ets up an 
mstrument plumb over a hole in the around and there is no 

. b ' 

cert~mty as ~o whether !hat hole in the ground is directly under 
the_ mstrument. There is a great deal in carrying out the obser
vat10n on the ground, and very much depends upon that; and 
we should be prepared to give more attention to this matter than 
we are in the habit of doing . 

. Mr. Sp~ight-I have no doubt that when this paper is in 
prmt. we will be ab_le to take_ it in better, and apply it in our 
practice. As Mr. Niven has said, there is no doubt by exercising 
great care in the work on the gi,ound frequent observations are• 
probably not so necessary. 

Mr. P. S. Gibson-How often do you make your observa
tions in a township?' 

Mr. Speight-I take them two or three times a week if the 
conditions are favorable. I have always one instrument in camp. 
I have taken observations probably three or four times a week. 
I have gone two weeks without an observation. 

Mr .. L. B. Stewart-Mr. Chairman, after all the papers that 
have been read on the subject of azimuth, it seems to me that 
the surveyor who waits up· until two o'clock .in the morning in 
order to observe azimuth at elongation almost deserves to have 
it cloud over at .. a quarter to two. 

In looking over the different methods that have been dis
cussed, it seems to me that the best 1method is by observing two 
stars,. observing some star on the vertical circle of polaris. · In 
discussing the effect of errors of; observation, it seems to me that 
those errors have less effect on the azimuth in that method than 
in any other, with the exception, possibly, of the observation 
of polaris at elongation. As I" pointed out last night, the effect 
of an error in either the latitude or in the. observed time in the 
method of observing t,Yo stars is divided by about forty: that 
is. the error in azimuth is, about a fortieth the error in either 
latitude or the time observed: and I think that is all vou can say 
for any. other method that I know of. In observing ·the altitude 
of polaris for azimuth. say at elongation. the effect of .an error 
in latitude is practically zero: and also the, effect of an error in 
altitude is also about zero: but if the star is far from elongation, 
the Prror in either of the data may be multiplied by a very large 

13 
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number. The ratio of forty, which the error in data bears to the 
error in azimuth, is about the maximum value of that quamity; 
it may be_very much less. 

The observation of two stars also is an extremely easy one. The 
n1ethod I follow in taking the observation is to choose some star 
that transits, say, about dusk, or shortly after sundown. It is 
then light enough to see a picket on the line whose azimuth you 
wish to determine, or to set a picket; and when I want to find the 
p~le star I generally find the meridian approximately by means of 
a compass, and then raise the telescope to an altitude equal to the 
known latitude, and then find the pole star. A few minutes befor~ 
the, time of transit I set on polaris, and turning over the telescope 
-observe the transit of the time star, which should be one oi. small 
-declination, and when it crosses the field of, yiew I note the time 
by my watch when it appears on the intersection of the cross wires. 
Then the difference of those two times wit}1 the difference of 
right ascension gives the quantity delta that Mr. Klotz uses in 
bis paper. In order to pick out a star that is a .. time-star that 
will serve for observation,. its approximate right ascension can 
be found in this way: The right ascension of the sun increases 
about two hours ,a month and about four minutes a day: so that 
knowing the number of months and days that have elapsed since 
March 21st, you ,can easily compute approximately the sun's 
right ascension. If you wish to observe at eight o'clock in the 
evening, a star suitable for -observation is chosen from the al
manac whose right ascension is nearly equal to eight hours plus 
the sun's approximate right ascension. 

I a1i.1 more in favor of a formula in the shape of a series. The 
-·series given by 'Mr. Klotz is. identical with the one given b.y me 
last year. and hvo terms of that series are sufficient for all 
purposes; and the computation. of the azimuth from that, I am 

. sure, is a very simple matter. 

l\Ir Yan Buskirk-I would like to know ;if any gentleman 
has. practise~ taking the observation of the sun in the day time. 
It 1s done 111 the States and in British Columbia· on mining 
claims. 

Mr. L. B. Stewart-I used that method myself in. practice 
,vhen I was up north ; but the observation is a little more 
difficult probably than :,vith a star. The instrun1ent that I took out 
hacl an arrangement of colored shades in the shape of a li~tle 
,\vheel that scre,ved on in front of the eve-1)iece · · so that a 

• -, ' I 
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shade of any desired degree of density could be used. \ Vell, 
unfortunately this affair projected out so far that the telescope 
would not transit, and it was almost impossible to get an obser
vation, because it meant unscrewing the shades, and that 
,vould generally shake the instrument too much for accurate 
work. So I used to observe stars in the same way as the sun. 
ln the latitude of 64 ° or 65 ° the pole star is almost too 
high for observation. The method I used was: I carried with 
me, copied from the almanac, the apparent places of about sjx 
•or eight stars. I picked them out in such a way that 
I ahYays , had a star for observation at any time 1 duririg the 
summer about dusk, and I would have also one or two other 
stars that would serve for latitude observation~. Most of the 
time I found the star Arcturus to serve very well for azimuth, 
c1.nd the star Altair to get my latitude. In reducing, the 
method is precisely the same as in the case of the sun. 

The President-I would like to ask Mr. L. B. Stewart 
whether the solar compass is still in use by surveyors. 

l\Ir. L. B. Stewart-I have not seen it used much. There 
are a few, I believe, who use it: but personally I have not a very 
high opinion of the solar compass. I would far sooner depend 
11pon an observation for azimuth than use a solar compass. o·ne 
of our transits has a solar attachment, and I find the azimuth with 
-it on a line whose azimuth I have already dete(mined, just in 
order to form an idea of ,the accuracy of the instrument, and 
sometimes it gives very fair . results, and at other times it is as 
much as ten or fifteen minutes astray. Prof. J. B. Johnson, in 
bis work on "Surveying," cl.iscusses the solar compass, and he 
shows that very large errors may result if observations be taken 
at any but favorable times. The sun should not be too far from 
the prime vertical. Prof. Baker, in his work on "Engineer
ing Instruments," says that it is an instrument that reflects 
more credit on the inventor than on the , modern user. 

l\Ir. Ross-Although it is probably true that a great many 
of our members do not find it necessary to take azimuth obser
vations very often, I think the time is coming, and probably 
very soon, when all registered plans and descriptions will ha:e 
to show the true astronomical course, and these papers will 
enable each of us to .fix on some method that we may practise 
and familiarize ourselves with, and which will be of great value 
to us in the future. 
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[This Association is not responsible cis a bodv {01' the opinions expressed in its Papers 
bv Authors.] 

CEMENT CONCRETE CULVERTS. 
Bv A. W. CAMPBELL. 

The subject which, ·:m response to the ·'invitation of the 
council, I have chosen to place Detore you tu-Clay, 1s very mu~h 
akin to that of last year. 1 his \Yas not overlooked in making 
iuy selection. The matter is one which deserves very full treat
ment for various reasons; and 1s a detail of road construct'ion 
regarding which, more than any other, perhaps, I receive 
inquiry from members of_ our profession. \ \ hile there is .no 
dearth of literature and data with regard to ,culverts of stone 
and brick masonry, that available respecting cement-concrete 
arches is . very meagre. 

The material can hardly be called a new one, for there are 
viaducts and pavements .still in existence which were built by 
the Romans 2,000 years ago. Its manufacture, however,. 
had, until about thirty years ,ago, been numbered among the 
lost arts. It -is of a still more recent period that it has been 
commonly employed, particularly in Canada. 

There is a very general impression· .among councillors with 
whom you have to · deal that· it is too expensive. Councils 
nevertheless, are outgrowing that idea, and in one· part of the 
Province and another, I find waterways of six to eight feet 
span built of stone, brick and concrete, at a· cost of from $500 
to $r ,ooo. The old wooden structures, which they replaced, 
may have cost in the first instance only $50, but they were 
perishable, constantly in need of repairs, an impediment to 
travel, at times dangerous, and the trend of feeling is towards 
more permanent and serviceable work. 

The limit of span in which concrete can be used is prob
ably quite equal to that of stone arches. This will remain, for 
the most part, a question of economy in highway work, and 
its use will cease where the steel bridge with concrete abut
ments steps in. The line is not definitely drawn for all cases, 
but up to forty feet, the least expensive kind of cement-concrete· 
can be used in arches, and certainly up to that ·pofot its use 
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is quite feasible. } or the longer spans, arches of the Milan 
type are being. used 111 the lJ nited States and Europe-that 
is, concrete re-enforced with a skeleton of steel. 

Arches of concrete may µe designed by 'the formulae used 
'in proportioning arches of stone masonry. But the determ
inat~on of the line, of resistance, and theory of the .arch, as 
applied to stone, cannot be applied to concrete arches. The 
stone arch is . designed .on the principle. that it will rema'in 
in place without the use of mortar; while the concrete arch, 
on the other hand, is a monolith, dependent upon its cohesive 
strength. 

That the arch is dependent upon cohesive ,strength, points, 
it appears to me, to the necessity of a. generous proportion of 
cement, very great care. in mixing the concrete, and the best 
quality of all materials employed. 

My meaning with regard to the 'proportion of cement can 
be better understood by ,glancing over the composition of con
crete. A concrete can best be regarded as a mixture of mor
tar and broken stone, the mortar being formed from a mixture 
of sand and cement. Given a sample of broken stone in a ves
sel, the requisite quantity of mortar can be gauged by pour
ing water into the vessel until the stone is submerged. The 
quantity · of water used will • ~indicate 'the amount 1of mortar 
required to completely fiir the voids in the stone. The 'pro
portionate amount of cement needed to fill the voids in the 
sand, can be gauged in the same way. The proportions 'of 
cement, sand and broken stone obtained in this manner would 
provide, with perfect mixing, a mortar of v.rhich the· voids in 
the sand are filled with cement, and each part'icle · of sand 
coated with cement; it would provide a concrete in which the 
interstices of the stone are filled with this mortar, and each 
stone coated with mortar. This would be the case ·with per
fect .mixing, and would provide a theoretically perfect concrete. 
Perfect mixing is not possible, . however, and it 'is necessary 
to provide an amount of cement. in excess of the voids in the 
sand, and an amount of mortar in excess of the voids in the 
stone. 

With proper mixing and good materials, a satisfactory con-
crete for bridg-e abutments can be framed from cement and 
broken stone, Lin the proportion of 'one, three and four. But 
it 'is · recog-nized that the greatest strength in concrete can he 
obtained by ·maki~g the mortar rich in cement, rather than 
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ies-sening the quantity of stone. i\ or beyond providing for a 
stro~g adhesion of mortar and stone, is there wisdom_ in m~k
ing the mortar materially stronger than the stone. This appltes 
to crushing strength, however, ,rather more than to the ten
sile strength required to some extent in the arch. For the 
arch pr.aper, it will Le well to use a rich concrete, in say the 
proportions of one of cement, two of sand, and three of broken 
stone. \Vith small arches there will be little economy in chang
ing the proportions for the abutments. 

The cost of the abutments may be lessened, where they 
are of sufficient thickness, by the use of rubble concrete. The 
timber casing, or curbing, must, of course, be'.built up as the lay
ing of the arch proceeds. vVithin the casing, and firmly tamped 
against it, there should be placed fine concrete to a thickness of 
about six inches. This will form a shell for the abutment, inside 
of which large stones may be. placed in rock-arid-pinion order, 
ends up. There should be a space of at least t,Yo inches 
between the · stones, filled with fine concrete, and all firmly 

.rammed. The outer shell of fine concrete should alw~ys be _ 
kept built up six inches or so in advance of the rubble work. 
This should be laid in layers, and each layer well .flushed with 
a layer of fine concrete. The Jumber used in making the 
curbing or casing, should be dressed, tightly fitted and firmly 
braced, so that the concrete may be well rammed into place. 
The exterior of the culvert when finished, should have a smooth 
face, free from holes; and a surface ,oating, which is of little 
use, should not be necessary. The arch centre should be firmly 
put in place, and should not be removed for at least two weeks 
after the completion of the arch. · 

There is some discussion at present as to the relative 
strengths of gravel and broken stone in concrete, without any 
decisive results in either case; although the natural inference 
it to suppose that a rough, irregular s~rface will ·secure greater 
adhesion than one that is smooth. However that may be, 
there is little reason to doubt that graYel will make a· g-ood 
concrete. But there "is a ri2"ht and wrono- wav of usino- crravel. 

o b . b b 

It is not unccrnrncn tn t,ml cement, and e-ravel iust :,s it is 
taken frorn the pit. mixed to form a concr~te. Remembering 
the proper cmrposition of a concrete, and pla~ing beside this 
the fact that gravel usually contains sand, but not in any defi
nite proportions, that some pockets of "gravel" may be almost 
completely sand, while in the layers adjoining there ~may he 



PAPERS READ.-CDlENT-CONCRETE CULVERTS. ,191i 

~ittle if any sand, it will be readily understood \\'hy it is that, 
m s~me. cases, concrete mixed jn this way 'may be successful, 
yet it w~ll always be uncenain and hazardous. The only safe 
method is_ to separate the_ stone and sand composing the gravel 
by s~reenn:g, _then to mix cement, sand and stone, uniformly 
and 111 their nght proportions. 

A cause of poor concrete is the excessive amount of water 
used when mixing. 1 he tendency very often is to bring con
a~te to the same consistency as coii1mon mortar, a very , great 
mistake. Concrete when ready to be placed •in the work should 
haYe the appearance of freshly 'dug 1earth. Where an exces
siYe am,ount of water is used, the hardened concrete will have 
an open, spongy texture. The concrete 

1
should be mixed close 

to the work, in a box, ,Yhich is sometimes specified' as water
tight, ,but the concrete will soon make it so. It should be 
1~1ixed in just such quantity as is · required, and a constant 
stream kept passing to the work. It should be laid "in' layers,. 
and each layer thoroughly rammed until moisture appears on 
the surface. 

It is very necessary to see that the sand aqd stone used in 
making the concrete ·are clean, that is, free from clay, loam,. 
vegetable or other matter which will act as an adulterant, and 
result in a weak and ·friable concrete. If such iratter is inter
mixed wi1 h 'the stone, it is well to flush it away with a good 
stream of water. J__,arge stone ·used :in rubble concrete should 
also be treated t.in this way. Indeed, it is ,Yell, particularly in 
hot weather, to dampen 1 he stone l=efore mixing it wi1 h the 
mortar. The ·stone in hot ,\·ea 1her causes the n'oisture of the 
mortar to evaporate, wi1 h the result that it sets too quickly; 
and at all times there is rr:ore or less absorption from tli'e 
mortar in immediate contact with the stone, unless the stone, 
as intimated, has been .previously dampened. 

When the work ceases for the clay, or 'is for other reasons 
interrupted, 1 he surface should be kept clamp until work is 
resumed. When work is in progress in hot weather, a:ny ex
posed surfaces 'shot1ld 1::-e kept damp and protected from the 
rays of the sun: otherwise the surface will, in setting too rap
idly, be interlaced with hairlike cracks. which filling with water in 
winter, and freezing, will cause the surface to scale :,_off. The 
same scaling sometimes results :from laying concrete in frosty 
weather. 
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Arch culverts of masonry or concrete fail frequently from 
settlement, caused , by an insecure foundation. The foundation 
should always :be of at least ,_sufficient depth to be free from 
any danger of undermining by t'fie scour ?of water, and qf suf
ficient further depth to be safe }from settlement. 

The one element in the 'construction of concrete work which 
presents a real difficulty, is the uncertainty with regard to the 
quality of the cement. The means of performing complete tests 
are not within the reach of small municipalities, and they are 
dependent upon the good reputation •of the brand employed. 
Different batches of cement of the same ,· brand differ, as we 
know, in quality, and sometimes 'very much to the disadvant
age of the user; ~-\ brand may be, in general, good. And yet 
there are lapses now and then, a little carelessness • in chem
istry perhaps. which cause an occasional lot to be unfit for use: 
This is a disadvantage which small municipalities have at pres
ent to meet~· yet it is one which, I feel confident, is growing 
less, and will continue to grow less .as experience in the ma11u
facture of cement reaches 'a more definite stage. Its use in 
the construction of highway culverts is a matter with which 
every member of the Association engaged in municipal work 
should fully acquaint himself. 

DISCUSSION. 

This paper is not given the same title as the programme gives 
it, but that is ver), frequently the case with papers. It is entitled, 
'' Cement Concrete Culverts." 

::.\1r. Ross-\ Ve have this paper before us .. I think it is a 
most seasonable one, ancl one which. I think. will be of ,·alue to 
nearly e,·ery member of our .-\ssociation. ::\Ir. Campbell was 
over the ground very thoroughly. and I do not know that there 
is very much to criticize or add to what he has said ; but we 
Wt 11kl h~ very glvd to hc::i_r c,ur memler:, in r~g;ml to the paper. 

l\[ r. Sankey-Concrete is now very o-enerally takino- the place 
• t-, ~ 

of stone, especiall? where stone is difficult to get. In some parts 
of the country smtable stone for the work is not ,·erv plentiful 
or readily got at. I can vouch for ,vhat l\lr. Campbell ~ays about 
the same brand of cement differing most seriously. In Toronto 
we use an enormous amount of cement in the city works, and it 
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takes a young man nearly his whole time sampling the cement 
and testing it. We have samples continually taken from the 
cement delivered by the contractors on the pavement work to 
see whether the cement he is using can stand the test. Of course, 
when the contract is let the specification provides that the cement 
must stand a certain test. Then each barrel must be carefullv 
tested during the progress of the work to see that it is up to th~ 
.standard; and in some cases the manufacturers of the cement· 
themselYes will not believe when we report that the cement is 
not up to the standard. They will tell us it is off the same batch, 
the same burning, and prepared with the same care. We tell 
them to come and see what has been broken and the official 
·record of those who have broken it, and they will hardly believe 
their own eyes 

Mr. Niven-I do not know enough about such matters to 
-criticize, but I think this is a good paper. There is one thing 
certain, that some other than \vooden culverts must be used, be-

. -ca'use in many parts of the country it is impossible to get the tim
bf•r for a wooden culvert, as there is no earthly use in putting in 
.anything but cedar, other timber ,vill only last a few years; and 
if these cement culverts could be established for the country 
roads and water courses where they are necessary it would be 
a gr.eat boon. 

Mr. Ross-Quite a boon to the path-masters; they would 
not have to be replacing broken planks. 

~Ir. Sankey-There is a company known as the Metal Com
pany \\'ith the object of introducing this class of structure. They 
have the most modern machinery for producing the metal. They 
take sheets of steel of suitable strength, ancl it is stamped, and 
,~·hen ii: cumes through a stamp it looks like a large fisherman's, 
net. This is used for the strengthening of all concrete work. 
Quite recently. I understand, they have put up a factory in 
Montreal. They have carried on some very extensive tests, and 
the results have been a~tonishing. 

Professor Stewart-The testing of cement at the School of 
Science is not in my department, but in that .of ~lr. \Vright. In 
connection with this I was in Peterhoro' about a year ago, and 
met the gentleman ,vho has charge of the cement works on the 
Trent Valley canal. and he showed me some specimens of con
•Crete that had been broken off after it had set and hardened 
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lhoroughly, amt l wa:s a:-;Lu111shed at the strength shown by the 
cement in this broken concrete. It had been broken, I think, 
by a sledge hammec and in breaking, instead of the stone 
separating from the cement, it had broken as if it .,Yere a mass 
of rock instead of a mixture of gravel, broken stone and .cement. 

Mr. \¥ilkie-I had a little experience with Portland cement 
last year. I found that a few barrels \Yere not up to the standard 
at all. It did not set for thirty-six or forty hours; it \Yas a slow
setting cement. A few weeks after it was apparently as hard 
as any of the other. cements. The manufacturers would have 
declared that it was exactly the same·-no difference whatever. 
In using Portland cement we cannot be too careful in watching 
it, and we will get the best results from it. 

Mr. Ross-Reliable manufacturers in !Canada make very 
trying tests of the goods they turn out, both chemically and 
mechanically, and do not send out anything but what they 
consider first-class in every respect. But I suppose there are 
some manufacturers not reliable. 

Mr. Sankey-\Nith regard to the different brands of cement 
at present in use in Toronto, we are constantly getting letters 
from different parts of the country asking how a certain brand 
has stood our tests, and \Yhat· test it has stood; and I know the 
City Engineer is very happy to give any results of his investi
gation. ' Of course, in small plaC;es the test requires' somewhat 
too expensive machinery, a11_d it also requires personal know
ledge to test cement. If any gentleman desires to know what 
test any particular brand has stood, it is quite ea?ily got by 
applying to the City Engineer. It might be useful to g~ntlemen 
to know in making specifications what cement to call for. 

Mr. McLean-In New York city I see the City Engineer 
has issued a circular, saying that he will conduct any tests that 
may be asked for by any other municipalities, and will report 
the result on any of the cements. I do not know whether a thing 
of that kind could be undertaken here at any of the schools. 

Mr. Ros?-Do you charge a fee for testing cement? 

Mr. Stewart-I think a small fee is charged for making tests. 

Mr. Ross-A fee of about $10? 

Mr. Stewart-I think it is $5. 
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l\Ir. Ross-A testing machine can be purchased from the 
Fairbanks Company for $130. Those engineers who have only 
a small amount of work to do would hardly invest in one; but 
it would no doubt be very helpful for every engineer who has 
anything to do with cement construction to have one. 

}Ir. Stewart-The machine used at the school is one made 
in Philadelphia. It is a 2,000 pound machine, and appears to 
be very simple in its mode of operation. 
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by Authors.] 

SOME NOTES ON THE ORIGINAL SURVEY OF 
PART OF ALFRED TOWNSHIP. 

BY E. T. WILKIE, CARLETON PLACE. 

In December, ~ 1898, I was called upon to make a survey 
of a piece of land in the Township of Alfred, for the purpose 
of enabling the owner, or rather the squatter, to get a patent for 
the land jn question. I was informed that he had applied to 
the Crown Lands Department for a patent, and was told that 
they were not aware that there 'was any · land in that vicinity 
unpatented, and was instructed to have the piece of land sur
veyed, and to send the plan and field notes to the Crown Lands' 
Office, in the usual way, and the land would be patented to him. 
Hence the survey. 

I found that the 'original survey of the first three conces
sions of Alfred had been made by Deputy Surveyor J. Fortune, 
in 1816. In doing the work, which appears to have been done 
in the summer time, he seems to have started his work at the 
east side of the townsh'ip. His notes show that he ran the 
line in front of the second concession as far as the line lots 20 

an.cl 21,there he offset "North 16 deg. west. 104.60 to the Grand 
River (Ottawa River), in order to run the first short /line." 
Then he ran the ·line in front of the first (concession westward, 
till he ran into the Grand or Ottawa River. and by making a 
couple of offsets southwards. to keep out of the :ri,·er. he got 
across lot 37. There he established the ,town line between 
Alfred and Plantagenet, or as he calls it, "The western bound
ary line of the Township of Alfred." Then he ran south 16 
<legs east along this boundary line, "In order to ascertain the 
distance for to commence the second concession line," but he 
did not get more than half the distance he wanted till he ran 
into George's Lake; he. then offset eastwards. across lot 37. and 
again ran south 16 <legs. east, and 'ran into the lake again, 
a11cl by making a couple more offsets he reached the second 
concession line. along which he ran eashvarcls, and appears 
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to have struck the point where he stopped the 1ine, between 
lots 20 and 21, exactly, bmh for long1tuae and latitude. '!hen 
he appears to have run the line along the _ front of the third 
concession from the east side of the township westwards and 
established the western boundary line of the Township of Alfred 
south of George's lake, by chainage 'along that line. 

Deputy Surveyor Duncan McDonnell was there in 1836. 
He seems to have found the line between the second 
and third concessions of Alfred ran out to the western 
boundary line. He then ran this boundary line between 
Alfred and Plantagenet (which he may have found ran 
as far north as the rear of the first concession of Plantagenet), 
northwards for 105.27 chains, from which point he 1ran a line 
eastwards, · parallel to the line between the second and third 
concessions of Alfred, till he intersected Fortune's town line 
from ithe Ottawa River to George's Lake, produced south'... 
wards across the lake, which made the . town line as I found 
it and as shown on the accompanying plan. 

Some years after McDonell made his survey, \V. McConnell, 
from (the Province of :'Quebec, picked up Fortune's fine for 
the front of the second concession, at the post uetween lots 35 
and 36, the first post he set after offsetting round the lake, and 
produced it westwards across lots 36, 37 and the commons, 
or (38 or B.), till he :intersected McDonell's to,Yn line. The 
portion cut off from the commons or (38 or B.) north of this 
line, said to contain about forty acres, was the land I was 
required to survey. 

The lands adjoining this town line, in the -broken front and 
first concession of Plantagenet, were patented to The Canada 
Company, who sold them, describing thein by metes, and 
bounds. Part of the description of the commons in the first 
concession adjoining the eastern boundary of Plantagenet is 
"Commencing at the water's edge of the Ottawa River in the 

' ' western limit of the allowance for road between the Townships 
of Alfred and Plantagenet, thence south 14 <legs., east, 70.38 
chams! more or less, to a line run by Deputy Surveyor Duncan 
McDonell_, in 1836, parallel to the line between the second and 
third concessions of Alfred." Fortune gives the ~earing of 
the line a~ south 16 <legs. east, and I made the distance 70.50 
chains, from the line of vegetable growth along the river to 
McDonelrs post. 

Lots 36 and 37 in the first concession of Alfred "·ere pat-
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ented in 1802 and 1803, respectively, fourteen :and thirteen 
years before Fortune made .his survey, each lot being described 
by metes and bounds, and having side lines south 16 deg. east, 
the same bearing as Fortune's town line from the Ottawa River 
to George's Lake, running southwards 105.27 chains from the 
river, and being 19.22 chains wide. The south half of lot 37 
in the second concession of Alfred was patentee. to Humphrey 
Hughes, October 15, 1830, as 100 acres, and described by metes 
and bounds, b.eing 52.63.,½ chains, more or less, deep, and 
refers :to the adjoining lot on the west side as ''Commons." 
The front or northerly part of lot 37 jn the second concession 
of Alfred was patented to Catherine Hughes, June 25, 1846, 
as sixty acres and described by metes and bounds, and being 
3 I .60 chains, more or less, deep. Lot 36, in the second con:
cession of Alfred was patented to Rowland Hughes in two 
pieces, the north or centre vacant part, on October 15, 1830, 
as 100 acres, described as commencing on the limit between 
lots 35 and 36, at the distance of 26.31 ¾ chains from the north
east angle of said lot 36, thence south 16 deg., east 52.63,½ 
chains, etc., the south part, on Aug. 27, 1844, as fifty acres, more 
or less, and described as commencing in the limit between lots 35 
and 36, distant 78.95¼ chains, on a course south 16 deg. east, 
from the north-east angle of said lot 36, thence south 16 deg., 
east, 26.31 ¾ chains, more or less, to the allowance for road in 
rear of said concession, etc. 

It will be seen from the distances given in these patents that 
the Crown Lands Department believed the concession was 
105.27 chains deep, but I only found 87.73 chains from For
tune's second line produced westward to the western boundary 
and the third concession line. In a former st1rvey , I found on 
the line between lots 20 and 21, the concession to be 91.70 
chains w'ide. 

Humphrey Hughes and Catherine Hughes supposed that lot 
37 lay adjoining the western boundary of the township and 
located themselves accor'dingly, and made their clearings and 
built their houses_ and other buildings close to the western 
boundary line, and they and thei,. descendants are in posses
sion :there still. Rowland Hughes, in locating the western 
boundarv of his land measured eastwards along the line 
between· the second and third ,concessions from :the western 
boundary line of township, the distance given in the yatent, of 
lot 37 as its width. and he or his descendants are m posses-
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sion of a strip of the commons, or ,38 or B., as shown by the 
lines which were run afterwards, and as shown on the accom
panying plan. 

The whole commons, or 38 or B., contains about 277 acres, 
and at the time I was there none of the occupants had any 
title to their holdings. . 

I made my •survey, sent my plan and field notes to the 
solicitor through whom I was engaged to make the survey, 
who forwarded them to the Crown Lands Department, and I 
have since been informed that the patent has been issued. 
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[This Association is not responsible as a body for tke opinions expressed in its Papers. 
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MEASURING THE DISCHARGE OF RIVERS 
AND STREAMS AND CALCULATING 

HORSE POWER. 
Bv VAUGHAN M. ROBERTS. 

The development of the natural resources of Ontario has. 
proved to surveyors the necessity of having, in addition to the 
requirements cailed for by the "Survey Act," a fair knowledge 
of more than one branch of civil engineering. 

The increasing ,value of water-powers must, i'f it has not 
already done so, compel the Government to issue instructions, 
to all surveyors ,making government surveys, to measure and 
report upon all water-powers which may be met with in the: 
course of their surveys. 

During the past few months the writer has been so fre
quently ·asked the ,question: · "How do you measure the dis
charge of a river and calculate horse-power?" that an endeavor 
to answer it in the form of a paper may 'bring about ·a discus-
sion which will be beneficial to all. 

In finding the discharge of a stream ·it is necessary to know 
the area of its we~ted perimeter in 1square feet and its velocity 
i~ feet per minute. 

In calculating horsepower it is necessary to know the dis
charge of stream, and the. height of fall over which it is tli&
charged. 

To obtain the velocity oL a stream;or river: 
r. Select a stretch or reach where the channel is uniform. 
2. Lay off a base line along the bank of the river,\ not less 

than one hundred feet in length, setting pickets 11 at each end 
of it; on the opposite- bank of -the river and at right ~,angles to 
the base line ·set two more pickets, one -opposite each end of 
the base line. 

3. Take soundings across the, river at each encl of the base 
line and one or more in between, according as the length of 

14 
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the base line and the irregularities of the bed iof the river may 
require, from the cross sections obtained by _plotting the sound
ings, the average area of the wetted perimeter may readily be 
calculated. vVhen taking soundings, 'it is always advisable to 
fix the level of the water by connecting it with some perman
ent bench mark. 

4. Make a series of floats of different lengths; /to the end 
of eaclJ ·fasten a small twig about the thickness of a lead pencil 
and eighteen inches long, to which attach a piece of paper or 
flannel; on the other end .fasten sufficient weight to submerge 
the whole float, leaving above water the small twig with paper 
or flannel flag. ,Place the.· floats in the river at different dis
ta_nces from the banks, and · above the • upper line of pick'ets; 
note the .time they pass the line of pickets at each end of the 
base line. If there is any great difference in the time taken 
going over the course, a second and even third trial should 
be made and the results thus obtained averaged and reduced 
to feet per minute. 

In measuring velocity, dead water is often found adjacent 
to each bank of the river and an allowance should be made 
for this in the area of the wetted perimeter. 

The area of the wetted perimeter is the sectional area of the 
volume of water moving down stream and the velocity is the 
number of feet this sectional 1area travels in one minute, the pro
duct of the velocity and wetted perimeter is therefore :the dis
charge. 

After a number of experiments, James \ Vatt found that the 
average value of a horse-power was 33,000 foot-pounds per 
minute, and it is now the recognized unit of horse-power. One 
horse-power is a force which will raise 33,000 pounds vertically 
one foot in one minute . . 

To calculate the horse-power of a river at a fall, it is neces
sary to know the height of i fall, i.e., the difference. in level 
between the slack water above the £al] and the '\ slack ,water 
below the fall, and the weight of the volume of water flowing 
over the fall. 
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A cubic foot of water weighs 62-4 pounds. 

horse-power is therefore: 

203 

The formula for 

One Horse Power = 

Discharge in cubic feet per second x 62.4 lbs. x 60 x head in feet 

But 62.4 X 60 

33000 ... 

33000 

.J 1 34 one Horse Power 

Discharge in cq.bic feet per second x head in feet x .1134 

As an example, we will take the Sturgeon River, in the Dis

trict !of Nipissing, which I have measured on .several occasions. 

ffhe lf::ngth of base line was '300 : feet, the sectional area 

obtained by soundings, allowance being made for dead water, 

was 5,900 square feet, the ,velocity of stream taken by sub

merged floats, three trials being made (the length -of the floats· 

being about two-fifths the depth ,of water), was .375 !feet per 

second. 
The discharge of 1the river was therefore ·5,900 sq. fL X .375 

ft. per sec. = 2,212.5 cu. ft. ,per sec., the head was 40 feet. 

Horse-power= 2,212.5 X 40 X .n34= 10,035.9. 

DISCUSSION. 

Mr. Ross-Mr. Robert's paper is before you for discussion. 

It is quite a clear, simple and reasonable paper, and we might 

have a short discussion on it. 
Mr. Speight-This is certainly a good, practical paper. These 

matters are coming very much to the front during the past 

year, as the Local Governments are placing considerable weight 

upon water powers in Ontario, and I think it is a very good 

thing they are, and the ordinary surveyor will have no difficulty 

in working out the problem. I hope that it will be helpful to 

all of us. 
Mr. Van Nostrand-I claim a little of the credit of instigating 

this paper, because I had occasion to look into a matter of that 

kind for a small calculation of water power, and I did not know 

exactly how to go about it in the best practica_l way ; and, 

knowing that Mr. Roberts had recently had experience of this 

kind, I asked him to explain it, and he explained it so lucidly 

that I though_t it would be a good thing to have it put in a paper. 
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There, are very many practical hints in it; and I understand from 
Mr. Roberts that the results have stood the tests of calculation 
by some very propiinent engineers, and his method was upheld, 
although differing in results from the other people, they after-. 
wards came to his way of thinking. 

Mr. Niven-It is a very practical and useful paper. It ·is one, 
too, which should be useµ on surveys, for surveyors run across 
water power, ,:and it would be: a very good thing to know what 
the volume is, and all about it. • It does not appear to be a very 
difficult process; any person could easily pick it up and use it. 
I move that it be received and printed in . the Proceedings. 

Mr. Speight-I second that motion. 
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C.E.,M.S. (Mich. Univ.) D.L.S., Mem. Can. Soc. C.E., Engineer Tp. of York. 

Gibson, \i\Tilbert Silas, Willowdale ........... 2tst Feb., 1898 

·Gillon, Douglas John, Fort Frances .......... 9th Nov., 1895 
Grad. R.I.E. Coll. 

·Graydon, Aquila Ormsby, London ...... : .... 8th July, 1880 
City Engineer. 
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Griffin, Albert Dyke, Woodstock, 
P.O. Box 612 ........................ 11th Nov., 1890 

Hanning, Clement George, Preston, I 
Lock Box 130 ......................•. 19th July, 1858 

D.L.S., C.E, (Trln. Coll., Dublln). 

Hart, Milner, Toronto, 103 Bay st. .....•.... nth July, 1863 
D.L.S. 

Harvey, Thomas Alexander, Steelton, Penn ... 13th Nov., 1893 
C.E. (R.P.I., Troy, N.Y.) 

Heaman, John Andrew, London, 
Albi_on Building ...................... 16th Nov., 1896 

Henry, Frederick, London, Albion Building .. 7th April, 1887 

*Hermon, Royal Wilkinson, Rednersville .... 13th July, 1857 
D.L.S. 

Hobson, Joseph, Montreal, G; T. Rv. Office ...... :3rd Oct., 1855 
D.L.S., Chief Eng. Grand ';l'runk Rallway System. 

Hopkins, Marshall Willard, Rat Portage .... 13th Nov., 1893 
B . .A.Sc. (McGlll), Assoc. Mero. Can. Soc. C.E., Chlet Engineer l.R.R.C. ' 

Hutcheon, James, Guelph .............. ; ... 10th Nov., 1891 
~ Grad. S.P.S., City Engineer • 

.Irwin, James Moore, Rat Portage.· ........... 13th Jan., 1863 
D.L.S. 

James, Darrell Denman, Toronto, 
_.77 Victoria St.. ........................................ 3rd Nov., 1891 

B.A., B.A.Sc. (Toronto Univ ) rp'=" 

Jones, Charles Albert, Petrolea ............. 8th April, 1881 
D.L.S. 

Jones, John Henry, Sarnia, Box 194 ............... roth Oct., 1886 
D.L.S. 

Jones, Tho:nas Henry, Brantford ........... 10th Oct., 1878 
B.A.Sc. (McGlll). D.L.S,,Clty Engineer. 

*Keefer, Thomas Coltrin, Ottawa .......... 14th Aug., 1840 
D.L.S., C.E. 

Kennedy, James Henry, St. Thoma~ ................ 7th April, 1887 
C.E. (Toronto Univ.), J.rem. Can. Soc. C.E., Engineer or V.V. & . E. Ry. 

Kippax, Hargreaves, Huron, South Dakota ... 7th July, 1877 
C.E. (Toronto Univ ), Assistant to Surveyor-General. 

Kirkpatrick, George Brownly, Toronto, 
Dept. of Crown Lands ................ 13th April, 1863 

D.L.S., Director or Surveys. 

Laird, James Stewart, Essex ................ 6th April, 1867 
D.L.S. 
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Laird, Robert, Rat Portage ................ r 1th Nov., 1887 
Grad. S.P.S. 

Lewis, John Bower, Ottawa, Brunswick 
House ................................ 4th Oct., 1883 

D.L.S., P.L.S. (Quebec), C.E. 

Lougheed, Aaron, Port Arthur, ............ 12th Nov., 1888 
D.L.S. 

*Low, Nathaniel Edward, Wiarton .......... 11th July, 1856 
D.L.S. 

Lumsden, Hugh David, Toronto, 
63 Homewood ave ...................... 4th Jan., 1866 

C.E., D.L.S., M.I.C.E., Mem. Can. Soc. C.E. 

Macdougall, Allan Hay, Port Arthur ....... I 1th April,1859 
D.L.S., Town Engineer. 

MacKay, James John, Woodstock .................. 25th Feb., 1899 

MacKenzie, William, Sarnia ............... r 1th April, 1896 
Grad. R.M.C. (K'ingston). 

MacKenzie, William Lyon, Cranbrook, B.C ••.... Jth Apri1, 1887 
C.E. 

MacPherson, Duncan, Montreal, P.Q ................ 9th Jan., I884 
Grad. R.M.C., M.I.C.E., Mem. Can. Soc. C.E., Div. Eng. Eastern Dlv. C.P. Ry. 

McAree, John, Rat Portage ................ 6th April, 1867 
Dominion Topographical Surveyor, B.A.Sc., (Toronto Univ.) 

McCubbin, George Albert, St. Thomas, 
City Engineer's Office .... : ....... -................. gth Nov., I895, 

Assist. City Engineer. 

McDonell, Augustine, Chatham, 

4 & 5 Ebert's Block ................... IIth July, 1863 
D.L.S. 

McDowall, Robert, Owen Sound ........... I 1th Nov., 1890 
Grad. S.P.S., Town Engineer 

McEvoy, Henry Robinson, St. Marys ....... 10th July, 1875-
D.t.s. 

McFadden, Moses, N eepawa, 'Man ......... 13th April, 1858-
, D.L.S., P.L.S. (Man.) 

McFarlen, George Walter, Toronto, 

Court House .......................•.. 1 Ith Nov.,1889 
Grad. S.P.S. 
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McGeorge, William Graham, Chatham, 
Box 225 ............................... 8th Jan., 1866-· 

D.L.S. 

McGrandle, Hugh, Huntsville ............... 5th Jan., 1883. 
D.L.S. 

McKay, Owen, Windsor, P.O. Box 167 ..... 7th Jan., 1887 
Grad. S.P.S., Chief Eng. D. & L. E. Ry. 

McKenna, John Joseph, Dublin .............. 9th July, 1860 
D.L.S. 

McLatchie, John, Nelson, B.C., P.O. Box 128 .... gth Jan., 1864. 
D.L.S., P.L.S. (Que., Man. and B.C.). 

McLean, James Keachie, Elora ............. 8th April, 1876 
D.L.S. 

McLean, William Arthur, Toronto, 
Parliament Buildings ................. 21st Feb., 1898-

secretary of Roads. 

McLennan, ·Murdoch John, Williamstown ... 13th Nov., 189J 
B.A.Sc. (McGlll), D.L.S. 

McLennan, Roderick, Toronto, 
115 Avenue Rd ....................... 20th June, 1846-

D.L.s. 

McNab, John Duncan, Owen Sound ......... 9th Oct., 1879, 
McNaughton, Finlay Donald, Cornwall ............ 25th Feb., 1899• 

McPherson, Archibald John, Brockville .......... rntb April1 1897 
B.A.Sc. (Tor.onto Univ.) 

McPherson, Charles Wilfrid, Barrie ............... 21st Feb., 1899, 

McPhillips, George, Windsor ...................... · ..... 9th July, 1885. 
D.L.S., P.L.S. (Man.) 

Manigault, William Mazyck, Strathroy, 
P.O. Box 300 ......................... 8th July, 187& 

D.L.S. 

Marshall, James, Holyrood ................. 6th Oct., 1866-
n.L.s. 

Meadows, William Walter, St. Thomas ...... 21st Feb., 1898, 
Grad. S.P.S. 

Miles, Charles Falconer, Rat Portage, 
Hilliard House ........................ 13th Jan., 1862 

D.L.S. · 

'MiUer, Frederick Fraser, N;panee ........... 8th Jan., 1885 

Moore, John MacKenzie, London, 
Albion Building ........................ 9th Oct., 1879> 

Moore, John Harrison, Smith's Falls ....... IIth Nov., 1889 
Grad. S.P.S. 
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Morris, Alfred Edmund, Perth ............. 10th April, 1879 

Morris, James Lewis, Pembroke ............ 7th July, 1886 
D.L.S., C.E. (Toronto Univ 

Mountain, George Alphonse, Ottawa ......... 9th Jan., 1884 
Mem. Can. Soc. C.E., D.L.S .. P.L.S. (Que.) Chief Eng. Can. Atlantic and, 

O.A. & B. Ry. 

Murdoch, William, Toronto, 37 Bloor St. E ...... roth Jan., r86o 
D.L.S., C.E. 

Murphy, Char.les Joseph, Toronto, 157 Bay st. .6th Oct., 1886 

New~nan, John James, Windsor ............. 21st Feb., 1898 

Newman, William, vVindsor, 
57 Sandwich st. w .................... 12th Nov., 1892 

Grad. S.P.S. 

Niven, Alexander, Haliburton ............... 8th July, 1859 
D.L.S. 

Ogilvie, William, Dawson City, Yukon Dist.. 12th July, 1869 
D.L.S. Commissioner for Yukon District. 

O'Hara, Walter Francis, Chatham ......... 14th April, 1892 
D.L.S. 

Paterson, James Allison, Sauzon, P.Q ............. 5th April, 1878 
C.E., Mem. Can. Soc. C.E. 

lJatten, Thaddeus James, Little Current. ...... 5th Jan., 1883 

Peterson, Peter Alexander, Montreal, P.Q ... 16th July, 1863 
D.L.S., C.E., Mem. Can. Soc. C.E., Chief Engineer Can. Pa.c. Ry. 

Pinhey, Charles H~rbert, Ottawa, 
630 Wellington ave .................. 12th Nov., 1888 

D.L.S., Grad, S.P.S., Assoc. Mem. Ca.n. Soc. C.E. 

Proudfoot, Hume Rlake, Port Arthnr ............... 6th Jan., 1882 
D.L.S., C.E. (TorOil'lto Univ,.) 

Rainboth, Edward Joseph, Ottawa .......... nth Nov., 1887 
D.L.S. 

Rainboth, George Charles, Aylmer, P.Q ..... nth July, 1868 
D.L.S., P.L.S. (Que.) 

Reinhardt, Carl, Montreal, 340 Mountain St ..... 25th Feb., 1899 
B.A.Sc. (McGill.} 

Reynold's, Samuel Henry, Rat Portage ............. 17th July, 1880 

Roberts, Vaughan Maurice, St. Catharines ... 5th April, 1887 

Robertson, James, Glencoe ................ 11th July, 1885 
Grad. S.P.S. 

Robinson, Franklin Joseph, Barrie .......... 21st Feb., 1898 
Grad. S.P.S. 

Roger, John. Mitchell ..................... 10th Nov., 1888 
Grad. S.P.S. 
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*Rombough, Wm. R., Toronto, 61 Walton St...14th Nov., 1848 
D.L.S. 

Rorke, Louis Valentine, Sudbury .......... 14th April, 1890 
D.L.S. 

Ross, George, Welland ..................... 10th July, 1879 
B.A.Sc. (McGUl), D.L.S. 

*Rubidge, Tom S., Cornwall ............... 9th Feb., 1849 
D.L.S., Asst. Eng. Dept. Rys. and Canals. 

Russell, Alexander Lord, Port Arthur ...... 16th April, 1873 
D.L.S., P.L.S. (Que.). 

Sankey, Villiers, Toronto, City Hall ......... nth Jan., 1878 
D.L.S.1 City Surveyor. 

Saunders, Bryce Johnston, Fort William ...... 7th Jan., 1885 
B.A.Sc. (McGill), D.L.S. 

Scane, Thomas, Ridgetown ................. 7th Jan., 1865 
· n~a · 

*Schofield, ·Milton C., Guelph .............. 28th Sept., 1843 
D.L.S. 

Schwitzer, John Edward, Rat Portage ....... 16th Nov., 1896 
B.A.Sc. _(McGUl.) 

Seager, Edmund, Rat Portage ............... 8th July, 1861 
D.L.S. 

Selby, Henry Walter, Dinorwic, 
Dist. of Rainy River ............................. 8th Jan., 1876 

D.L.S. 

Sewell, Henry DeQuincy, Rat Portage ...... 9th July, 1885 
D.L.S .. A.M.I.C.E. 

Shaw, John Henry, Pembroke ........................ 17th Feb., 1900 
\ Grad. S.P.S. 

Silvester, George Ernest, Sudbury .......... 12th Nov., 1892 
Grad. S.P.S 

Sing, Josiah Gershom, Meaford, P.O. Box 3 ....... gth Jan., 1879 
D.L.S. 

Smith, Angus, Stratford ..................... 14th Ap~il, 1896 
Grad. S.P.S., City Engineer. 

Smith, George, Woodville, P.O. Box i7 . ... 7th April, 1881 
Engineer tor Co. Victoria and four Townships. 

Smith, Henry, Toronto, Crown Lands Dept ... 8th Nov., 1861 
D.L.S., Mem. Can. Soc C.E. 

Speight, Thomas Bailey, Toronto, 
Yonge St. Arcade ...................... 6th Jan., 1882 

D.L.S. 

Squire, Richard Herbert, Brantford, 
103 Dalhousie St. ................................. 14th April, 1896 

B.A.Sc. (Toronto University). 

Steele, Edwar<l Charles, Port Arthur ......... gth April, 1889 
Assoc. :Mem. Can. Soc. ('.E. 
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:Stewart, Elihu, Ottawa, Dept. of the Int ......... 8th April, 1872 
D.L.S., Chief Inspector of Timber and Forestry. 

*Stewart, George Alexander, Calgary, Alta .... 8th J uJy, 1852 
D.L.S. 

·Stewart, John, Montreal. .................. nth Nov., 1887 
D.L.S. 

· Stewart, Walter Edgar, Aylmer ............ 12th April, 1892 

*Strange, Henry, Rockwood ............... 30th Nov., 1838 
D.L.S., C.E . 

· Stull, William Walter, Sudbury ..................... 17th Feb., 1900 
B.A.,Sc. (Toronto Univ.) 

·Taylor, William Verner, Gananoque ............... 7th Nov., 1896 
Grad. S.P.S. 

·,,Tiernan, Joseph Martin, Tilbury Centre ....... 7th Jan., 1886 

·Traynor, Isaac, Dundalk .................. 16th April, 1873 
D.L.S. 

·Turnbull, Thomas, Winnipeg, Man., 
C. P.R. Eng. Office .................... 6th July, 1878 

D.L.S., C.E. (Toronto Univ.) 

"Tyrrell, James Williams, Hamilton, 
42 James st. n ......................... 8th April, 1885 

C.E. (Toronto Univ.), D.L.S., Co. Eng. for Wentworth. 

*Unwin, Charles, Toronto, 126 Seaton st. ... 12th April, 1852 
. D.L.S. 

·u re, Frederick John, Woodstock ........... 7th April, 1887 
C.E. 

·van Buskirk., William Fraser, Rosland ......... 7th April, 1888 
Grad. R. M. Coll., (Kingston), City Engineer. 

-van Nostrand, Arthur J., Toronto, 
Yonge St. Arcade......... . ..................... 30th Oct., 1882 

D.L.S. 

Wadsworth, Vernon Bayley, Toronto, 
103 Bay st. ........................... 9th April, 1864 

D.L.S. 

Wagner, William, Ossowo, Man ........... 13th April, 1858 
D.L.S. 

'\Valker, Alfred Paverley, Toronto, Room 508, 
Union Station, C. P. Ry., Eng. Office ..... 6th Jan., 1882 

D.L.S., Mem. Can. Soc. C.E. 

Wallace, James Nevin, Hamilton, 
· 119 Hunter St., N ................................. 21st Feb., 1898 

B.A., B.E. (Trln. Coll. Dublin). 

-ward, Archeson Thomas, 
Wabigoon Dist. of Rainy River ......... 10th April, 1897 
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Warren, James, \Valkerton, P .0. Box 190 ..... 7th Oct., 1864 
D.L.S .. 

Watson, John McCormack, Orillia, 
P.O. Box 224 ..... : .................. 13th April, 1892 

*W eatherald, Thomas, Goderich, 
P.O. Box 273 ......................... 12th Jan., 1856 

D.L.S., C.E. 

,veekes, Melville Bell, Brantford .................... 17th Feb., 1900 
B.A.Sc. ( Toronto Univ.) · 

West, Robert Francis, Orangeville .......... 7th April, 1881 

Wheelock, Charles Richard, Orangeville ...... 7th Jan., 1885 
Treasurer County of Dufferln. 

\Vhitson, James Francis, Toronto, 
Crown Lands Dept ...................... 9th Jan., 1886 

' Wicksteed~ Henry King, Cobourg ............ 7th Jan., 1886 
D.L.S., C.E. 

·Wiggins, Thomas Henry, Cornwall ......... 10th Nov., 1891 
Grad. S.P.S., D.L.S., Town Engineer. 

Wikle, John Absalom, Sault Ste. 1'4arie ...... 9th April, 1889 

Wilkie, Edward Thomson, Carleton Place ... I 1th April, 1891 
D.L.S. 

Williams, David, Fort William \Vest ............ 9th April, 1864 
D.L.S. 

*\\.1inter, Henry, Thornyhurst. .............. uth July, 1853 
D.L.S., C.E. 

*Wood, Henry 0., Billings' Bridge ......... 10th Oct., 1855 
D.L.S . . 

""Yarnold William Edward, Port Perry, · 
P.O.' Box 44 .......................... 7th April, 1854 

D.L.S. 
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REGISTERED AND WITHDRAWN. 

The names of those who have become " Associates " under By-law No. 39 are 
marked•. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Anderson, John Drummond, Trail, B.C ............ 13th April, 1892 

Apsey, 'John Fletcher, 
Cumberland, Md .................. 6th Jan., 1886 

Grad. S.P.S- . 

Aylsworth, Charles Fraser, Sr., Madoc ............ 2nd April, 1861 
1 D.L.S. 

Blake, Frank Lever, Toronto, 
Meteorological Office ................. 13th April, 1875 

D.L.S. 

Bell, Andrew, Almonte ................................. 6th Oct., 1866 
D.L.S. 

Booth, Charles Edward Stewart, 
Westmount, P. Q ................................... 6th April, 1882 

Bowman, Arthur Meyer, 'Mahan, 
Beaver Co., Pa ....................... I 1th Nov., 1887 

Grad. S.P.S., Staff of U.S. Engineers. 

Bowman, Franklin Meyer, Bellevue, 
Allegheny Co., Pa .................... nth April, 1892 

Grad. S.P.S., Engineer Structural Iron Works. 

Brady, James, Victoria, B.C., P.O. Box 815 .. 15th July, 1862 
. M.E. 

Burnet, Hugh, Victoria, B.C. ............... 5th April, 1887 
P.L.S. (B.C.). 

Cambie, Henry John, Vancouver, B.C ....... 8th July, 1861 
P.L.S. (B.C.). 

Carbert, J. Alfred, St. Joseph, Mich ................ 7th April, 1876 
D.L.S. Staff of u. S. Engineers. 

Coleman, Richard Herbert, Toronto, Canada 
Co. Offices, Imperial Bank Chambers .... 6th Oct., 1877 

Drewry, William Stewart, Ottawa, 
Dept. of the Interior ............................... 5th April, 1883 

D.L.S. 

Edwards, George, Thurso, P.Q .............. 6th Jan., 1866 
D.L.S. 

*Ellis, Henry Disney, Kuching, Sarawak, 
Borneo ............................... 7th April, 1877 

D.L.S., Commr. of Pub. Works and Surveys. 
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Galbraith, John~ Toronto, 
· School of Prac. Science ............... 13th April, 1875 

M.A., D.L.S., Prof. Engineering S.P.S. 

Gibbons, James, Ottawa, Dept. of the Interior. .. 15th April, 1890 
Grad. S.P.S., Dominion Topographical Surveyor. 

Gibson, George, St. Catharines ............ 10th April, 1860 
D.L.S. 

*Gilmour, Robert, Toronto, c/o Western 
Loan Company ................ _. .......... , ........ nth April, 1856 

D.L.S., C.E 

Green, Thomas Daniel, Dawson City ................. 7th Jan. 1885 
D.L.S. 

*Harris, John \Valter, Winnipeg ........ : .... 6th Oct., 1866 
1?.L.S. (Man.), D.L.S., Assessment Com. 

Henderson, Eder Eli, Henderson P.O., 
Maine ............................... 7th April, 1887 

Grad. S.P.S. 

Hermon, Ernest Bolton, Vancouver, B.C ..... 7th Oct., 1885 
P.L.S. (B.C.), D.L.S. 

Innes, William Livingstone, Simcoe ............... 14th April, 1892 
C.E., (Toronto Univ.) 

James, Silas, Toronto, 77 Victoria St ............. 19th July, 1858 
D.L.S. 

Jephson, Richard J ermy, Calgary, Alta ...... 7th April, 1877 
P.L.S. (B.C.), D.L.S. 

Johnson, Sydney Munnings, Greenwood, B.C .. 9th Nov., 1895 

Johnston, Robert Thornton, 
New York, N .·Y ., 944 Amsterdam Ave ........ gth April, 1889 

Kains, Tom, Victoria, B.C. ................ I 1th July, 1873 
. D.L.:S. P.L.S. (B.C.). 

Kirk, John Albert, Rossland, B.C ..................... 6th July, 1877 
D.L.S., P.L.S. (B.l .) 

,:,Klotz, Otto Julius, Ottawa, 437 Albert st. ..... 6th Jan., 1876 
C.E. (Mich. Univ.), Dominion Topographical Surveyor. 

Lane, Andre,v, Sparrow's Point, Md ......... 4th April, 1895 
Grad. S.P.S., Draftsman Maryland Steel Co. 

Lendrum, Robert Watt, 
South Edmonton, Alta .................. 8th Jan., 1874 

D.L.S. 

Livingstone, Thomas Chisholm, 
Winnipeg, Man ........................ 10th Jan., 1859 

D.L.S. 
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MacLeod, Henry Augustus F., Ottawa, 
340 Cooper st. ........................ I 1th Oct., 1856 

C.E., D.L.S. 

McCulloch, Andrew, Lake Nelso11, B.C ............................. .. 
Grall. S.P.s·., Assoo. Mem. Can. Soo. C. E., Cit,y Engineer. 

l<McMullen, William Ernest,, St. John, N.B .. IIth Nov., 1892 
Asst. Eng. C. P. Ry. 

Magrath, Charles Alexander, Lethbridge, Alta .. 1st Nov., 1881 
B.A.Sc. (McGill), D.L.S., P.L.S. (B.C.). 

Moore, Thos. Alexander, London South .... 12th Nov., 1892 
Munro, John Vicar, New York, N.Y., 

359 \Vest 31st st. ..................... 9th April, 1895 

Pearce, William, Calgary, Alta ............. 12th Oct., 1872 
D.L.S., P.L.S. (B.C.). 

Ponton, Archibald William, Ottawa, 
Dept. of Interior ...................... 9th April, 1880 

D.L.S. 

Pope, Robert Tyndall,---- Ireland ..... 13th April, 1875 
C.E., D.L.S. 

Purvis, Frank, Mesa City, Anzona .................. 7th April, 1875 

Reid, John Les tock, Prince Albert, Sask ..... 8th April, 1870 
D.L.S. 

Reiffenstein, James Henry, Ottawa, 
Dept. of the 1Ule11ur. ............................. I 6th April, 1873 

D.L.S. 

Reilly, William Robinson, London, 
361 Simcoe st. ....................... 7th April, 1881 

D.L.S., P.L.S. (Man.) 

Ritchie, Nelson Thomas, Kipiegan, .Man ........... gth Nov., 1888 

Rogers, Richard Birdsall, Peterborough ...... 9th Jan., 1879 
B.A.Sc. (McGill), D.L.S. 

* Ross, Joseph Edmund, New Westminster, 
B.C ................................. 11th Nov., 1890 

P.L.S. (B.C.). 

Sanderson, Daniel Leavens, Coral, Mich ..... 4th Oct., 1882 

Shaw, Charles LEneas, Greenwood, B.C ........... 6th Oct., 1877 
. P.I,.S. (B.C.). 

Sherman, Ruyter Stinson, Vancouver, B.C .. 12th April, 1890 
P.L.S. (B.C.). .. 

Simpson, G_eorge Albe_rt, Winnipeg Man ...... 7th Oct., 1864 
C.E., D.L.S., M.P. 

Spry, William, Toronto .................... 19th July, 1858 
C.E., D.L.S. 

l<Stewart. Louis Beaufort, Toronto, 
School of Prac. Science ............... 6th April, 1882 

Dominion Topographical Surveyor, Leet. in Surveying. 
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Strathern, John, Vancouver, B.C. ........... 5th Oct., 1876 
P.L.S. (B.C.), D.L.S. 

Tracey, Thomas Henry, Vancouver. B.C. .... 8th April. 1870 
C.E., P.L.S. (B.C.), D.L.S 

Vicars, John Richard Odlum. Karnloops, B.C .. 5th Jan:, 1887 
D.L.S., P.L.S. (B.C.). 

Wallace, Charles H 11gh, 36 Dame St., Dublin, l re., 9th Nov. 1889 
C.E. (Trin. College, Dublin), Dom. Gov. Surveyor. 

Weekes, Abel Seneca, We taskiwin, Alta .... 12th April, 1890 
· \ D.L.S. 

Wheeler, Arthur Oliver, New Westminster1 
•B.C. .................................. 8th July, 1881 

. P.L.S. (B.C.), D.L.S. 

Willson, Alfr~d, Toronto, Can. Co. Offices, 
Imperial Bank Chambers ................ 6th Oct., 18'66 

D.L.S., Commissioner Canada Company. 

Wilkins, Frederick William, Ottawa, 
Dept. of the Interior .................... 6th Jan .. 1877 

Dominion Topograpjtical Surveyor. 

SUM1VIARY. 

Active members subject to dues .................... 205 

Active members exempted from dues . . . . . . . . . . . . . . . . 18 
Withdrawn from practice (including Associates) . . . . . . 63 
Dead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3° 

Total number enrolled since incorporation ......... 3 r6 



NAME, 

Bolger, Francis.. . . . . . ......... . 
Bowman, L~ander Meyer ........ . 
Brown, David Rose ............. . 
~urke, William Robert. ......... . 
Caddy, Edward C .............. . 
Coad, Richard .................. . 
Creswicke, Henry .............. . 
Cromwell, Joseph M. 0 ......... . 
Deane, Michael.. .. : ............ . 
DeGurse, Joseph. . . . . . . . . . ... . 
Foster, Frederick Lucas...... . . 
Fowlie, Albert. ...... -........... . 
Gibbs, Thomas Fraser .......... . 
Gilliland, Thomas Brown ........ . 
Haskins, William ............... . 
Hewson, Thomas Ringwood ..... . 
Howitt, Alfred ................. . 
Kirk, Joseph Green ............. . 
Lynch-Staunton, Francis H ..... . 
MacMillan, James Alexander .... . 
MacNab, John Chisholm ........ . 
Mccallum, James ................ 
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Malcolm, Sherman Morgan ...... . 
Ogilvie, John Henry ........... . 
Pedder, James Robert. .......... . 
Reid, James Hales ............... . 
Robinson, William .............. . 
Thomson, Augustus Clifford ..... . 
Walsh, Thomas William, ....... . 
Wheelock, Charles John ........ . 

Dtctastd mtmbtrs. 
LATE RESIDENCE. 

DATE OF P.L.S. 

CERTIFICATE. 

Lindsay . . . . . . . . . . . . . . 10th October, 1863 .... . 
Toronto. . . . . . . . . . . . . · 14th April, 1892 ..... . 
Cornwall............. 10th October, 1850 ... . 
Ingersoll. ............. i 5th April, 1878.. . ... . 
Cobourg ........ , .... : 18th December, 1846 ... 
Glencoe ............... I 8th October, 1879 .... . 
Barrie ................. j 8thJuly, 1864 ....... . 
Perth ................ · : st October, 1846 .... . 
Windsor ............. 26th May, 1848 ...... . 
Windsor... . . . . . . . . . . . , th April, 188.}, ...... . 
Toronto.............. 9th April, 1863 ....... . 

I 
DATE OF O.L S. 

REGISTRATION. 
DIED. 

1892 ................. I 3rd November, 1895 
1892....... . . . . .... · I 20th September, 1895. 
1892 . . . . . . . . . . . . . . .. . 14th May, 1900. 
1892 . . . . .. . . . .. . . .. . . 10th June, 1897. 
1892................. 26th Septembt:r, 1897. 
1892......... . . . . . . . 17th May, 1897. 
1892............. .. . . 22nd January, 1898. 
1892........... . . . . . 19thOctober, 1897. 
19th December, 1892.. 3rd April, 1897. 

Orillia ................ , 13th January, 1863 ... · 1 

Adolphustown ........ 31st May, 1841 ...... . 

1892 . . . . . . . . . . . . . . . . . 22nd March, 1898. 
1892................. 27th July, 1899. 
1892................. --April, 1898. 
1892 ........ ,. . . . . . . . . 17th April, 1893. 

Eugenia..... .. . . . . . . II th July, 1868 ....... . 
Hamilton ............ i 5th July, 1855 ...... . 
Hamilton ........... 
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1 6th July, 1877 ....... . 
Gourock.............. r2th January, 1856 ... . 
Stratford. . . . . . . . . . . . . r 6th February, 1843 .. 
Hamilton ........... ·I 11th October, 1856 ... . 
Calgary .............. ' 6th January, 1877 .... . 
Hamilton . . . . . . . . . . . . 8th January, 1880 .... . 
Fort Frances......... 30th March, 1849 .... . 
Blenheim............. 11th October, 1858 ... . 
Rat Portage.......... 8th April, 1876 ....... . 
Doon................ 10th November, 1891 .. 
Bowmanvill·',.. . . . . . . 6th October, 1866 .... . 
London .............. --May, 1846 ....... . 
Chicago .............. 14thJanuary,1861 ... . 
Simcoe ............. 25th April, 1842 ..... . 
Orangeville........... -- ---, 1856 ..... . 

25th January, 1896. .. . . 14th December, 1898. 
1892 ............. · .... 
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5th July 1896. 
1892................. 21st October, 1898. 
1892.,............... 6th May, 1896. 
1892................. 22nd January, 1900. 
1892 ........ ,........ 11th lune, 1899. 
24th December, 1894.. -- ---, 1898. 
1892...... . . . . . . . . 16th October, 1897. 
1892................. --July, 1900. 
1892................. 13th January, 1899. 
24th April, 1894...... 21st September, 1898. 
23rd December, 1892.. 17th January,1897. 
1892 . . . . . . . . . . . . . . . 22nc'l December, 1899. 
1892 . . . . . . . . . . . . . . . . . 1 Ith October, 1894. 
1892 ............... -- December, 1896. 
1892 .......... -. . . . . . 14th March, 1895. 
1892 ........ ,........ 4th July, 1897. 
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OBITUARY. 

JOSEPH GREEN KIRK. 

Joseph Green Kirk was one of the oldest and best known of 
the early settlers in the county of Perth, Ontario. His illness, 
which extended over several years, did not confine him to the 
house until the beginning of this year. He was born in London
derry, Ireland, on September 12, 1809. He was educated by a 
private tutor, his studies having special reference to his chosen 
calling, that of a civil engineer. In 1829 he left Ireland for Can
ada, settling in Bytown, now the City of Ottawa, where he prac
tised under Mr. John Robertson, a civil engineer of that place. 
In 1843, having received a commission to practise as a land sur
veyor, he moved to Goderich, and shortly afterwards to Strat
ford. In 1845 he was appointed engineer for the Huron district, 
comprising the Counties of Perth, Huron and Bruce of to-clay. 
\i\Then the district was separated into eounties his duties were 
confined to the County of Perth. He resigned this office in 1872, 
and devoted himself mainly to a private practice. In 1878 he was 
employed by the Town of Guelph, in 1884 by the Town of Min
neclosa, Man., and for many years in Stratford and adjacent 
municipalities in his professional capacity, having charge of local 
improvements in those places. In 1837 he volunteered as a pri
vate in the militia. In 1847 he received a commission as a Lieut
enant in the 4th Battalion of the Huron militia, and was con
nected with the 1st Perth Battalion holding the rank of Captain . 
. -\ commission as Justice of the Peace was given him in 1858. 
In the early days of Stratford he sat in the Council. He was 
a member of St. Andrew's Presbyterian Church, and filled the 
position of elder for many years. He died at his home in Strat
ford on 22nd January 1900. In private life quiet and unselfish 
he was endeare<l to all who knew him. 

He leaves a widow and one son, Mr. J. "\. Kirk, of Rosslancl. 
B. C. Two sisters also survive him, living near Ottawa. 





Rev. Stat. 
c. 18o, s. 28 
amended. 
Shortened 
term of ap
prenticeship. 

Rev. Stat. 
c. 181, s. 39 
amended. 

Allowance for 
road when 
closed to 
belong to 
adjoining 
owner. 
Rev. Stat. 
cc. 136, 138. 

How owners 
of abutting 
lands to take. 

ADDITIONS TO MANUAL. 

I. Section 28 of The Onfario Land Survey01 s' Act is 
amended by inserting after the word "engineeriµg," at the end 
of the fifth line thereof the words, "or the School of Mining, 
Kingston, in civil engineering or in mining engineering." 6J 
V. c. 22, s. 1. 

See page 11, S~c. 28 Manual. 

22. Section ·39 of The Surveys Act is amended by adding 
the following subsections thereto:-

(4) Where under subsection I of this section any allowaQce 
for a road or street laid down upon a plan is a public highway 
but the municipal corporation has not assumed the same fur 
public use, then in case the said allowance or any part therec.,f 
is closed by an alteration of the plan under section I IO of The 
Registry Act, or section III of The Land Titles Act, or other 
provision in that behalf,; the allowance so closed shali belong 
to the owners of the lands abutting thereon. 

(5) Where several parcels of land having different owners 
abut on the allowance so closed, the owner of each parcel shall 
be entitled to the portion of the allowance so closed on which 
his land abuts, and shall be so entitled to the middle line of the 
said allowance, and where there are ~ever,d owners of an abut
ting pa.reel each shall be entitled to the like estate or interest in 
the said portion of the allowance as he has in the parcel of land 
abutting thereon. 

When allow- (6) Where any portion of the allowance so closed is a butted 
ance abuts on . b · 
onesideona \on one side by another road or street, or ya stream, nver or 
stream etc h · h 1 bl· h · h f · ' · other body of water over w 1c t 1e pu 1c ave ng ts o navi-

gation or of floating logs the whole width of such portion shall 
belong to the owners whose lands abut thereon opposite the said 
street, stream, river or water. 

Division line. (7) The division line between two adjoining parcels produced 
to the middle line of the closed allow:ance or across such allow
ance in cases coming within subsection 6 shall be the division 
line between the portions of the closed allowance to which the 
owners of the said parcels shall be respectively entitled. 

When incum- (8) A person who has an incumbrance on a parcel of land 
brancers to be d 
deemed abutting on the allowance closed shall be deeme an owner of 
owners. · f h f d" such parcel within the meaning o t e our next prece mg 

subsections. 63 V .. c. 17, s. 22. 
~ 

See page 33, Sec. 39 Manual. 
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G:l]a!!les fottev 
31 King Street East, Toronto. 

MANUFACTURER OF • • • . . 

Surveying and 

Engineering 
Instruments 

Transits, Level.s, 

Theodolites, Band Chains, 

Steel Tapes, Metallic Tapes, 

Drawing Instruments, 

Scales, T Squares, Etc. 

The most complete stock and the lowest prices in the Dominion. Send for Catalogue. 
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JAMES FOSTER 
... OPTICIAN ... 

MANUFACTURER OF---• 

Transits, Levels, 

Surveyors' Compasses, 
• 

Micrometer Telescopes, 
METEOROLOGICAL & ELECTRICAL INSTRUMENTS. 

Stanley's Drawing Instruments and Scales kept in stock. 
Also Drawing Instruments of German manufacture. 

REPAIRS to any of the above 
Promptly Attended to. 

OPERA AND FIELD GLASSES. 

71 King Street West, ... Toronto, Ont. 
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/"'\ETAL TRADE:S JOURNAL 
8< ELECTRICAL SCIENCE: RF.:VIEW 

Is~ued monthly in tht: interests 01 tile Civil, Mechanical, Electrical Locomotive, 
Stationary, Marine, Mining, and Sanitary Engineer; the Machinist and Founder; 
the Manufacturer and Contractor . 

Subscription : Curnda and U. S., $1 per year; Great Britain 
and foreign : 6s. per year. 

THE CANADIAN ENGINEER was first issued in May, 1893, 
as a 28-page paper. Each issue now contains 52 to 56 pages. The 
increase in its circulation is still more remarkable, as is shown by 
the ·detailed statement confirmed by the affidavit of our printing 
contractors. The Canadian Engineer stands to-day unrivalled among 
Canadian trade papers for the wide distribution and character nf its 
circulation. The following is the' record of circulation, taking the 
month of August each year. 

The Recorj : Au·?ust, 1895, 2,200; August, 1896, 3,450; August, 1897, 
4,400 ; August, 1898, 4,400; August 1899, 5,004. 

Our bo Jks and mail sheets are always open for the inspection of advertisers.
Address : 

BIGGAR, SAMU EL & CO. 
Fraser Bldg, MONTREAL, or 62 Church Street. TORONTO. 

EVENS & HOWARD FIRE BRIGK CO., 
MANUFACTURERS OF 

SEWER AND CULVERT PIPE 
In Existence over Forty Years. 

~~~~~~~~~~~~~00~~~~~~ .. 

Jl ~ j . If you desire to purchase the best I 
j grade of Sewer Pipe at the cheap= I 
~ est prices, write us before placing 1 
I your orders. I 
~~~~~~!)!)~~~~~~~~009J 

EVENS & HOWARD FIRE BRICK CO., 
ST. LOUIS, U.S. A. 
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DOMil\1101\1 BRIDGE' co. 
LIMITED. 

MONTREAL, P. Q. 
MANUFACTURERS OF 

Iron and Steel Bridges for Railways and Highways 
IRON PIERS, IRON TRESTLES, TURNTABLES, BRIDGE RODS, 
RIGHT AND LEFT HXND SLEEVE ::--:L'TS, WATER TOWERS, 
TANKS, AND ALL KINDS OF STRUCTURAL IRON WORKS. 

IRON AND STEEL WORK FOR BUILDINGS. 

Iron Roofs, Girders, Columns 
ROLLED STEEL JOISTS FUR LONG SPANS AND 

FIRE PROOF CONSTRUCTION. 

IN STOCK-Steel Beams, Channels, Angles, Tees, Plates, Etc. Tables -giving 
Sizes and Strength of Beams on application.' 

GEO. E. EV ANS, Agent, 
38 Canada Life Building, TORONTO, ONT. 
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The Art"- Telephone '.21::24. 

Cable Address-" Art,. Toronto." 

Metropole 
149 YONGE ST. 

Importers of 

Artists' 
Architects' 
DraftsIT}ens' 
Engineers' 
and 

Surveyors' 

Toronto. 

Materials 

Instru
ments. 

We carry everything required by t1he above professions and make it a point· 
to have Blue Print, Vandyke Solar Print and Black Print Papers, always fresh and 
specially packed to keep in best condition. Also Tracing Linen and Papers, Math
ematical Instruments, Scales, Squares, etc. 

Because our business is the largest of its kind in the Dominion we are able to 
supply everything at closest prices and in greatest variety. 

In filling Me,il Orders our watchwords are" accuracy" and" despatch." 

Write for our Catalogue. 

C. R. Beswetherick, 
nanager 
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Map Mounting .. 
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WE MOUNT 2+ 

Maps, Charts. 

Profile Paper, 

i 
Tracings for Registration, 

Continuous [)rawing Paper, 

Water Color Drawings, Etc. 

IN ANY DESIRED STYLE 

The only Experienced Workmen 

in the Dominion. 

C. TARLING & CO., 
12 Lombard St., Toronto. 
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ENGINEERING NEWS 
ESTABLISHED 1874 

PUBLISHED EVERY THURSDAY 

Se11d for .. 

Sample Copy 

Price List of Engineering 
Books 

" Want '' Advertis1:1g Rate:; 

'' Proposal'' Acvertising 
Rates 

.Hll or any of wriich 1dll be se11t 
free Ofl request 

The Engineering News Publishing· Co. 
220 Broadway, New York 

Chicago Cleveland Boston London 
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Jchool · of' !Ji'ractical c)cience 
TORONTO, CANADA. 

Cbt Dtpartments of Tnstruction are: 
I. Civil Engineering (includiqg Sanitary 

Engineering.) 

2. Mining Engineering. 

3. Mechanical and Electrical Engineering .. 

4 Architecture. 

5. Analytical and Applied Chemistry . ..... 
The regular course of the diploma of the school, in each of the above depart'

m~nts, is three years in duration. 

A Post-Graduate Course has been established, consisting almost entirely of 
laboratory work, which leads to the degree of B. A. Sc. in Toronto University. 

The following professional degrees are granted by the University to gra1uates 
of tht: School. C. E. (Civil Engineer); M. E. (Mining Engineer); M. E (l\'1t·chani
c;1l Engineer) and E. E. (Electrical Engineer). 

The period of apprPnticeship to an O.L. Surveyor in the case of a graduate in 
Civil or Mining Engineering is twelve months. 

Tne Session extends fro'll October rst to May rst. 

The Engineering Laboratory contains all the necessary arparatus for the 
experimental investigation of the Strength and Elasticity of Materials, the 
measurement of the Power and Efficiency of Machines, the applications of Steam 
and. Water Power, and of Elasticity. It is supplied with the necessary ·resting: 
Machines, Engines, Dynamos, Measuring Instruments and Standards. 

The Surveying department is equipped with all the necessary surveying and· 
· astronomical instruments and standards of length. 

The Mill Room is equipped with an Ore Crusher, Stamp Mill and Frue Vanner· 
for the treatment of gold ores, and also a chlorination and cyanide plant,. and a.. 
roasting furnace for the treatment of base ores. 

For further information apply to the Secretary. 

L. 8. STEWART, D.T.S. 
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MANUFACTURERS CF 

MEASURING TAPES 
POR ALL PURPOSES 

343 to 345 Classon Avenue, BROOKLYN, N.Y. 
STEEL TAPES of all kinds for engineering purposes a specialty. Also llght Steel Stan

dard Measures, one-eighth inch wide, gra,1uate1l each five or ten feet, with reel for rough work. 
Will not l>reak. Warranted U.S. Standard Measure. We desire to call your attention to onrnew 
han,Ue and improvt'd method of winding Stet'll Tapes which is universally approved. Send for 
Catalogue. 

Jfenderson & Company 
.. Printers .. 

Neatness, 

Promptitude, 

Best Facilities, 

Reasonable Prices. 

,~~ff.@C!~ffff~~~ 

I Printing 9· 
j Designing 
~ Linotyping 

I ~ €ngn"ing '~~~~~OOff-
8 AND 1 0 LOMBARD STREET, TORONTO. 
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Expanded Metal 
by acting as a terision member in Concrete increases its strength from 
8 to IO times.-Sir John Fowler, 

-Sir Ben.Jamin Baker. 
Members of the A.ssociation are cordially invited to ·correspond with. us. Our engineers 

will give submitted plans every attention ; and reports as to details of construction, with esti• 
mates of cost will be promptly furnished. The use of expanded metal permits eccnomy. 

Piers 
Culverts 
Dams 
Subways 
Foundations 

r.e;;n~d~~/i 
~ and i '- 'fireproofing £0., J:td., 

~ 100 )(Ing St. West, 
~ P, 

Engine Beds ~/0.~~~-o~ 

Footings 
RETAINING WALlS 
Roofs 
Floors 

I 

Sidewalks 
BRIDCE-DECKS 

Power House Floors and Roofs, a .Specialty 
(CATALOGUES, ETc., UPON APPLICATION.) 
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OUR LATE BELOVED QUEEN. 
BORN MAY 24th , 1819, DIED JANUARY 22nd, 1901. 

AGED 81 YEARS. 

This was her Majesty's most recwt portrait, and was takm at her special com111a11d by L a/ayette. She is shown 
wearing the slta111rock i11 /z er bo1111et. 
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PATRONIZE OUR ADVERTISERS. 

NOTICES. 

Members and others will be supplied with copies of the An
nual Reports for 1886, 1887, 1888, 1889, 1891, 1892, 1893, 1894, 
1895, 1896. 1897, 1898, 1899, or 1900, upon remitting to the 
Secretary fifty cents, for each copy required. 

Copies of the "Manual" may also be had from the Sec
retary, price fifty cents. 

Each member of the Association is reminded of the fact that 
for the next Annual Meeting a good programme is most desir
able, and to insure its preparation it is not now too early to bear 
the matter in mind. 

In addition to its use as a library, the Repository now serves 
as a drafting room for members when copying Crown Lands 
plans and notes. 

Published annually by the Association of Ontario Land 
Surveyors. Edition, 1350 copies; price, 50 cents. 

PATRONIZ6 OUR ADVERTISERS, 



PREFACE. 

To the Members of the Association of Ontario Land Surveyors: 

The Proceedings of the Association at its Ninth Annual Meeting 
are herewith presented. 

There are no additions to the "Manual" this year, but at page 197 
will be found the Regulations, etc., relating to the admission of Land 
Surveyors, which will be found convenient. 

Respectfully submitted on behalf of the council. 

VILLIERS SANKEY, 

Secretary. 
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PROGRAMME OF THE 

Association of Ontario Land Surveyors 
(INCORPORATED.) 

AT ITS NINTH ANNUAL MEETING HELD AT TORONTO. 

26th, 27th AND ~8th FEBRUARY, 1901. 

PROGRAMME. 

Tuesday, 26th February-Morning, 10 oclock. 

AT THE REPOSITORY, PARLIAMENT BUILDINGS. 

Meeting of Council. 
Meeting of Standing and Special Committees. 

Afternoon, 2 o'clock. 

· President's Address. 
Report of Secretary-Treasurer. 
Rep,rt of Committee on Repository and Biography. A. J. Van Nostrand, 

Chairman. 
Report of Committee on Publication. K. Gamble, Chairman. 

Evening, 8 o'clock. 

(A~ Repository) 

Paper-" Engineers and Surveyors." A. R. Davis. 

Wednesday, 27th February-Morning, 10 o'clock. 

AT ENGINEERS' CLUB ROOMS, 94 AND 96 KING ST. WEST, 

Report of Council. G. B. Kirkpatrick, Chairman. 
Paper-" Surveys and Plans for Municipalities.'' H.J. Bowman. 
Discussion-" Duties of Surveyors as Referees.'' 
Report of Land Surveying Committee and Question Drawer. W. R. Aylsworth 

Chairman. 



Afternoon, 2 o'clock. 
"Regul1tion of the Level of Lake Erie." F. W. Farncomb. 
Report of Drainage Committee and Question Drawer. A. S. Code, Chairman. 
Discussion-" Reclamation of Lands under the Several Drainage Acts." 
Report of Engineering Committee. M. J. Butler, Chairman. 
Report re Standard of Measure. V. Sankey. 

Evening, 8 o'clock. 

ANNUAL DINNER. McCONKEY's RESTAURANT. 

1'hursday, 28th February-Morning, 10 o'clock. 
AT ENGINEERS' CLUB ROOMS, 94 and 96 KING ST. WEST .. 

Report of Topographical Suvrey Committee. Otto J. Klotz. 
Pd.per-" Topographic Photography.'' J. N. Wallace. 
Discussion-" Track Surveying.'' 
Report of Exploration Committee, "Digest Northern Ontario Explorations.'' 

L. B. Stewart, Chairman. 
Report of Committee on Entertainment. H. L. Esten, Chairman. 

Afternoon, 2 o'clock. 

Nomination of Officers-:--(President, Vice-President, Secretary-Treasurer, Auditors, 
two members of Council. 

Ratification of By- Laws. 
Unfinished Business. 
New Business. 
Adjournment. 



~inutes of the Ninth Annual Meeting 
OF THE 

ASSOCIATION OF 

ONTARIO LAND SURVEYORS~ 
Held at the Repository, Parliament Buildings, Toronto, 

on FEBRUARY 26th, and at the Engineers' Club 
Rooms, 94 a1{d 96 King Street East, Toronto, 

on FEBRUARY 27th and 28th. 

MORNING SESSION. 

Meeting of the Standing and Special Committees. 

Repository, February 26th, 1901. 

The Ninth Annual Meeting opened at 3 p.m., the President,. 
Mr. Ross, in the chair. 

Th~ Minutes of the previous meeting as printed in the Pro--
ceedings. for I 900 were taken as read. _ 

The President then read his address, in which he fittingly
referred to the death 0f Her late Majesty Queen Victoria. After
some discussion it was moved by Mr. Aylesworth, seconded by· 
l\Ir. Kirkpatrick, that the address be received and printed in 
the Proceedings. Carried. 

Mr. Kirkpatrick, referring to the death of Her late Majesty 
requested the Chairman to name a Committee to draft an ad
dress of condolence to His Majesty King Edward the Seventh, 
to be forwarded through the proper channel, that it may be laid 
at the foot of the throne. 

The Chairman named Messrs. Kirkpatrick, Dickson and 
Aylesworth. Carried. 

The report of the Committee on Repository and Biography
·was presented by Mr. A. J. Van Nostrand, and on motion, ,vas. 
received and ordered to be printed. 

2 
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The report of the Committee on Publication was presented 
by Capt. Gamble, and on motion, was received and ortfered to 
be printed. 

Mr. Sankey brought up the subject ot tfte preparation o{ 
papers for the Annual Meeting. After some discussion it was 
decided to request the Chairmen of the several Committees, to 
take up the matter early in the year, and communicate with 
those members most likely to contribute~ 

The meeting adjourned until 8 p.m. at the Repository. 

EVENING SESSION. 

Tuesday, 26th, February 1901, 8 o'clock p.m. 
Mr. George Ross, President. 
Mr. Villiers Sankey, Secretary. 
Paper by Mr. A. R. Davis (Napanee), entitled "Engineers 

and Surveyors." 
Mr. Davis :-Mr. President and gentlemen: The object of 

this paper is to assist in paving the way for· the closer union of 
orn civil engineers and surveyors. For the sake of the argument 
I suggest to the meeting, "The Canadian Association of Civil 
Engineers and Surveyors," with a question mark. Reads paper. 

The President then tendered the thanks of the Association 
to Mr. Davis for his very valuable contribution. 

Mr. Davis :-I thank you, Mr. President and Gentlemen, for 
the kind reception you have given the paper. It was practically 
a new field for me to travel, and I wrote to two or three mem
bers of this Association, for some hin,ts in reference to the 
matter, men who I knew knew more about the matter pertain
ing to the union of the two professions than I did. But I found 
that " mum " was the word. I got no replies. Then I took 
the course that I thought looked most reasonable, and while 
giving vent to certain thoughts, in reference to this question; 
that have been prominent in my mind for a number of years, I 
endeavored as far as possible to avoid the extremes that some
times injure the cause more than they help it. 

I am very much pleased with the very fair and excellent 
feeling that prevails among the members of the Association in 
reference to this amalgamation. There is no question that we 
(Surveyors and Engineers) are practically members of the same 
profession. In my experience as a Surveyor and Civil Engineer 
I am running across every year Surveyors and Engineers from 
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the Atlantic to the Pacific-I meet them in the Maritime 
~rovinc~s and ~n all th~ other Provinces. I will give yoti one 
tllu_strahon -~f the feelmg that exists : During last summer 
w111le on Railway Work I came into the camp of a Surveyor 
belonging to one of our neighboring Provinces, in the employ 
of a rival Railway Company-my camp was near his, and we 
were both aiming for the same pass between the mountains; in 
fact his Company had located its line, and this Surveyor was 
taking some right-of-way notes-he was a stranger to me, a man 
I had never seen before. I called him by name, passed the 
time of day, and said, That I came to see him in regard to their 
location as I wished to avoid crossing it; I thought there was 
room enough in the coun:try for both of us; and I asked him 
if he would kindly give me some information. He invited 
me into his camp; and got out his plan of location, and said, 
·" Here, take this and make a copy of it; you can do it over in 
your own camp-here is our location." I said, "This is very 
kind of yo~; there is no indication of any bitterness towards the 
employes of your rivals." " Oh," said he, "That is all right; if the 
heads of our companies require to get at logger-heads, well and 
good; we men in the field cannot afford to dispute over these 
matters, we have enough troubl~s of our own." He treated me 
very kindly and invited me over to dinner the next day, and we 
had a sociable time. Such are the men we are meeting as Sur
veyors and Engineers, a common brotherhood from the 
Atlantic to the Pacific; and they are as intelligent men as you 
,can meet anywhere in this Dominion to-day; and yet they are 
apart, they are separate; there is a line of c]eaveage running all 
along, although this is a new country, as Mr. Chipman says, 
and there are only a few men employed in the profession. The 
rising generation, the young men who are entering the profes
sion can be qualified for whatever work we have to do; and the 
examinations can be made such as to meet the requirements, 
all can meet on common ground, and we will strengthen our
selves and strengthen the calling; and make ourselves a name 
that .will be honored throughout the Dominion, and as with all 
other professions, the standard of our. profession will be raised 
and we will not suffer. \ Ve should not lower our standard but 
rather e]eyate it· and certainly consolidation will have a tendency 
to elevate. if it' be carried out on right principles. (Applause). 

Moved by Mr. Sankey, seconded by Mr. Bowman that the 
new council shall appoint a Committee to be known as the 
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" Legislation Committee," to take up matters concerning 
amalgamation of the Surveyors and Engineers, or as the case: 
may be. 

The President put the motion, and, on a vote having been 
tak'en, declared it carried. 

A Paper by Mr. Klotz on the Deflection of the Plumb Line~ 
Mr. Sankey :-There are two plans connected with this paper, 

and I think if I pass them round so that they may be seen 
the paper which I am about to read will be more easily under
stood. Mr. Klotz sent this printed copy of the paper to the 
A~sociation; he has already read the paper before the Ottawa 
Literary and Scientific Society1 and I took it upon myself to 
write, asking him if he had any objection to the paper being read 
before this Association and published in our proceedings, as it 
seemed to be one of very great interest to Surveyors in general. 
I got a very nice letter from him, saying he would be very much 
pleased, and very proud if we would do him the honor of read
ing his paper and publishing it in our proceedings. 

Mr. Sankey reads the paper. 
Mr. Aylesworth moved, seconded by Mr. Davis that the· 

paper as read be received and published in the Minutes of our· 
Proceedings and that a vote of thanks be tendered to Mr. Klott. 

The President p\tt the motion, and, on a vote having been 
taken declared it carried. 

Adjourned to vVednesclay, 27th February, 1901, at 10· 
o'clock a.m., at the Engineers Club, 94-96 King St., \Vest,. 
Toronto. 

\Veclnesclay, 27th February, 1901, 10 a.m., at the Engineers 
Club, 94-96 King Street, \Vest. 

The President ca11ecl the meeting to order. 

REPORT RE STANDARD OF MEASURE. 

Mr. Sankey :-i\1 r. .President and Gentlemen, the object I 
have in. maki~1g this a ve!·bal report rather than bringing it in in 
connection with the official reports is, that it would be well now 
for ns to consider if anv other StlO"O"estions should be made with - :-::,~ 
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regard to our standard tape. In the report of last year's Pro
ceedings the matter is dealt with as it was discussed; and at the 
end of the discussion is was moved by Mr. Aylesworth and 
seconded by Mr. Ross, that the Board of Examiners be recom
mended to adopt a 33-foot steel tape as the standard of measure-
111ent to be given in future to those who pass the final examina
tirm. The President added the suggestion that a sufficient num
ber might be purchased to allow the older members to get them 
at a nominal figure and hoped that they ,ivould be able to do so. 
Mr. vVilkie said, " For myself I should be very glad to purchase 
one. and I think with Mr. Sankey that the 33-foot would be the 
most suitable. I do not anticipate any trouble in comparing the 
length of my roo-foot chain with the 33-foot standard." Follow
ing: that instruction out, immediately after the last annual meet
itig. I opened communicatiol).s with the various manufacturers of 
s1 eel tapes through tbeir agents or representatives in Toronto. 
After a good deal of correspondence we found that Chesterman 
,Yould not make· anything out of the ordinary run of tapes he 
,va~ making. He would sell us 50-foot or 33-foot tapes, just as 
he had them in stock. And some of the manufacturers in the 
United States took the same position. Finally the Lufkin Rule 
Cc.1mpany of Saginaw stated that they would make a tape ac
cording to our pattern if we would order one hundred of them. 
\Ve found on enquiry that the tapes would cost about $4 apiece. 
\Ve have not yet ascertained whether ,Ye can get them in free of 
dnty. or not. Neither Mr. Kirkpatrick, the Chairman of the 
Cumcil, nor I, felt justified in giving an order that would entail 
the expenditure of so much money; but we said we would guar
antee an order of $100 worth of tapes, and undertake to make 
thif, tape the Association standard, that is, we would not go 
anywhere else to get them made. On that understanding, the 
Lufkin Rule Company have sent me this tape which I have in 
my hand as a pattern; it is made on the design that wag fur
nished to me. Now that you have the tape stretched out, you 
will see that on the face, at the front encl. the foot is divided into 
inches, 8ths and 16ths, with the half inch divided further on. 
There is one improvement I suggest, and that is to get the zero 
taken out, so that the graduations would be perfectly clear. On 
the other side of the tape, the link is divided into 1oths and 
Iooths, merely. Then. we have our own stamp on it, " O.L.S. 
Stcndard." At the box end of the tape, the foot is divided into 
roths and rooths. These tapes will cost $4 net. 



14 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

There is one advantage with rngard to the 33-foot length: 
it cannot be very well used to make a survey, and it is not in
tended for that purpose; it will also test the 33-foot and 50-foot 
link tape at the same time, as they are coincident at the end of 
the proposed tape. 

In order to see how we could get a proper standard, from 
our Canadian standpoint, the manufacturers sent- a sample to 
Ottawa some time in August last, to get a proper comparison 
of this tape with the Dominion Land Standard, or really the De
partment of the Interior Standard, but their mural Standard is 
broken clown, and they cannot compare a tape so long as 33-feet. 
For that reason I am• not able to issue any tapes as yet, 
and will not be able to do so until we get them stamped so that 
they will be official for Canada. 

Mr. Sewell :-Is it the intention to have the Dominion stamp 
on them also, so that they will apply as standards for Ontario 
and the Dominion ? 

Mr. Sankey :-Yes; so that it cannot be said that the Ontario 
Land Surveyors' tapes are not standard with the Standard of the 
Inland Revenue Department. 

In making the change from our old rooms to the new ones, 
I happened to strike a bundle of papers that were without en
dorsement, and on looking into the bundle I found what I had 
been looking for for a long while; and it would be interesting 
to read these letters, in order that they may be published. You 
will remember that yesterday evening at the meeting I had the 
bronze bar which is the original standard of the Ontario Land 
Surveyors, and has been in the possession of the various Com
missioners of Crown Lands for many years. 

The first letter I will read is from Troughton & Sims, of Fleet 
Street, London, written to Mr. W. H. Price, Esquire, Crown 
Lands, Toronto, Canada, an"d is elated 14th September, 1850, and 
reads as follows:-

SIR, 
138 Fleet Street, London, 14th Sept., 1850. 

We forwarded by the " Mississippi " which sailed on the 
20th ult .. for New York, a case containing the two Scales for 
which we were favored with your order by letters of the 18th 
and 22nd of April last. 

The case was addressed to the care of Mr. S. R. Kelly, 
Commission Merchant, Wall Street, New York, and we hope the 
Scales will reach you in safety and prove satisfactory. 
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Tµe Standard Yard was carefully compared with the 
Tabular Standard Scale of the Royal Astronomical Society 
and the result of the comparison m,akes it .occoo8 of an inch 
longer'than the middle 3 feet, or Standard Yard upon that Scale. 

Many years ago Mr. Edward Troughton, for insertion in 
Dr. Kelly's Cambist, compared a number of foreign with our 
English measure and amongst the rest an old French Foot, which 
he found equal to 12.7893 English Inches. Now according to 
this determination, the Scale of 3 French feet should measure 
38.3679 inches upon the Royal Astronomical Society's Scale, and 
we have satisfaction in reporting that our comparirnns make it 
exceed that length by 25¼o0 of an inch only. 

The temperature at which the comparisons were made 
was between 64° and 66° of Fahrenheit's Thermometor, but as all 
the Scales are made of brass this is of little or no consequence. 

We remain, Sir, 
Your most obedient servant, 

TROUGHTON & SIMMS. 

Mr. Sankey :-That shows that this bar of ours was properly 
compared in England. 

In 1875 a considerable correspondence took place between 
the Commissioner of Crown Lands in Ontario and the Commis
sioner of Inland Revenue in Ottawa on the subject of having our 
Ontario Tapes properly stamped. That correspondence is pro
l>cJ.bly not very interesting to us; it goes into the question as to 
whether the Dominion held entire contrql of measures which 
nobody of course now contradicts. There is a letter here of 
September 17th, 1877, written by Mr. A. W. Brunell, Commis
sioner, that I think is most important; it is as follows:-

OTTAWA, September, 19th, 1877. 
Srn, 

1. Having completed the verification of your standard 
bar it was delivered to Mr. Murphy on Monday and I have now 
the pleasure to enclose an indenture of the verification. 

2. You will observe that your bar is somewhat short of the 
standard length but the er1ror is so small as to be of no importance 
in relation to its practical use. 

3. N everthe]ess I think it is desirable that all measures 
used as standards of comparison should have their exact value 
strictly defined. I have therefore taken considerable trouble in 
defining the exact value of this particular standard which is 
perhaps the most important of any lineal standard used in the 
Province of Ontario. 

4. I may observe that the defining lines on your bar as 
compared with those on the Dominion Standard are so coarse 
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that it became necessary to measure their breadth and on 
doing so I discovered a measurable difference betwee~ the two 
defining lines. This difference is equal to .00057559 inch and I 
have therefore computed the length of the bar to the centre of 
the defining lines. 

5. I am very ,dad to have had the opp~rtu1:1ity" of makin~ 
these comparisons and shall endeavor ~o obtam similar ~ompan
sons of the Surveyor's Standards used'm the other Provinces. 

I have the honor to be, Sir, 
Your obedient servant. 

A. W. BRUNEL, Cummissioner. 

In view of these letters and the fact that the mural Standard 
at Ottawa is broken down, the Board of Examiners suggested 
that we should find out from Mr. Stewart of the School of Science 
whether they have any instrument there from which this compari
son could be made by us; and he tells me there will be no difficulty 
at all in comparing our bronze standard with a 33-foot tape, the 
idea being that the Secretary of the Board shall keep that tape 
as a standard in his possession, with the record of its length made 
on the comparator up at the School of Science. Then eYery tape 
that is issued is to be compared with that 33-foot steel tape and 
stamped accordingly. \ Ve will stamp on the face of the tape 
our own Ontario Land Surveyors' mark; and each tape will be 
numbered so that a record may be kept of those to whom the 
tapes are issued. 

The Council suggested that the next step to be taken would 
be for the Commissioner of Crown Lands to get authority from 
the Dominion Government for the Secretarv of the Board of 
Examiners to be an inspector for the purpose of m~rking Ontario 
Land Surveyors· tapes. now that we are in actual possession of a 
p.noperly compared standard. 

These I think are the principal p'oints that I was going to put 
in my paper which I did not expect to haYe to read until this 
afternoon; but as Captain Bernier is to lecture before the meet
ing it was thought ,Yell to bring the matter up at 
this morning's Session. If there are any suggestions to be made 
-as to the marking of the tape or otherwise I would be very glad 
to get them. 

Mr. Dickson :-I think stamping the certi~cate on the tape 
is a good idea. At present if a certificc3.te is lost the owner of 
the tape has nothing to sl10w that there was <J,, certificate with it; 
the number even is not on the tapes now. 
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Mr. Sankey :-Mr. U nwin, the late partner of Messrs. Murphy 
& Esten, had the Dominion Standard with a certificate; and 
Messr~. Esten_ & M~rphy found they would have to get the tape 
re-registered m their own names before it would be official for 
them to use it for Dominion Lands work. I suppose from that 
-that there was some method of marking the tape. The idea I had 
in my mind was to etch a number on the tape, somewhere near 
the front of it, and open a register which would show, for in
stance, that Mr. James Dickson' got tape No. so and so on such 
a day; but I did not propose to issue any tape that fell short of 
or was longer than the stamped standard; of course it would be 
utterly impossible for us to give a certificate that a·ny tape like 
1his was .006 long at a temperature of 40 degrees, or anything 
of that kind. 

Mr. McDowall :-Who would be allowed to manufacture 
these tapes ? 

Mr. Sankey :-These tapes, which will be the standard, will 
be manufactured by the Lufkin Rule Company; they will be 
issued to Surveyors to test any other tapes or chains they want 
to use, in the same way as they are supposed to use the old 
,,.·ooden stick. 

Mr. McDowall :-Did you say " supposed ? " 
Mr. Sankey :-I did say " supposed." The only use I have 

ever seen those old sticks put to was to put through a strap on 
a theodolite box to help a man to carry it along through the 
bush. 

Mr. McDowall :-Do you think in the life time of that tape we 
might have the metric system in force. 

Mr. Sankey :-I do not know about that. There is quite a 
movement in Toronto to bring about the adoption of it; but I 
have heard some practical men, both Engineers and Surveyors, 
say that they did not at present see how either Great Britain or 
the United States can spend money necessary to alter every 
machine process that is used in the U nitecl States and England; 
because all the screw cutting machinery of those two great 
countries would have to be thrown into the waste heap. Whether 
the change to the metric system will come about in our day or 
not I do not know. 

Some years ago, when it was being discussed, I addressed 
this meeting on the idea of using decimal measures altoge!her 
and doing away with inches and the division of the inches mto 
8ths, using instead 1oths and 1ooths. I fancy a great many 
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Surveyors do use decimal tapes altogether as I notice in de
scriptions that acres an-d 1ooths of acres are used, and many 
Sur:veyors in this -part of the country now give their description:; 
in feet and 1oths. But the difficulty I met with there was I found 
the practic~l man, the carpenter, said, I cannot get· wood cut to 
feet and 1oths, I have to get it cut to inches and 8ths, be
cause the machinery for cutting wood is graduated in that way. 
I find too that the iron men say, Plates are all rolled that way 
and bolts are made that way, and the threads to the inch in 
screws are 'all cut as so many 16ths or 32nds., etc. If there 
is a possibility of changes in these modes of measurement 
happening in a short while, the metric system may possibly be 
ad9pted. 

Mr. Sewell :-The fact is that feet and inches are more con
venient for sub-division than a decimal system; when you come 
to machinery twelve is much more convenient for sub-division 
than ten; when you- get your feet into decimals it is a Yery 
awkward thing and there is no absolute correctness. 

Mr. McDowall :-There would be no room on a tape to put 
a metric system. 

Mr. Sankey :-Yes, if it became necessary, there is the back 
of the far end of the tape. We could use the last link on the 
back of the tape, and substitute a meter there. These manufac
turers have all the plates to do that. You can get a plate 
graduated on one side in feet and inches and on the other 
side into meters and 1oths. There would be no difficulty about 
that at all. But those already in possession of these tapes would 
find it difficult to have the alteration made. 

Mr. McDowall :-That is what I mean. 
Mr. Sankey:-The tapes would have to be sent back to the 

manufacturers. 

President Ross :-Why not buy a new tape. 
1\Ir. McDowall :-Yes, I suppose the tapes would be pretty 

well worn. 

Mr. Sankey :-I wish Mr. Butler were here because he has 
taken quite an interest in this matter and could have told us of 
some practical experience he has had lately. He was getting out 
a specification for a building on some German principle that was 
all worked out in meters and decimeters· and I foro-et now how ' -:::, 
rnc'ny reams of foolscap it took to get out the measurements he 
required, for the workmen who were going to build. He sayc; 
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it was an awful job; that he had to take out the measurements 
to two or three places of decimals every time; and he showe<l 
us one or two little calculations that filled most of a page of 
foolscap. If one had a large specification_ to get out in that way 
it is easy "t~ Bee how great the difficulty of changing from one 
system to the otber wonld be. 

Mr. Sewell :-It would be an endless job. The change is not 
likely to come in our life-time nor in the life-time of our grand
childr~n. 

Mr. H. J. Bowman:-Do you propose to charge $4 
for one of these tapes ? 

Mr. Sankey :-Yes. 
Mr. Dickson :-Are we likely to get them in free of Duty ? 
Mr. Sankey:-We may possibly get them in free under the 

head of scientific instruments. 
Mr. Dickson :-They would be government supplies. 
Mr. H. J. Bowman :-If the metric system should be adopted 

in say ten or fifteen years from the present time I suppose we 
could stand the price of another standard and prohahly it would 
be better to have one then any way. In the meantime it seems 
to me it would complicate matters to have links, and feet, and 
meters all on the same standard. If the metric system is adopted, 
which no doubt it will be in time, because like everything else 
the system of measurement should be uniform throughout the 
world; and if Germany and France and the other Continental 
countries have come to that standard there is no reason why 
England and the United States should not do so as ·well. I think 
some of the difficulties at least will gradually fade away. But it 
seems to me for the present time we had better just have feet 
and links, and when the metric system is adopted, if it ever is, 
the old systems will have to be dropped. It is a question whether 
in tpeasuring land we should not drop one or the other now. 
There is no doubt that the method of expressing areas in chains 
and links is very convenient. Young Surveyors are apt to think 
chains and links are out of date; but as we go on in practice we 
gradually drop the feet and inches, as more difficult to apply than 
chains and links. Feet and inches are not in the decimal system, 
whereas chains and links are; and the mere fact of chains and 
links being so much more convenient shows us how much easier 
the metric system will be for all measurements after a while when 
all is on the decimal system. 
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Mr. Sewell :-There is one great objection to the metri,.: 
system; it is based on latitude in Paris; our yard is 
based on Greenwich, practically being the swing of a seconds 
pendulum at a temperature of 62 Fahrenheit at Greenwich, so· 
that we have always in British Territory the standard of the yard. 
If we had the metric system and we chanced to be at war with 
France we coµldn't get a standard. 

Mr. H. J. Bowman:-Mr. Sewell_ is very patriotic. I will 
not be behind him in patriotism but I want to remind him that 
the question is ·not whether we should adopt a standard that is 
derived in Paris or in Greenwich, but the decimal system. We 
have th.is system in our currency, and we do not consider our
selves unpatriotic. We no longer have to wade through pounds, 
shillings and pence, but we have the United States method of 
dollars and cents and it is a very good method too. All we 
want, after a while, is to have the decimal system carried out for 
our measurements, both superficial and cubic, so as to apply it to 
everything. I think, speaking on the matter of patriotism, as we 
have adopted the decimal system in currency we might use it in 
everything else without in any way being thought disloyal to 
the great Empire of which we form a part. 

Mr. Sewell :-We have the decimal system in use. There is 
our Surveyors' chain, which is a four rod chain, and is based on 
the English yard. I object to our adopting a French standard 
as in the metric system, not because it is decimal, but simply be
cause the data by which it is arrived at is outside of British Terri
ton·. 

Paper: "Surveys for Municipalities" by Mr. H. J. Bow
man. 

l\Tr. Bowman :-The title of this paper. according to the 
programme is " Surveys and Plans for Municipalities;" but 
I found out as I went along that probably one-half of the 
paper was sufficient at the present time, so I have omitted 
'' Plans" and the 'title will now stand, " Surveys for Munici
palities." 

" Moved by Mr. Aylesworth, seconded by Mr. Dickson, that 
the paper be referred to the Legislation Committee and printed 
in the minutes and that the thanks of the Association be tendered 
to l\1r. Bowman," the President put the motion, and, on a vote 
having been taken, declared it carried. 

The President tendered the thanks of the Association to Mr. 
Bowman. 
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Mr. Bowman :-Thank you, Mr. President. 

The President called on Mr. Aylesworth to present the report 

of the Committee on Surveying. 

Mr. Aylesworth :-Your Committee .on Surveying has noth

ing special to report this year. The Chairman of the Committee 

wrote to most of the members of the Committee to present 

papers, bu~ he has not received any papers. The Committee 

has had under consideration and begs to submit the following 
conclusions; 

Read answers to questions I, 2 and 3, which were illustrated 

by Mr. H. H. Gibson on the blackboard. On motion answers 

to questions I, 2 and 3 were approved of by the meeting. 

12.35 p.m., a~ljourned to 2 o'clock p.m. 

AFTERNOON SESSION. 

Wednesday. 27th February, 1901, 2 o'clock p.m. 

The President called the meeting to order. 

Mr. Aylesworth concluded the reading of the report of the 

Surveying- Committee, and on motion the several answers to the 

questions therein contained were adopted. 

Moved by Mr. Gibson, seconded by Mr. Dickson. that the 

report of the Committee be adopted as amended. Carried. 

Captain Bernier here delivered his lecture. 

President Ross :-Captain Bernier has not only exhibited his 

views but he has shown us that he knows what he is talking 

about, and seems to appreciate our sympathy. \Ve desire to 

show him that we are deeply interested in this work and that we 

would qe glad if the Government granted him the funds neces

sary to equip his expedition. 
I ,vould like to hear from any one present or to receive any 

motion any one has to make with regard to this matter. 

l\I r. Tyrrell :-We have all been delighted with the address 

which Captain Bernier has favored us with this afternoon, and 

the beautiful views to which we have been treated. I do not pro

pose at all to give anything in the way of remarks myself but 

merely to express my deep appreciation of the address w~1ic_h I 

consider admirable. We as Canadians should be proud ot Cap

tain Bernier and should certai11ly give him our support in e,·ery 

tangible way. 
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As he intimated, I did, a couple of years ago, express my 
belief in his enterprise; and I can only reiterate that fully this 
afternoon. Captain Bernier is undoubtedly on the right track. 
It is I proven beyond question that the drift is as he has indi
cated and it seems to me that the whole problem of reaching the 
Pole is after all a simple one now that we have the light thrown 
upon the subject by such a man as :Nansen whom most of us 
have had the pleasure of hearing. 

I am sure we all wish Captain Bernier every success, and it 
would afford some of us much pleasure, to see· an 
Ontario Land Surveyor a member of his party. I should be only 
too glad, if I were at liberty to do so, to volunteer my own 
services. 

, I have much pleasure in moving a hearty vote of thanks to 
Captain Bernier for his kind address. 

Mr. Dickson:-! am sure we are all under an obligation to 
Captain Bernier for having taken the trouble to come here and 
address us to-day. It is something I have read a great deal 
about, but I am no sailor myself, and personally I know nothing 
about the drjft. But I have always taken a great interest in 
Polar _expeditions and I believe if I 'Yere forty years younger I 
would almost give my right hand for the privilege of going with 
him. 

He has been preceded by a great many eminent men, 
Englishmen, Americans and others. I was once talking to an 
old English Sea Captain, when he, looking at a map of the 
world, traced with his finger along to the Pole, and said, It can be 
done and England ought to do it. I still think that, as he said, 
it can' be done. Although millions have been spent and hundreds 
of lives have been lost and although we cannot say whether very 
great results may be derived from the discovery of the Pole, the 
Captain's efforts ought to be seconded and Canada ought to help 
to pay the cost. If Captain Bernier is giving his own time, it is 
all that should be expected of him: and I do not believe there 
is a politician in the whole of Canada who would utter one word 
of complaint if the Government footed the whole bill. England 
has footed a great many bills to try to attain the same object, 
and I hope that Canada will assume the responsibility, at any 
rate she will do what she can to forward the scheme. \i\Then 
Captain Bernier returns, as I hope he will. whether successful 
or not, we will look upon him as one of the greatest explorers 
Canada has prod need. ' 
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I have very much pleasure in seconding the motion calling 
for a vote of thanks. (Applause). · 

President Ross put the motion, and on a vote having been 
taken, declared it carried unanimously; and tendered the thanks 
of the Association to Captain Bernier for his very interesting and 
instructive lecture, and assured him that he had the hearty sym
pathy of the members of the Association. 

Captain Bernier:-! feel highly honored at being permitted 
to .give you my views upon the subject of the North Pole. I have 
made this question a study for twenty-three years, and if it is 
God's will I hope to reach the Pole. I will do my part to get 
there, and I have it in my inner soul that I can accomplish it. 

I have heard some people remark, " Captain Bernier has been 
a master for thirty-one years, and he must be an old man now." 
Let me tell you, I am not an old man; I am not as old as I may 
look. I have been accustomed since my childhood days to out
·door exercise. As I look about me here to-day, I see a great 
many white heads, a great many men of over sixty years of age, 
but I see that these men are still full of vigor, and the reason 
for that is that they have always led active outdoor lives, as I 
have; and when a man has led an active life he does not rust 
and when he does not rust he will wear f flr a long time. I am the 
smallest member of my own family-all my_ relations are about 
six feet tall-and it might be said that as I am the smallest my 
·heart must be small; but my blood runs quick because it has not 
got so far to go. (Laughter). 

If any of you gentlemen have friends in Ottawa I wquld like 
you to tell them what you think of what you have heard me 
·speak of to-day. But if you think I am going in the wrong dir
ection, now is the time to say so; do not let me go~ and after I 
come back, say, Well you did not go the right way. What I learn 
from you is for the benefit of Canada. Canada is a big place 
there is no doubt but there is room yet for thousands and those 
thousands are steadilJ coming all the time from mother Eng
land, Ireland, and from France and they are populating what I 
call, Big Canada. Now, we want to ta_ke this Pole before any
body else does; and I think it is time now for us to conquer that 
little bit of northern land and water which may hereafter be some 
good and may bring in some results for Canada. _ 

I thank you most heartily for your kind reception and your 
·sympathy. 
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President Ross :-I would like to hear the opinions of the 
members in regard to the Government assisting Captain Bernier; 
and I would like to have a motion in regard to that. 

Mr. Chipman:-! would move, if I can get a seconder, that 
a Committee be appointed comprised of Mr. Tyrrell, who has 
explored the North of Hudson Bay, Mr. Stewart, who has been in 
the Yukon, and the. mover, to draft a proper resolution approving 
of the scheme of Captain Bernier; such motion also to include 
a recommendation that the Government bear the expense of the 
expedition. As one who has studied this _problem beside the 
grate fire in my library, on paper, I certainly feel that Captain 
Bernier is on the right track. Many years ago I stated before 
this Association that the proper route was exactly the one which 
is now inapped out by Captain Bernier. 

Mr. Proudfoot :-I have much pleasure in seconding the 
motion. 

The President put the motion, which was carried unanimously 
on a standing vote. 

President Ross :-I have very much pleasure in announcing 
to you, Captain Bernier, that this motion i~ carried. 

Captain Bernier:-. I feel greatly honored: and when I go be
fore Sir \i\Tilfrid Laurier, I ,vill be very glad to say the Survey.
ors of Ontario are in sympathy with me. 

On motion, the meeting adjourned until Thursday, 28th Feb
ruary, at 10 o'clock a.m. 

MORNING SESSION. 

Thursday_. 28th February. 1901. IO o'clock a.m. 

The President c~lled the meeting to order. 

The President invited Captain Bernier to a seat on the 
platform. 

Paper:-" Regulation of the Level of Lake Erie" by Mr. 
F. \V. Farncomb, read. by Mr. Tyrrell. ' 

The President put the motion as follows : Moved by Mr. 
A. R. Davis, seconded by Mr. H. H. Gibson, that the thanks of 
the Association be presented to Mr. F. Vv. Farncomb for his 
paper and that the paper be published in the proceedings and on 
a vote having been taken, declared it carried. 
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President Ross here retired and Vice-President Dickson took 
the chair. 

Paper:-" Topographic Photography," by Mr. J. N. Wallace; 
read by Mr. H. H. Gibson 

Vice-President Dickson :-I am sorry there was not a larger 
.attendance this morning while this paper was being read. It is a 
·somewhat long ·and a very important one; photographic surveys 
are now taking a prominent place in our profession. I do not 
know much about photography myself, and I do not suppose I 
will ever learn. There is a great deal to be learned about it. 
One thing we do know is that a· photograph is always correct. 
There is· information in this report that is of great im
portance, not only to our profession, bnt to the legal pro
fession, and to the public in general. The writer must have 
devoted a great deal of time and thought to it; I know 
from experience, that a man cannot sit down and write 
-such a paper at a moment's notice. This paper should be pub
lished in full in our Minutes. I will be glad to hear any discus
:Sion on the matter. 

Mr. Ford :-I would like to move a vote of thanks to Mr. 
Vvallace for his paper and for the interest and trouble he has 
taken. Mr. Wallace is a personal friend of mine; and he has 
told me about the very arduous work he had out there. I am 
sure he took a great deal of time to write that paper. It is a 
matter that is of great interest to us. 

Mr. C. A. Jones:-! have very much pleasure in seconding 
the motion. 

Vice-President Dickson put the motion as follows:- Moved 
by Mr. Ford, seconded by Mr. C. A. Jones, that a cordial vote 
-of thanks be tendered to Mr. Wallace for the very valuable 
paper which he has presented to this Association; and that _the 
paper be printed in the Proceedings; and, on a vote having been 
taken; declared it carried. 

Moved by Mr. Van Nostrand, seconded by Mr. J:l· H. Gibson, 
that the Report of the Topographical Survey Committee be taken 
as read, and printed in the Proceedings. Carried. 

Moved by Mr. H. H. Gibson, seconded by ~_r. Van Nostrand 
that the report of the Committee on Enter~amment be taken 
:as read .and printed in the Proceedings. Carried. 

On motion the meeting adjourned to meet at 2 o'clock p.m. 
3 
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AFTERNOON S.ESSION. 

Thursday, 28 February, 1901, 2 o'clock p.m. 

President Ross called the meeting to order. 
Mr. Dickson :-Before going on with the routine business 

of the meeting I have a resolution I would like to' introduce. 
Yesterday, after listening to the very interesting lecture by 
Captain Bernier, it was the unanimous opinion of this Associa
tion that his scheme to reach the N" orth Pole was a feasible one~ 
that he had made thorough investigation and seemed to fully 
understand what he was doing, and was ready to offer himself 
up as a sacrifice on behalf of science. And this Association \Vas 
of the opinion that as he was giving his time and his person we, 
as Canadians, should bear the expense; and a Committee was. 
appointed to draft a resolution to that effect to be forwarded to 
Ottawa. That Committee has placed the resoiution in my 
hands \\:ith letter attached and has a~ked me to move its adoption. 

THE RIGHT HONORABLE SIR \VILFRID LAURIER, 
G.C.M.G., P.C., OTTAWA. 

Sir,-I have the honor to transmit to you herewith on in
structions from the Association of the Ontario Land Surveyors. 
the enclosed resolution, which \Yas passed at the Annual Meet
ing of the Association held _in Toronto on the 26th, 27th and 
28th days of February, 1901. 

This resolution was discussed and carried, after having heard 
Captain J. E. Bernier's description of his proposed undertaking 
and the methods he intends to employ in order to accomplish 
his purpose of reaching the North Pole. 

The meeting was a yery representative one of the Land Sur
veyors of Ontario, some of whom have already been beyond the· 
limit of the Arctic Circle, and are therefore, in a position to· 
form an opinion as to the necessities and difficulties of,. 
and the advantages to be derived from. such an undertaking, 

I have the honor to he. Sir. 
Your obedient servant. 

VrLLIERS SANKEY. 

Secretary of the Association of Ontario Land Surveyors. 

Mo~ecl by Mr. James Dickson, Vice-President of the Asso
ciation; seconded by Mr. Willis \hipman, and resolved that: 
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"Whereas the A!;sociation of Ontario Land Surveyors has for 
many years made a study of Polar Explorations ; 

And the Committee of the Association on Polar Research engaged 
Lt. Peary to lecture before the Association in 1896, and in 1897 the 
Association instructed this Committee to attend Dr. Nansen's lecture, 
after. his return from his" Farthest North"; 

And the expeditions of De Long, N amen, Abruzzi, and otheH,, 
have established beyond doubt the theory of the constant and regular 
drift of polar ice from Behring Strait across the Pole towards Iceland; 

And several members of the Association have been engaged from 
time to time in exploring British America in the vicinity of the Ancti.c 
Circle; 

And the Association holds that all portions of British North 
America should be fully explored and mapped, and all of our northern 
heritage claimed ; 

And the Association has heard Captain J. E. Bernier's lecture 
upon his projected voyage, and has heard his proposed equipment 
described; 

And they believe Captain Bernier to be a suitable and capable 
person to command a Polar Expedition: 

Therefore this Association at its Annual Meeting, hereby fully 
endorses Captain Bernier's proposed route to reach the vicinity of 
the North Pole via Behring· Strait, thence north-westerly along the. 
coast of Siberia until in longitude 170° east, thence northerly as far 
as practicable into the pack ice, thence drifting across the Arctic Sea 
in the direction of Iceland to navigable water; and believe Captain_ 
Bernier with proper support will succeed in his undertaking i 

And the Association would respectfully urge upon the Domfnfom 
Government, the desirability of bearing all expenses in connection, 
with fitting out the.expedition and equipping the same; 

And that a copy of this resolution be forwarded to the Premiec· 
of Canada.'' 

This resolution was carried at the Annual Meeting of th~ 
Association of Ontario Land Surveyors, held in Toronto on Fe'hi-= 
rnary 26th, 27th and 28th, 1901. 

VILLIERS S_'L\"KEY .. 

Secretary of the Association of Ontario Land Surveyors. 
President Ross :-This resolution prepared by the Committee 

appointed at our meeting yesterday afternoon states the fact 
very clearly and properly and is very ·well drawn out. I take 
much pleasure in laying the resolution before yon .. 

Mr. Tyrrell :-As a member of that Committee I might just 
state that we wished to embody in that resolution the fact that 
for years we have been not merely interested in a superficial way 
but we have taken a deep interest in this subject of Polar Ex-
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ploration; and we have endeavored to put the resolution m a 
forcible way. 

The President put the motion, and, on a vote having been 
taken, declared it carried. 

President Ross:-Captain Bernier: I have very great pleasure 
in presenting you with a copy of this resolution which will be 
properly signed and sealed and · a certified copy handed to you. 

Captain Bernier :-Thank you, sir. 
Mr. President, Vice-President and Gentlemen, I am very 

pleased to see that you have already made some start towards the 
North.• This act of yours will be recorded in history. I have 
my life written down from the time I was twelve years old and 
to-day I am proud to say I will be able to register in my book· 
that the Land Surveyors of Ontario have approved and further 
have declared that the proposed voyage to the Pole is by the 
proper route. With the help of God, we will reach there. 

And this is for the benefit of Canada. When I was in Eng
land they said, Canada .is a great place, a great country; 
if you can afford to send us 2,000 of your boys to help us in our 
difficulty surely you can send twelve· or fourteen men to the 
North to explore and take what is your own land. I said, 
(ientlemen, I am one of them, and I am on the road. They 
:£;aid, if Canada will do something for you we will also be very 
pleased to -give you· soine encouragement. Now, I am waiting 

::for - the Canadian Government to sanction it and 'for an appro
'-priation, and then in England we will get some instruments or 
.-other things that we require for that voyage. Lord Strathcona 
·was at my lecture, and he said he believed the climate would not 
;keep any Canadian from going there; he said, The climate is 
5uch that when you get on the sea level of the polar basin it is 
nothing to compare with what we have in Winnipeg and Alaska. 

I beg to thank you very heartily for your kindness to me, 
and I hope some day to come and tell you all about our voyage 
and our successes. As I said last night, I would feel very proud 
if one of the Surveyors of Ontario-one of the boys-would come 
along; and I am sure the application would be favorably considered 
and I would be proud to have one of the boys with me. (Con-
tinued applause). · 

President Ross :-I have here the report of the Committee 
appointed to draw up a suitable address of condolence to His 
N" ~jesty the King. 
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l\1oved by Mr. Dickson, seconded by Mr. Kirkpatrick, that 
the report of the Committee as read be received and adopted, 
and that a copy of the resolution be . transmitted through the 
proper channel. 

The President put the motion, and on a vote having been 
taken, declared it carried. 

President Ross :-We will have a statement now from Mr. 
Stewart regarding the Report of the Exploration Committee. 

Mr. Stewart :-I regret very much that my report is not quite 
in shape for reading. I did not know until last Saturday that I 
was chairman of this Committee; no doubt that was through my 
own fault; and sipce then I have not had time to get my report 
quite in shape, but I shall have it ready in a clay or so, and place 
it in the Secretary's hands. 

The Programme mentions a " 'Digest of Northern Ontario 
Explorations." -The result of the explorations last summer has 
not yet been made public, so of course the report cannot give 
any results. In that respect, about all that can be given is a 
.statement of what was intended to be done. 

Moved by Mr. Proudfoot, seconded by Mr. Gibson, that the 
report be taken as read, and printed in the Minutes. Carried. 

Mr. Kirkpatrick :-I would s·uggest that the Chairman 
insert a digest of it in time for printing; getting it as 
soon as it is published. He can prepare a digest of it, and it can 
rcome qnt in our Annual Report 

President Ross:-Could you state when you would probably 
have this r~port ready, Mr. Stewart ? 

Mr. Stewart :-It wi11 depend now on when it is published. I 
suppose that in a week after it is published by the Depart
n1ent I could probably have my report ready. 

President Ross :-We have on our programme a couple of 
items tmder the head of Discussion. One is on the " Duties of 
Surveyors as Referees," and the other is " Track Surveying." 
V\T e would be glad to take up those discussions now. If we have 
present with us any member who will be kind enough to open 
11p these subjects we will be glad to hear them. 

\Ve· will first take up the discussion on The Duties of Sur
veyors as Referees. I understand that three of our members 
·have had experience along this line; I refer to Mr. Kirkpatrick, 
lVIr. Van Nostrand and Mr. McDowall. \Ve will be glad to hear 
from Mr. McDowall. 
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. Mr. Chipman :-I would like to know if any member can 
enlighten us as to the variation of -the magnetic needle on the 
Siberian side of the North Polar Region. What is the magnetic 
variation ? Is it of such constancy and is there such force there 
as to produce a safe gufde for navigators ? I am interested in 
this on account of Captain Bernier. 

Captain Bernier:-On De Long's voyage he experienced 
from 18 to 23 degrees east, then, as he went north and west, it 
was deqeasing. Then when we go back to Dr. Nansen, I find 
it was westerly increasing. From the time he left his ship to 
86 ° .14' there was a westerly deviation of 44 ° 4', increasing going 
north, therefore I conclude that at the Pole there would be no 
less than about 55° westerly, because when running the curves 
over known points, when I come to join· the points I find 

they would• unite in Greenland. Between Greenland and Spits
bergen there is 35° and as we go to the westward it would 
incr.ease again. So I expect when at the Pole the needle will be 
about 55.0 west. 

Mr. Chipman :-I asked the question because one of our 
leading members to-day in discussing this question said that 
possibly another magnetic pole might be discovered on the 
Siberian Coast, and in the region between the two there would 
be no variation or there would be such variation as to prevent 
any navigation. 

Captain Bernier :-I think there are only two magnetic poles, 
which are the negative an:d the positive. 

President Ross :-There are some local poles. 
Captain Bernier:-A local pole is a place where there is no 

disturbance. There is one in the South Sep after you pass the 
Cape of Good Hope, and there you will find there is no· magnetic 
error; and on the coast of Siberia it is an easterly variation all 
along the Coast. If you read the voyage of De Long you will 
find the variation was decreasing as they went west. 

I consider there would be a very large area where the needle 
will be about 180 degrees, in the neighborhood of 70 degrees 
north latitude. 

Mr. Chipman :-I think the Committee on Repository and 
Biography should be stirred up. We find this ye~r there is no 
biographical sketch, a very serious omission. I th1_nk each year 
a great effort should be made. The Committee 1s · now two 
years old and surely in tfiat time we should be able to secure the 
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portrait and biographical sketch of some of the earlier Surveyors 
General. 

Mr. Van Nostrand :-This matter has received a very great 
deal of attention from the members of the Executive, and so far 
as the menibers that are in charge and responsible for that work 
are concerned everything has been done to· secure biographical 
sketches and photographs of each of the fe_w Surveyors General 
whose biographical sketch and picture has not appeared; 
but it has been impossible to find even represen
tatives of those who are remaining. My recollection is that l\fr. 
Wyatt,- Mr. Cameron and one or two others whose names I have 
in a list here, have, so far as we ·are concerned, passed out of 
history. Further than that even if we could find representatives 
of Surveyors General their number is so small that they ,vould 
only. last us for a few years, and then what shall we do? \:Vhat 
shall follow this practice of publishing a biographical sketch of 
a Surveyor-General each year? This question shot1ld
receive attention now. 

Mr. Chipman :-I think there are a great many able Sur
veyors who have passed away whose portraits ,ve now have in our 
collection and as soon as we exhaust the Sun·evors General we 
could commence publishing the portraits a~d biographical 
ske!ches of the early Surveyors. 

Mr. Walker :-I think it would add very much to the interest 
of the proceedings to have a biographic~! sketch in the· pro
ceedings each year. If we run short of dead subjects why not 
give a few living ones ? The Canadian Society of Civil 
Engineers publishes each year a portrait of its president. I think 
this is a very good thing indeed, then, as has been stated here. it 
is very difficult sometimes to get a good likeness of men after 
they have passed away, but we can ahvays get good ones of 
those who are still with us. For my part. I do not see why we 
should wait until men are dead before we put their pictures in 
our proceedings. 

Mr. Chipman :-Has anv member of the Association volun
teered to accompany Captafn Bernier? 

The President :-I think he stated to me that several mem
bers of the Association had volunteered; but I do not know 
positively. There is no doubt before the Captain completes his 
staff of assistants and sailors he will have several applications 
from our members. 
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Mr. Chipman :-I am sorry there are not more of our mem
bers here to-day. We should treat this matter more seriously, 
and should give Captain Bernier more assistance. It is a laudable 
enterprise and well-worthy of our support. We must not look 
at it from a monetary point .of view, altogether, though if I were 
a younger and a more robust man, I would not hesitate at all 
to go, for I believe there is money in it. As I stated to the 
committee this morning I understand that Lieut. Peary cJeared 
$40,000 one season after he returned. Many of us work a long 
time surveying before we do that. And Dr. Nansen has received 
over $100,000 on royalties on his books alone for one year .. 

The President :-I have, no doubt, some of our members, 
who appreciate this work, and the value of it, and the money 
that is in it, will volunteer to accompany the Captain. 

Mr. Dickson :-I do not know that we can do any more in 
the matter than to recommend that some members of the Asso
ciation should volunteer. One thing I do feel satisfied about, 
that either on the expedition, on the platform, or anywhere else, 
the Ontario Land Surveyor can hold his own; his writings are 
instructive and interesting, and his calculations are as accurate 
as they are interesting; this Association should ask some mem
ber to volunteer to accompany Captain· Bernier., 

l\Ir. H. H. Gibson :-When does he intend to start for the 
Pole? 

The President:-A year from next May, C~ptain Bernier 
desires to get one of our members who has had considerable 
experience in exploring on land in the Arctic regions. He is 
most anxious to have some member of this Association to 
accompany him. Before Dr. Nansen and Mr. Peary started. 
l\Jr. Chipman wrote to them and asked if they had an opening 
for one of our members. 

Mr. Chipman :-Both were written to. Lieutenant Peary 
gave a definite answer. The volunteer, if I remember right, 
was requested to subscribe some hundreds of dollars towards 
the expedition. 

l\fr. Tyrrell :-No; Lieutenant Peary wrote asking the Asso
ciation to have a member sent as a representative. 

1I r. Chipman :-But when I wrote furthe~,. he said h~ ,~,as 
expected to contribute about $500 for the privilege of gomg
some hundreds of dollars. 

Mr. Tyrrell :-There is no salary ? 
Mr. Chipman :-No. 
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The President :-From what Captain Bernier told me, he 
expectecl a member of this Association going would have a 
salary equal to what he would have if he were working under the 
Department of the Interior. 

M_r. Chipman :-If . a member of the Association should 
volunteer, the Provincial Government might pay his salary 
while away ? I do not think there would be any doubt about 
that. 

The President :-Have you a resolution ? 
Mr. Chipman :-There is no need of a resolution. This 

matter should be brought before the members of the Associa
tion individually at an early day, before the proceedings are 
out: I think the Executive should take means to do so. 

Mr. Tyrrell:-It would be well to have a small circular printed 
and sent to each member of the Association. 

:Mr. Chipman :-I will move that a circular respecting Captain 
Bernier's Polar Expedition be sent to all members at as early a 
date as possible, calling for volunteers to accompany the expedi
tion, and· at the same time outlining Captain Bernier's plan. 
This circular to include a copy of this resolution. · 

The President :-The Captain told me, he desired that any 
member volunteering should be approved by this Association 
as a body; or if no member of this Association would volunteer 
that we should ~elect some one else, to represent us. 

Mr. Tyrrell :-I have very much pleasure in seconding Mr. 
Chipman's motion. 

The President put the motion and on a vote having been 
taken declared it carried. 

1\fr. Dickson: moved, seconded bv Mr. Gibson, that the 
President, Mr. Ross, leave the chair and that Mr. Chipman take 
the same. 

The Vice-President put the motion, and, on a vote. having 
been taken, declared it carried. 

The President left the chair, and Mr. Chipman took it. 
Mr. Dickson :-I have much pleasure in moving that a cordial 

vote of thanks of this Association be given to 1\t:[r. Ross, our 
ret?ring President for the very gentlemanly and able manner in 
which he has presided over our deliberations. 

Mr, C. A. Jones:-I have much pleasure in seconding that 
motion. 
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Mr. Chipman put the motion and on a vote having been 
taken, declared it carried. 

Mr. Chipman tendered the vote of thanks to Mr. Ross the 
retiring Pr~sident. ' 

Mr. Ross:-. Gentlemen, I thank you most heartily. It has 
been a very gr~at gratification to me to be President of this 
Association; and I consider it a very high honor conferred upon 
me. I ,ms appointed Vice-President in the room of Mr. Foster, 
one of the greatest ornaments to the profession of Ontario Land 
Surveyors. 

I think every member of this Association should aspire to 
hold this very high position. I am sure it would benefit any one 
to have that ambition. While I did hope to be President some 
clay I was elected sooner than I expected to be . 

. I thank you gentl~men for the honor you have done me, the 
kindness and courtesy you have shown me and the good feeling 
that animated you in passing this resolution and tend,ering me 
the thanks of the Association. (Applause). 

On motion of Mr. Dickson, seconded by Mr. Walker, the 
meeting adjourned, 1 after singing the National Anthem. 

PRESIDENT'S ADDRESS. 

GENTLE:-.rnN,-It gives me very much pleasure to hav.e the 
honor of presiding at this, our first Annual Meeting in the new 
century, and welcome you to the sixteenth meeting, of the Asso
ciation, being the ninth, since the Act of Incorporation was 
passed. I am glad to note that the programme contains a good 
list of top.ics of interest to tlte majority of our members and, al
though there may not be so many papers to reacl. as on some 
previous occasions, there will be all the more time for discussion. 
and I have no doubt that this meeting will be a successful and 
profitable one. 

It is gratifying to notice so g-ood an attendance at the first 
session this vear, as it aug-urs well for a full and regular. attend
ance at all the sessions. There are at present 220 active· mem:
bers on the register, but only about one-fifth of our number us
ually attend the Annual Meetings. and an examination of the 
record shO\vs that a very large percentage. if not the great 
majority. of the members neYer attend a meeting; never con-
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tribute a paper, nor assist in the work of Co~mittees. Since 
incorporation, the number of members attend1_ng the Annual 
Meeting has varied between 53 and 40; but the hst of the names 
of members attending one year is very similar to a list of those 
attending any other year. A.. member attending one meeting 
usually looks forward with pleasure to the next, knowing that he· 
is benefited by coming into contact and exchanging opinions. 
with other members, and becomes a regular attendant and con
tributor. I do not suppose that any member prides himself on 
keeping aloof from our yearly gatherings, or in taking. no part 
in the proceedings, or sighs for the old days in which there were 
no fees and no reports, therefore I venture to ask an additional 
number of members to become "acti\'e," in other respects than 
the mere payrnents of their fees. :Members of our Association 
receive manv benefits besides those conferred upon them by hav
in!g legislation affecting their interests looked after~ and unquali
fied intruders dealt with. 

On, the 22nd of January last, our beloved Queen died· at 
Cowes, in the Isle of vVight, thus closing the longest and most 
illustrious reign of the world's greatest Empire. There are 
very few of our members who eyer had, or can remember having 
any other sovereign; we have all taken the oath of allegiance to 
her. and can look back with pride and pleasure to having lived 
in the Victorian Era, in the reign of a queen ,yho commanded the 
reverence and love of not only her own people, but the people of 
all lands. Her virtues and devotion have been a perpetual 
lesson.and will remain an undying- heritage. In the neighboring
Republic, a land that once formed a part of the British realm, and 
that later fomtht against it in deadly strife, this granddaughter 
of George III. was mourned by rich and poor alike, and 
memorial services were held that were marked through
out by heartfelt sorrow. Thus she whose reign was 
crowded with victories, she who encouraged science, art, 
and literature, passes into history, followed by the affection 
of all the peoples of the earth." I recommend that a Committee 
he appoin~ed to draw up and transmit through the proper chan
nels. a smtable memorial showing the esteem and affection in 
which. t~e Queen has ahvays been held hy the members of our 
Assoc1atton, and the g-reat loss her death has been to the Empire. 

King Edward VII has commenc~d his reign, better qualified 
than any of his predecessors to fulfil the arduous duties devolving 
upo? him_, and ,,·ill, without donbt. prove a worthy successor to 
his 1llustnous mother. As th~ Prince of Vv ales, he not only be-
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came the most popular man in England, but won the esteem and 
affection of all, by his direct personal patronage of every charit
able, beneficial, or scientific ·movement, and on taking the oath 
,of accession, he said it would be his aim to work for the good and 
amelioration of his people. 

I am sorry to have to announce that the hand of the reaper, 
death, has been at work among us during the past as on previous 
years, and has removed T. 0. Bolger, (Kingston); D. B. Brown, 
(Cornwall); J. McCallum, (Fort Francis); J. M. Tiernan, (Til
bury Centre), and W. S. Davidson, (Sarnia). An extended refer
•ence to these members will be found in the obituary column. 

It is with pleasure I note that the efforts of the Good Roads 
Association formed in 1894, is bdng crowned with success, and 
that many of the County Councils throughout the Province are 
taking steps to macadamize or permanently improv·e a network 
of main leading highways. This work is being fostered by the 
Government of qntario, which will probably contribute one
third of the cost. If the condition of the roads is the measure 
-of the character of a people, it is high time that the rural high
ways in this Province be put in a condition to reflect credit and 
not disgrace on an intelligent and ,progressive country. Many 
-of our members will benefit by this improvement in at least be
ing able to get back and forth from their operations in the field 
with greater ease and comfort, if not financially, in laying' out 
·and supervising the construction of the work. 

During the past season -several of our members have been 
·engaged in exploring the northern part of this Province, and 
their reports will probably show vast tracts of mineral, timbered 
and agrteultural lands. Extensive subdivision surveys may be 
·looked for at an early date in this region, and when New Ontario 
is opened up by the projected railways. the hum of the pulp
mill, nickel and steel plants will be heard in the land. 

The war in South Africa is now happily being brought 
to a successful close; a result to which Canada's sons contributed 
in no small measure. This war has shown to the world how 
firmly the bond of sympathy has been knit between the Mother 
·Country and her colonies, and has also served to bring- Canada 
and its resources prominently into the notice of Great Britain. 
wh~ch will no doubt be a means of stimulating the trade and 
-commerce of this country . 

. I am happy to note that Canada is about to become prominent 
in Polar exploration, and that Captain Bernier, whom we have 
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present to-day, and who will address us on this subject to-morrow, 
has interested the Government of the Dpminion in his pro
poEed expedition to the North Pole, and is likely to set out with 
a suitable vessel, and the most modern equipment, at an 
early date. His work and progress will be watched with our 
hearty and active sympathy, and though he may not succeed 
where all others nave failed, he will at least reflect honor and 
cre.dit, not only on himself, but also on his country, and we 
hope he may have the supreme satisfaction of declaring the whole 
of the Pole as belonging to Canada by right of discovery. 

Febn1 ary 26th, 1901. 

GEo. Ross, 
President. 

NOMINATION AND ELECTION OF OFFICERS. 

The President called for nominations for the office of Presi
dent for the ensuing year. 

Mr. Kirkpatrick moved, seconded by Mr. Proudfoot, that 
Mr. James Dickson be president for the ensuing year. 

There t eing no other nominations President Ross declared 
Mr. James Dickson duly , elected President of the Association 
for the ensuing year. 

President Ross called for nominations for the office of Vice
President. 

Mr. Van Nostrand nominated Mr. \V. R. Aylesworth of 
Bellevil!e; seconded by Mr. C. A. Jones. 

There being no other nominations the President declared 
Mr. W. R. Aylesworth of Belleville duly elected Vice-President 
for the current year. 

President ,called for nominations for the office of Secretary
Treasurer. 

Mr. Dickson nominated Mr. Villiers Sankey, of Toronto, for 
the office of Secretary-Treasurer; seconded by Mr. H. H. Gibson. 

There being no other nominations the President declared 
Mr. Villiers Sankey duly elected Secretary-Treasurer for the 
current year. 
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The President called for nominations for the office of Auditor. 

Mr. Walker nominated Mr. A. J. Van Nostrand, of Toronto, 
and Captain Gamble of Toronto, as the auditors; ~econded by 
Mr. McDowall. 

The:·e being no other nominations, the President declared 
Messrs A. J. Van Nostrand and Captain Gamble duly elected as 
auditors for the current year. 

The President called for nominations for members of Coun
cil. 

The following nominations were handed in: 
Mr. A. Lougheed, of Port Arthur, nominated by Mr. Proud

foot. 

Mr. C. A. Jones, of Petrol ea, nominated by Mr. Dickson. 

Mr. John McAree, of Rat Portage, nominated by Mr. Van 
Nostrand. 

Mr. C. J. Murphy, of Toronto, nominated by Mr. Kirkpat
rick. 

Mr. J. W. Tyrrell, -of Hamilton, nominated by Mr. Walker. 

The President appointed as scrutineers Messrs Esten and J. 
F. \i\Thitson. 

President Ross then introduced Mr. James Dickson, Pres
ident elect, to the meeting. 

Mr. Dickson :-Gentlemen: I thank you very kindly for the 
very high honor you have clone me in electing me your President. 
I have been a member of the Council for one year, and Vice Pres
ident during the past year, and during my connection with the 
Association as a member of the Committee and as an officer I 
have always been able to say that every member of the Associa
tion has given his most hearty co-operation and assistance to the 
office-bearers, and I feel sure that I can count on your assistance 
in the future as the other officers have in the past, and I know 
that you ~1111 do all in your power to aid me in the proper dis
charge of the duties of my office as President of the Ontario 
Land Surveyors' Association for the year 1901-2. 

It was moved by Mr. Dickson, seconded by Mr. Walker, that 
the Secretary-treasurer be paid the sum of $225 as a slig-ht mark 
of appreciation on the part of the Association for his services 
as ~ecretary-treasurer last year. Carried. 
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]\loved by Mr. Kirkpatrick, seconded by Mr. Dickson, that 
the Association has heard with deep regret of the loss by death 
of the following members of the profession since the fast Annual 
Meeting of the Association: Walter Stanley Davidson, Joseph 
Martin Tiernan, Thomas 0. Bolger and David Rose Brown 
and that a copy of this resolution be forwarded to each of the 
respective families of the deceased members. Carried. 

Moved by Mr. H. H. Gibson, seconded by Mr. C. A. Jones, 
that any omissions or clerical errors in the records of this meet
ing now in the hands of the acting secretary and stenographer 
be corrected by the committee on publication before being 
printed. Carried. 

Moved by Mr. Tyrrell, seconded by Mr. Walker, that a Com
mittee on Polar Research be appointed by the Council. . Carried. 

Moved by Mr. Walker, secondeo by Mr. Robertson, that a 
fee of $5 be paid each of the auditors on completing their work 
of auditing the accounts of the past year. Carried. 

Moved by Mr. Van Nostrand, seconded by Mr. H. H. Gib
son, that the Council of Management be instructed to take up 
the question of the preparation of papers for the programme for 
the nex-t Annual Meeting, and that this shall be a matter in which 
the Council has full responsibility, and that the members thereof 
be instructed and requested to see that the papers are forthcom
ing as required. Carried. Mr. vValker asked for information in 
regard to a paper by Mr. Wicksteed on Railway Work, which was 
ordered to be published in the proceedings of last year, but which 
does not appear. 

Mr. Van Nostrand stated that the publication of the paper 
was authorized by the meeting; that the paper was taken as read, 
and directed to be printed in the proceedings, but the paper 
,vas not forwarded, and therefore could not be printed. 



NOTE. 

The following letters have been received from Ottawa in 

response to the Address of Coiidolence sent to His Majesty the King, 

which is given in fac-simile on page 29. 
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SECRETARY OF STATE, CANADA . . 

File No. 186. 

@llawa, ......... :.:.~~ .... ~~·~·~······:·?,·?.·~··~············· 
Sir, 

I have the honour to acknowledge the re

ceipt of your letter of the 10th instant, 

advising or the transmission of a copy of a 

resolution passed by the Association of On

tario Land Surveyors, expressing condolence 

on the occasion of the death of Her late 

Majesty Queen Victoria, and praying that 

the reign of His Majesty King Edward the 

Seventh may be a long and happy one, and to 

state that the same has been forwarded 

through the proper channel to the end that 

it may be laid at the foot of the Throne. 

I have the honour to be, 

Sir, 

Your obedient servant, 

}6,1epl 9oJie, 
Under-Secretary o"r State. 

Villiers Sankey, Esq., 
Secretary-Treasurer, 

The Association of Ontario:Land Surveyors, 
City Hall, Toronto,fOntario. 



w. 

SEC R ETA R Y OF S T ATE, CANADA. 

No. 186. {iJ/lattJCt, ..... ;.~.~~ .... :!.~.~.~.! ...... ~.??.~ .. ~ ..... . 

Sir, 

Following up a letter from this Depart

ment, dated the 11th of May last, I have the 

honour, by· command of His Excellency the 

Governor-General, to corivey to you, and 

through you to the members of the Associa

tion of Ontario Land Surveyors the grateful 

thanks of His Majesty The King for the sym

pathetic and loyal message forwarded with 

your letter of the 10th of May, 1901. 

I have the honour to be, 

Sir, 

Your obedient servant, 

fY. f?AlletteJt, 
Acting-Under-Secretary of State 

Villiers Sankey, Esq., 

Secretary-Treasurer, 

Association of Ontario Land Surveyors, 

City Hall, Toronto. 
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MEMBERS IN ATTENDANCE AT THE NINTH 
ANNUAL MEETING. 

FEBRUARY 26TH, 2]TH AND 28TH, 1901. 

Geo. B. Abrey. 
W.R. Aylsworth. 
E. G. Barrow. 
David Beatty. 
C. D. Bowman. 
H.J. Bowman. 
W. A. Browne. 
M. J. Butler. 
Willis Chipman. 
Allan Ross Davis. 
John Alton Davis. 
James Dickson. 
H. L. Esten. 

J. D. Evans. 
R. P. Fairbairn. 
W. B. Ford. 
K. Gamble. 
J. Hutcheon. 
C. A. Jones. 
G. B. Kirkpatrick. 
R. McDowall. • 
H. McGrandle. 
W. A. McLean. 
C. J. Murphy. 
H. B. Proudfoot. 
V. M. Roberts. 

J:1.mes Robertson. 
George Ross. 
V. Sankey. 
H. DeQ. Sewell. 
W. V. Taylor. 
J. W. Tyrrell. 
A. J. VanNostrand. 
A. P. Walker. 
J. W. Warren. 
J. F. \tVhitson. 
v\?m. Spry. 
L. B. Stewart. 

RESULT OF ELECTIONS FOR 1901-19')2. 

-President ..................... ... James Dickson ............ (by acclamation). 
Vice-President ................. W. R. Aylsworth ......... (by acclamation). 

Secretary-Treasurer ......... Villiers. Sankey ............ (by acclamation). 

M ~mbers of the Cou~cil of M anagsment elected for the ensuing 
three years : 

J. W. Tyrrell. John McAree. 

Auditors for the ensuing y~ar : (by acclamation). 

Capt. Gamble. A. J. Van Nostrand. 

I declare the above named officers elected. 

Certified correct. 

VILLIERS SANKEY, 

Secretary-Treasurer. 

J. F. WHITSON,'\_ . · 
H. L. ESTEN, 1Scrutineers of Ballots. 

Under Sec. 1~. Chap 180, R.S.O., 1897 the Council appointed Mr. C. A. Jones to fill the vacancy 
caused by the res1gnatton of Mr. W. R. Aylsworth as member of the Council.-Secretary. 
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The Council during the year held its regular meetings as 
prescribed by the Statutes. 

Mr. James Dickson having been appointed vice-president on 
the c~eath of the late F. L. Foster, the Council, under Section 16 
of the Act Respecting Land Surveyors, appointed John McAree, 
of Rat Portage, as member of the Council. 

Messrs. B. J. Saunders and Maurice Gaviller were reappointed 
members of the Board of Examiners, their terms of office having 
exi=ired. Mr. M. J. Butler's term of office, to which he was 
nominated by the Lieutenant Governor in Council, has just 
expired. 

No By-laws were passed during the present year. 
Progress has been made towards supplring a reliable Stand-

. _ard for Surveyors. The Se'cretary-Treasurer has been in corres
pondence with a firm and will bring the subject before the Asso
ciation in a separate paper. Meanwhile it may be satisfactory to 
state to the Association that the Standard Bar in the custody of 
the Secretary of the Board of Examiners made by Messrs. 
Troughton and Simms, is probably the most reliable Standard 
in the Province to-clay, it having been compared with the Stand
ard in Great Britain, and also having been compared with the 
Standard in Ottawa, and its exact value given in an in.denture, 
uqder the hand of the Commissioner of Standards at Ottawa. 

As regards unlicensed practitioners. the Council has had 
under consideration, ·letters from several Surveyors and it has 
taken action on one and placed the matter in the hands of a legal 
firm for prosecution. This is a case in which it appears there 
ought to be no difficulty in obtaining- a judgrrent, and it has 
been thought better to defer the others until this case has been 
decided. 

Respectfully submitted, 

Toronto, February 27th, 1901. 

GEO. B. KIRKPATRICK, 

Chairman of Council. 

DISCUSSION. 

Mr. Kirkpatrick :-The case referred to is c,ne relating to an 
unlicensed practitioner. The Council of Management has in-
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structed a firm of lawyers to take the matter up and prosecute 
him; and we are advised that we have a very good case. 

l\fr. Sankey:-The man referred to is named Poitvin: down 
east of Ottawa. The case is in the hands of a very well-known 
firm of lawye·rs in Ottawa, and I had a letter from them yester
day morning saying they have six instances in which the man 
has run lines and been paid for them. They feel perfectly con
vinced they can convict him. This is not the first time his name 
has been reported to the Association; he has been going on with 
this work for a long time, but he has always evaded the service of 
papers on him. But Mr. Lewis has taken the matter up and 
made· personal efforts to find the exact details of what the man 
complained of has been doing. While in Ottawa I intenq to see 
how far our solicitors have gone, and to urge them to go on with 
the case because there is no question we have a case now worth 
while taking up. The difficulty before was that Mr. Lewis and 
some others seemed to think the local Surveyors should be the 
prosecutors, and the local men did not wish to take that position. 
The moment, I learned that was the1r difficulty I informed them 
that the Registrar of the Association was the proper person to 
take up the prosecution, and that the prosecution should be 
made in the name of the Association. A prosecution in the 
name of the Association would be much more effective than if it 
were in the name of an individual surveyor. 

There is another case reported at Powassan, but we thought 
it would be advisable to wait till the result of the other prosecu
tion became known and pos~ibly then, having secured one con
victi011, the other one could more easily be -effected. 
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REPORT OF THE BOARD OF EXAMINERS. 

The following is the report of the Board of Examiners: 
The Board of .E:~caminers met at the office of the Hon. the 

Commissioner of Crown Lands, on Monday, February uth, and 
the following days, as provided by statute. The following can
<lidates passed the required examinations: 

FINAL: 

Jackson, James Herbert, city of Windsor. 

PRELIMINARY: 

Adams, Charles F., city of Brantford .. 
Code, Richard Stanley, Alvinston. 
Greenlees, A)exander Hunter, city of London. 
Brian, Michael Edward, city of Windsor. 
Clark, Charles B., London township. 

Bonds of the following Land Surveyors were approved and 
filed, in accordance with the provisions of the Act: 
MacPherson, Charles Wilfrid. 
McNaughton, Finlay Donald. 
Stull, William Walter. 
Fairchild, William Howard. 
Shaw, John Henry. 
\Veeks. Melville Bell. 

The following Articles were filed by the undernamed pupils 
with the undernamed masters: 

RESIDENCE. 
DATE OF 

TERMS, NAME OF PUPIL. NAME OF SURVEYOR. 
ARTICLES. 

Clark, L. 0 ........ Fa~ncourt, F. W. . . London, Ont ... Feb. 16, 1900 Three yrs. 
MacCallum, A. J ... Robinson, T. J .•.... Barrie, Ont. ... May 15, 1900 One year. 
Russel, W. B ....... Shaw, J. H ......... North Bay, Ont. June 25, 1900 One year· 
Holcroft, H. S. • •.. Speight & Van Nos-

May 17, 1900 One year. trand .......... Toronto, Ont ... 
Law, E. H ......... DeMorest & Sylvester Sudbury, Ont .. Jan. 17, 1900 One year. 
Bray, L. T ......... Bowmay, H.J ...... Berlin, Ont .... Sept. 1, 1900 One year. 
Anderson, W. B .••. Wilde, J. A ......... Sault Ste. Marie Nov. 24, 1900 One year. 



48 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

In the case of Mr. Holcroft, the Board of Examiners, under 
the provisions of Sec. 29, R.S.O.C. 180, allowed •him to make a 
break in his term of service, in order to take a post-graduate 
course at the School of Practical Science. 

Respectfully submitted, 

GEORGE B. KrnKP ATRICK. 

Chairman of Board. 

Toronto, February 27, 1901. 

Moved by Mr. Kirkpatrick, seconded by Mr. Dickson, that 
the report be received and adopted. Carried. 

SECRETARY-TREASURER'S REPORT. 

DISCUSSION. 

Mr. Dickson moved, seconded by Mr. John Davis, that Mr. 
\Tan Nostrand be appointed as auditor in the place of l\Ir. H. J. 
Browne. Carried. 

Mr. Sankey :-The general tenor of the report is almost 
identical with that of last year; _so many fees paid and the accounts 
have all been passed by the Council. It is simply a matter of 
putting the accounts into a list. There has been no extra expense 
t_his year except the publication of the Manual, which cost us 
about $180 for printing and binding. As you will remember, the 
Manual was distributed early in the season. The expenses of the· 
Council have been about the same as last year; and the expense of 
the Board of Examiners something less than last year. The fees are 
practically paid up as well this year as they were last year. but 
some few members are in arrears for several years. However, 
other members who had been seriously in arrears have been able 
to send their money in. Taking one thing with another we are 
in about the same position as last year. 
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Mr. Gibso,;i :-How does the balance stand now ? 
Mr. Sankey:-Roughly speaking, two or three hundred 

dollars to the credit of the current account. 
President Ross:-And what is the amount in the Savings 

Bank? 

Mr. Sankey :-We had to draw from the Savings Bank in 
the early part of the year to pay for the Manual; and, you may 
remember, there was a grant made to the patriotic fund last year 
which took the cash out of the treasury in the early part of the 
year. But now, the fees in the last three or four months 
have been coming in most satisfactorily, a~cl in cases which 
I really despaired of I have been very pleased to get 
bank drafts for a considerable amount of money from 
certain members who find it is in their interest to be paid-up 
members of the Association. 

Mr. John Davis:-I would like to ask why it is that the report 
of our Proceedings is so long in appearing. I notice it is in the 
neighborhood of Christmas before we get the report, and that 
seems to me to be an extraordinarily long time• for the printing 
of a document like cmrs. Perhaps there is some reason. 

Mr. S~nkey:-The difficulty we. experienced this year ,:vas 
largely due to the long time it took to get the proofs of some of 
the papers corrected by the gentlemen who contributed the 
papers. Some of the papers ha~ to be sent to the men who 
wrote them but who were not present at the meeting, and it 
took them a long time to send them back to ns. One of the 

. papers had to be recast before being printed. And the printers 
delayed me five or six weeks; I did not get the reports from them 
till October; and then we commenced sending them out, 
I know a great many were posted in October and Novem
ber and some gentlemen here to-day say they have not yet got 
them. This was to me the first intima .. ion that they had not 
been received by those to whom they were sent. The only way 
I can accuunt for it is that the wrappers \Vere torn off. I am 
informed that in the Hamilton Post Office several wer·e found 
,yithout the wrapper on, although I had used the same wrapper 
as has been used heretofore. I do not know whether that was 
because of the rougher handling they receiv ~d; but to provide 
against the possibility of that I have now adopted a heavier 
wrapper. Being new to the business I did not know how close, 
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one has to watch printers, and authors of papers and everything 
else in order to get the thing out in proper shape. Another year 
it will not take me so long. 

\Vhile speaking on this matter I would say that it is only in 
the last ,three weeks I have received any more of our exchanges 
from the States. In fact three of them came durir,g the week 
of the meeting of our Board of Examiners, and they are up now 
in our Repository ready for mailing. The people on the 
other side of the Line, with whom we exchange, seem to have 
had the same kind of delay we have had. 

President Ross instructed the Secretary, Mr. Sankey, to 
send his report on to the Ch~irman of the Council. 
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REPORT OF COlvIMITTEE ON REPOSITORY AND 
BIOGRAPHY. 

MR. PRESIDENT.=-Your Committee on Repository and Bio
graphy, beg leave to report as follows:-

As foreshadowed in the report of this committee for the pre
ceding year, the change of rooms for. the use of the Board of 
Examiners and the Association has been made, and the great 
improvement in our accommodation is too evident to require 
notice, further than as recognition of the generous treatment 
we have received at the hands of the Honorable, the Commis
sioner of Public W arks. In addition to the advantages for the 
purpose of meeting, the three rooms now under our control 
are available for committee meetings, and for the use of individ
ual members, who have occasion to copy plans, etc., of record 
in the Department of Crown Lands. 

It is expected that during the coming year, further improve
ment will be made in this diredion. 

A considerable number of additions have been made to the 
number of works in the library, and a new catalogue will shortly 
be required. 

The Biographical section of the committee has now -more or 
less complete sketches of the following Surveyors: 

Mahlon Burwell, Milton C. Schofield, John Farquharson, 
Richard Birdsall, E. C. Caddy, Aaron Greely, D. O'Reilly, 
Samuel Ryckman, Peter Carroll, John S. Aylesworth, J. D. Mc
Nabb, P. N. ·Hyndman, William Robinson, Samuel S .. Willmott, 
J. Nepean Molesworth,, David Gibson, John A. Tidy, Thos. W. 
\Valsh, Eliakim Malcolm, Jas. Kirkpatrick, Augustus Jones, John 
McDonald, J, Stoughton Dennis, William Campbell. _Henry 
Strange, Thos. A. Blythe, Hugh McMahon, John Sttgman, 
Robert Synee, Charles Rankin. T. C. Keefer, E De Cew, Hugh 
Black, Henry Ewing, S. M. Burso12.!, J. M. 0. Cromwell, Hon. 
A. Yidal, H. DeQ. Sewell, Francis Bolger, C. J. Wheelock, Jos. 
Kirk. 

Some of these sketches are complete, whilst others are mere 
outlines. It has been suggested that with the ahove list in print_ed 
form, additions may fie made by members who can recall m
cidents in the lives of many of those enumerated, and thus add 
to the collection of data. 
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An interesting collection of photographs has been begun,. 
and your Committee would take this opportunity to solicit con
tributions of biographical sketches and photographs of members 
who have not already accepted previous similar invitations. 

Respectfully submitted, 

A. J. VAN NOSTRAND. 

Chairman. 

REPORT OF PUBLICATlON COMMITTEE. 

MR. PRESIDENT,-Although your Committee c_omn1enced 
their labors soon after the Annual l\Ieeting, our Report was not 
published as soon as we expected. There was considerable delay 
in the correction of the "proofs" of some of the "papers," as the 
whereabouts of the authors \Yas difficult to obtain; and a good 
deal of time was taken up in redrafting nearly all the illustrations. 

\Ve were unable to obtain a suitable biographical sketch for 
publication. 

1,350 copies of the report ,Yere satisfactorily printed by Messrs. 
Hendersem & Co., at a cost of $374-42. 

\Ve desire to call the attention of the members of the Asso
ciation to our advertisements. 

We exchanged Reports with the following Societies: 

School of Practical Science Engineering Society . . . . . . 150, 
Michiga,_n Engineering Society . . . . . . . . . . . . . . . . . . . . 125 
Ohio Society of Surveyors and Civil Engineers . . . . . . . . 125 
Illinois Society of Engineers and Surveyors . . . . . . . . . . . 135 
Indiana Engineering Society . . . . . . . . . . . . . . . . . . . . . . mo
Iowa Civil Engineers' and Sttrveyors' Society . . . . . . . . . 85-w· . E . . S . 1sconsm ngmeenng- oc1etv ....... ~ . . . . . . . . . . . .. 
Purdue Society of Civil Engirieers ..... : ............ . 

February 27th, 1901. 

Respectfully submitted, 

KILLAL y GAMBLE 

Chairman. 
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REPORT OF THE COMMITTEE ON LAND 

SURVEYING. 

53 

MR. PRESIDENT,-,-Y our Committee on Surveying have noth
fog special to report this year. 

Six papers, containing questions, have been under the con
·sideration of the Committee, and they beg to submit the follow
ing conclusions; for your exam:nation and· adoption or amend
ment. 

Your Committee also considered 1.\fr. John McAree's com
munication on the subject of an " Ontario Manual of Surveys," 
·and beg to recommend that the same be referred to the Council 
·with a request that the Council will take action thereon, and 
have Mr. McAree's ideas carried out if possible. 

All of which is respectfully submitted, 

Feb. 27, 1901. 

WM. R. AYLSWORTH 

Ohafrman. 

QUESTION DRA\VER. 

Ottaw..:, February 21st, 1901. 

MR. V. SANKEY:., 
I 

Dear Sir,-I regret to say that I shall be unable to attend the 
0. L. S., annual meeting next week but I enclose a ques
tion which came up in my practice a couple of 
months ago. I would like to have the answer of the Surveying 
·Committee at as early a date as possible, and would consider it 
·a favor if you will _attend to it for me. 

Thanking you in anticipation, 

I am yours very truly, 

A. J. McPherson. 



54 ASSOCIATION OF ONTARIO LAND SURVEYORS • 

'<l "' ") "> 
h. ~ 
0 0 
..J "' 

Cc ~ N 11 '" .... 
\) 

..J 
II) 
:c:: 
~ 

~ 
~ 
\), 

\J 

I 
<'.ON~ I Ill 

I 
I 
I 

I .._ 
~-----•·F !\I 

(, I 

~ A'- - - - L - _b - -· B 
~ I Q 
~ C -- - •• .J .0 ...J 

~ 
i) 
\) 

The above diagram shows the boundaries of Lot I in the
~rd Con., of a single front concession Township in Ontario. 

How would the dividing line between the north and south 
halves be run ? 

\Vould it be as shown at A B, or C D E F, C and F being the 
middle points of the side-lines of the lot ? 

ANs.-Draw line A B on a mean course between the north 
and south ends of the lot so as to divide the lot into two equal 
parts. 
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Eganville, February 23rd, 1901. 

W. R. Ayl~sworth, Esq., 0. L. S., 
Chairman Committee on Question Drawer. 

Dear Sir,-1 enclose Sketch of part of Township of Broug
ham, surveyed. 1871, Sectional system. 

On the ground I fo'und line between lots 15 and 16, where it 
was intersected by line between Concession III and IV, I traced 
both lines for a considerable distance, but found that instead of ·it 
being seven chains on concession _line, and two chains on 
side-line from roads to water as shown in Field N ates, 
the distances on gr~mnd were about 14 chains and 8¼ ch_ains re-

_LI II II 
2 

Ill 

II 

--, II 11[ 

spectively. From Field Notes it 1s doubtful whether 
posts were planted on south · side of Whitefish Lake, 
though the inference is they were, and one old set
tler says he saw one of them, i.e., between 16 and 17. I want to 
know how you would proceed to run lines between lots 16 to-
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20 inclnsive and to establish blind line between· concessions II 
and III in this block. The old posts at intersections of Road allow
ances between concessions III and IV, lots 25 and 26 are stand
ing; no other posts can be found between these and intersection 
of concession with line between 15 and 16. I found width of lots 
16, 17, 18, 19, 20, 21, 22, 23, 24 and 25 to be 200 chains .04 
links, instead of 204 chains .60 links, as shown by Field Notes. 

There is not any allowance for road around Whitefish Lake. 
Trusting that this is not too late to receive attention of your 

committee, I remain, 
Yours truly, 

HERBERT J. BEATTY. 

ANs.-1. Connect points or posts that can be found on conces
sion-Jine, 3rd and 4th concessions east and west of vVhitefish 
Lake by a straight line; and points on side-road line 20 and 21, 
south aqd north of Lake by another straight line, measure dis
tance from intersection, of said lines to ltne of side-road IS and 
16, deduct half width of side-road and divide remainder of dis
tance proportionally into five lots: 

2. Divide distance from said intersection on line 20 and 21, 
to line 1st and 2nd concessions equally, also divide length of 2nd 
and 3rd concessions on line 15 and 16 equally, and then draw 
straight line between these middle points from rear of 2nd con-.. 
cession lots. 

Huntsville, Ont., February 5th, IyOI. 

The accompanying plan shows part of the To"vn of Hunts
ville, surveyed in June I 876 and plan registered on the 22nd 
August of same year. The said plan shows the lots adjoining the 
east 5ide of Centre Street to have a frontage of 58 feet 2 inches, 
and all the other full lots a frontage of 52 feet 2 inches. 
There is an old post between Jots 65 and 66, an old fence 
between lots 58 and 59, and there was a stable erected in .c\ ug·ust 
1876. on the south-west corner of lot ~s leavino- a distan~; of 

v ' ::-, 

104 feet 4 inches between each of said land-marks and the east 
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limit of Centre Street. How should the lines between lot5 39 
and 40, lots 57 and 58, and lots 66 and 67 be established ? · 

How should lines between lots m B]Qck A be established ? 
No old land-marks being found. 

H uon McGRANDLE. 
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7 \ 
ANs.-1. Give each lot 66 and 67, its proportion according 

to Field Notes of whole width on ground of both lots. 
2 . Find point on south side of Main Street between lots 58 

and 59 from original post 65 and 66 on north side of Main Street, and give 58 and 57 each its proportion of width on ground. 
(Vide. section 37 and sub-section 3 ). 

3. The old stable without further evidence is not sufficient 
to establish that corner. 

5 
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4. The boundaries of Block A. must be first fixed and then 
the block divided according to the original Field Notes or plan. 

For answer to your.next question ,vith diagram, see answef 
to Question 2 above. 

No. 4. 
LAND SURVEYING, MINING LOCATIONS. 

In a bush survey, Surveyor A, in order to hit the post exactly, 
when closing along his northern boundary, turns off an angle 
at K, from which Pc:>int the post probably first became visible. 

Surveyor J:S. on a subsequent adjacent survey begins at F, and 
in closing- to the south on his eastern boundary is startled to find 
~-, cut line at X. Should Surveyor B stop at X and go round 
via. K to P, or locate Y on the alignment OP and cut the line 
from Y to P ? If the former, should he not plant a post at K 
also ? In any event if a fire should obliterate all the lines, leaving 
only the pyramids of stones at the corners, would not 0-P' be 
the N boundary of A's survey ? If a corner be placed at X, then 
possibly O X P would be the final result ? 

t' . 
( 

:,:: .. 
C 

" r 

0 
0 

~ 

t 

40,oo -

5UA.'IIEY BY B 

K 

- ------' ----~- 0 ---- - V _____ ......, 

0 

~ SUR v EV BY A 
0 

0 
ct 

ANs.-More data is required for complete answer· but it Sur
veyor A ran the line O K P and it can be proven th~t he did so 
we think it nmst stand. 
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Collingwood, August 21st, 1900. 

P. S. Gi_bson,_ Esq., 0. L. S., Willowdale, Ont. 

De_ar Mr. Gibs~n,-1 have a qu.estion of boundary on hand, 

on which I would like to get your opinion, as I have not gdt the 

.dates of the old amendments to the Survey Act. 

CON.IV 

oft'\· 

·.25 

The case is as follows: 
In 1838 the boundary between the east halves of lots 24 and 

25, concession V (see diagram enclosed), was fixed giving a jog 

on the blind line of concession V. 
This survey was confirmed by H. P. Savigny, P. L. S., in 

1854, and it appears also by Gibbard and Robt. Ross, P. L. S's. 

In 1872 or 3, when determining titles for the Muskoka Extension 

Railway, P. L. S., A. C. Thompson, in conformity with Section 
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31 Survey Act, ran a line from the post in Rear straight through 
to the lake leaving no, jogs. 

Qu.-W as there anything to 2_ermit the first survey giving 
jog in the centre of the concession ? 

We want the matter settled without law-suit. 
Yours sincerely, 

M. GAVILLER. 

ANs.-Line should be run from rear of _c;th concession straight 
to the lake. (See last part of Section 31). 
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No. 6. 
Sudbury, Ont., January 22nd, 1901. 

W. R. Aylesworth, Esg., 0. L. S., Belleville, 

Chairman L. S. Committee, 0. L. S. Association. 

Dear Sir,-I herewith submit a question for discussion 
by your Committee. 

How would you run the rear line of any or of all the lots 
in this block ? 
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. . This is in a Towns~1ip mentioned in (Sec. 28, sub. 2), wherein 
1t 1s enacted that all Imes must be run on the astronomic bear
ing as shown in original Field Notes. 

It has been my· practice so far to run rear lines on a course to 
intersect side lines of lots in the middle, presuming that Sec. 28 
(2) only refers to side lines of lots, but I do not see that the sec
tion covers this. 

Yours truly, 

L. V. RORKE. 

ANs.-W e think Sec. 28, S.S. 2, only refers to side-lines of 
lots-and rear line of lot No. 1 I in 7th concession should be run 

' ' if original Field Notes show that to have been the intention, 
from middle point on c. d, to middle point on a. b. (Vide 
Sec. 34). 

REPORT OF COMMITTEE ON DRAINAGE. 

Mr. C. A. Jones :-Mr. President, and Members of the Asso
ciation, Mr. Code, the Chairman of the Committee on drainage, 
is not present to-day, and in his absence the Secretary has asked 
me to read the report. 

Mr. C. A. Jones reads the report as follows:-

TO THE ASSOCIATION OF ONTARIO J,AND SURVEYORS: 

Gentlemen,-That the work of drainage has not diminished 
during the past year, and that .litigation has not decreased, 
appears to be the conclusion of a number of members of this 
profession, whose practice is composed largely of drainage work. 

It would involve considerable labor to review the drainage 
works of importance and decisions respecting drainage cases, and 
it has been before suggested that the reports and decisions on 
drainage cases might be published at nomiru1l expense, by the 
Provinc~al Government, in which suggestion many concur. 
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The provisions of The Drainage Act are being gradually 
defined by decisions of the courts, but the enormous cost of 
such,. suggests that some change should be· made in the pro
cedure, upon which final decisions are given. 

The main questions as to usual, " Benefit," '' Outlet Liability,'' 
and " Injuring Liability,"-and of note among opinions ex ... 
pressed in cases decided in the past year is contained in " Notes 
for Judgment of the Court, delivered by Gwynne, J., re Suther
land Innis Co., v, Romney." an appeal from a judgment of the 
,Court of Appeal, of Ontario, affirming a judgment of the High 
Court, dismissing an action instituted by the appellants, in 
which the learned Justice states: 

"Then in Sec. 3, sub~section 5, is enacted, 
the mode by which the amount to be charged to each particular 
lot to be assessed is· to be· determined. 

A careful consideration of the Act therefore condemns, in 
my judgment, as wholly inadmissible, a construction which 
should hold that lands not benefited by a drainage work con
structed under the provisions of the Act, are nevertheles·s made 
liable to assessment, for " Injuring Liability,' or " Outlet Lia
bility,"-notwithstanding the words in the third section, pur
porting to authorize the Engineer, to make an assessment of the 
lands and roads within said area, to be benefited, and of any 
other lands and roads liable to assessment as hereinafter pro
vided. The provisions coming under the term " as hereinafter 
provided," seem,· I think, to favor rather the construction that 
what the Legislature intended was, to provide in the interest 
of the persons to be assessed, that the sums should she,v the 
nature of each item charged separately, as follows :-First, for 
"Benefit," meaning I apprehend thereby. (for no interpretation is 
given to this word in the Act). the benefit conferred by the 
facility for the drainage of all lands within the area of the drain
age work: which benefit would vary according to the difference 
of elevation of the respective lots :-the quantity of water to be 
drained from each: the distanc~ of the several lots from the drain-
age work, and the like. · 

Secondly:-For "Injuring Liahility." that is to say for the 
special chanre to each lot from which water is caused to flow to 
the injurv of other lands in the rn•nner <lescrihed in the Act, 
under definition of "Ininring- Liahilitv." The whole cost of that 
work. in so far as it relates to the r·e;,,oval of this water is to he 
home specia11v lw an assessment upon the lots for ,vhi-ch the 
water <loing injur·y is so caused to How: 
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Thirdly:-For "Outlet Liability," which is only authorized 
to be assessed for in the one particular case of a drain constructed 
in orie Township being continued into another until a sufficient 
outlet for the waters coming down such drain is reached. 

The application of the same precise mode for determining 
the amounts chargeable for "Injurino- Liability_" and for " Out
Jet Liability,"-does not appear to b~e, I think. quite felicitous. 
The best mode of applying that sub-section to " Outlet Liability" 
would seem to be, first-to determine the total amount charge
able for " Outlet Liability," by a calculation bastd upon the 
volume in which, and the speed at which the water comes down 
the drain to its· outlet in another Municipality, than that in which 
the drain is initiated, and secondly; to apportion that sum among 
the several lots from which the water is caused to flow by arti
ficial means from the lands assessable into the drains upon a cal
culation, based upon the volume in which, and the speed at which 
such waters are respectively so caused to flow into the drain. 
In any case all lands from which no water is so caused to flo'Y 
into a drain, having its outlet in another Municipality than that 
which the drain was initiated, would be exempt from assessment.'' 

To compile a report to agree with the enactment of the:_ 
Drainage Act, with the various interpretations placed upon such 
by the different courts is a work requiring considerable ability 
and the necessity of a personal inspection of each particular 
parcel is apparent from decisions on appeals to the Drainag~ 
Referee, and the Higher Courts. 

Work under the Ditches and Watercourses Act is apparently 
in no better condition than formerly to judge from the opinions 
expressed by memhers. 

Some time ago, Sec., 28 of this Act, relating to the non-com
pletion of work was amended by inserting the clause, " or at any 
time, not later than six months after the time fixed for the com-
pletion of the <litch." 

The working of the entire Act is blocked by this insertion, 
after the time limited has expired, and the Engineer has no 
authority to let the uncompleted parts, and the only course clear 
is a new award with its attendant risks. 

An extension of time should he made, or tlh~ cl:rnse ornitte:.l 
entirely. 

Though it is evident, we will not see changes effected until 
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after extensive litigation, it is still wise to work 11n<ler A~ts a5 
they are and to follow carefully the decisions of the courts relat-. ' . 
ing to the various sections. 

A. s. CODE, 

Chairman of Committee on Drainage. 
February, 27th, 1901. 

DISCUSSION. 

Mr. Sankey :-The case referred to in that report is the 
Sutherland Innis Company, plaintiffs, against the Township of 
Romney, and is reported in volume 30 of the Supreme Court of 

· Canada Reports; this was an appeal from the Court of Appeai 
of .Ontario. The report of the judgment commences at page 
495 and concludes at page 535. 

Mr. Jones:-Mr. ~ankey has suggested having a number of 
copies of this report struck off in typewriting and sent to those 
who are most interested in drainage matters and ask them to 
send in their opinions or suggestions in regard to it. 

Mr. Aylesworth :-I think if the case were cited in the Com· 
mittee's report that those interested could get acc~ss to, the law 
libraries and see the report as it is published in the Official Court 
Reports. 

Mr. Sankey :-I was going to suggest getting five or six 
typewritten copies, which would not be a very expensive matte:, 
and they could be forwarded in the form of a circular letter to 
those members of our Association who are more intimately con -
nected with drainage, and each one asked to send in a small 
digest of his ideas, and to say whether in his opinion it would be 
interesting to, the members at large to have this printed or to 
have a digest of it in our annual report. Of course the case 
would be cited any way; but possibly it might be difficult for 
some members to get hold of these Supreme Court Reports; in 
the large towns and cities they could be got at, but in the country 
it would be more difficult. I think it would be a little work for 
the new Drainage Committee to tackle in the early stages of 
their year if they were to give us a digest on the matter for publi
cation in our next annual report. 

The President :-It would not cost much more to print the 
w~ole report in full, than to make typewritten copies, and if 
prmted in full it could be sent out to all our members. 
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Mr. Sankey :-Several members are not interested in drain
age at all. If we sent it to the drainage men, those most inter
ested, six copies would go a long way; and if they would send 
us a digest on the result, I think we would get up a very useful 
.addition to our next year's proceedings. 

The President:-Almost every member is liable to have 
-drainage cases. 

Mr. Sankey :-Just printing that without any remarks would 
not be of as much use as if we had the opinions of men qualified 
to give opinions on the matter, and then publish the whole thing 
together. Still, if the Association desires to publish the whole 
-of it, the expense does not amount to a great deal, and a matter 
,of expense sliould not deter us from doing it. 

Mr. John Davis:-Would it not be better to refer it to the 
Drainage Committee and let them prepare a digest of it ? 

Moved by Mr. John D~vis, seconded by Mr. Evans, that the 
report of the Drainage Committee be received and printed in 
the Minutes; and that the Drainage Committee be asked to pre
pare a digest of the case cited in the Committee's report which 
:should also be printed in the Annual Report.· Carried. 





DISCUSSIONS. 

STANDARD OF MEAS!JRE. 

Mr. Sankey :-I see tha~ Mr. M. J. Butler is in the room. I 
had hoped that he would have been here this morning to hear 
what was said with regard to the standard of measure. We have 
a few minutes yet before the time for hearing Captain Bernier's 
lecture, and I would suggest that the time be filled in by a few 
remarks from Mr. Butler. 

Before I take my seat" I would like to say in reference to the 
proposed Standard which was presented, and which is in feet and 
rnths, and links and roths, that a member o-f the Association sug
gested that before this Standard would be worn out, or before the 
value of it would have been earned by the surveyor who had it, 
the metric system would probably be adopted', and that we must 
not be too quick in adopting the old-fashioned Standard. I 
make these remarks because I know that Mr. Butler has a good 
many ideas on matters of this kind. 

Mr. Butler:-! had intended on the discussion to touch upon 
the origin of the British Standard, and to show the manner in 
which it was fixed. But Mr. Sankey suggests that I just deal 
for a moment with the metric system, as distinguished from 
ours. Some years ago-in 1885-there was a paper laid before 
the Institute of Civil Engineers in England, by which it was 
sought to show the advantages of the metric system, and the 
disadvantages in the way of loss and trade those using the British 
and Engiish measures throughout the world were suffering from 
because of their failure to adopt the metric system. At that time 
I had no personal experience in the matter, except in a little 
way, from an academical standpoint; and it did seem to me the 
criticisms of those who were in favor of retaining the English 
system were simply evidences of the conservatism of Englishmen 
and· that hundreds were more in favor of the metric; but since 
that time I have had some work to· do under the metric system, 
and· I found it fovolved a good deal of calculation; and as a result 
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. of that experience I am not in favor of the general application of 
the metric system to engineering contracts. The changes that 
would be involved are so great as to practically render the whole 
of our accumulated engineering literature valueless. That in itself 
is a very serious matter. I do not think there is a lathe, or a 
-screw or a bolt or a single one of the essential elements that go 
to make up a machine, or a bridge, that could be converted from 
the one measure into the other. We would simply have to 
abandon our present standard of measure, and by usi_ng per
haps data that is accumulated for a convertible unit, start all 
.over afresh and not attempt to make use of conversion 
tables. It is a delusion and a snare to think you can take a con
version table and fit the English system into the metric or vice 
versa. The difficulties are such as would overwhelm a man even 
to attempt. 

Besides this, I think in the training of the mind one of the 
most valuable things a man can learn is to use mental arithmetic 
well, but most men who attempt to multiply two or three 
decimals together mentally will find out they cannot do it. If 
you attempt to multiply ¼ by ¼ in the decimal system you have 
~15625 and so on, and who can multiply these mentally? 

I think the remarks I have to· make are better stated by Sir 
Frederick 'Bramwell who discussed the question before the So
•ciety; and as the discussion only occupied a few pages I will just 
read to you what he says: " Sir Frederick Bramwell, President, 
-said he wished, before the close of the meeting, to ask the in
dulgence of the members for 0.0833, or it might be o. 1666 of an 
hour. vVhat was the object of a system of arithmetic ? He sup
posed that it was to be able to make calculations in the easiest. 
manner, and to arrive at sufficiently accurate results. 

That is just the point here. I think that one of the most sen-
5ible things an engineer can learn is to learn within what limits 
a measure is reliable. One of the first things he wants to do is 
to drop three or four places of decimals. The metric system has 
a tendency to make him go to, not three or four but ten or 
twelve. I think any finely subdivided recurring decimal of this 
kind is something we should try to get away from. 

"The question, therefore, was whether the system in use in 
England, or that in use on the Continent, was the more likely 
to satisfy these conditions. He· felt inclined to say, from many 
years' consideration and experience, that the English system 
was the more likely to give this satisfaction. Of course a mere 
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statement of opinioi:i, if uns~pported by facts, was of no value~ 
and he therefore desired to give one or two reasons for the faith 
that was in him. He wished to be allowed to use the decimal 
system with English weights and measures when· he liked and 
to use vulgar fractions when he liked. At the present tim'e the 
metric sys~em was permissive in. England, so that any one 
could use 1t when ~e pleased; but he presumed that the object 
of the author was to have an Act-a compulsory Act-which 
should forbid the use of the present English weights and meas
ures. What would be thought by the advocates of the metric
system, if those who pi:eferred English weights and measures 
were to introduce a Bill for the purpose of prohibiting the metric 
and the decim~l method. They would, no doubt, look upon 
such a measure as being very wrong and improper, and he must 
be permitted, on the other hand, to regard the introduction. of the 
Bill to compel the use of the metric system as being equally 
wrong and improper. His hearers must not suppose that the 
advocates of the metric system were not amenable to the 
charge of seeking to make the continual use of the existing sys
tem a crime. The Bill brought in by Messrs. Ewart, Bazley,, 
Baines, Smith and Graves, on the 24th of February, 1868, con
tained the following penal clauses:" 

Then it went on to recite that the metric system must be· 
used, under a penalty and forfeiture of the price if the English 
system was used. 

"There must indeed be an extreme supericrity of one system 
over the other, to justify an enactment that would cause a man 
to be considered a breaker of the law and liable to penalty simply 
because he chose to make his calculations by the old method 
instead of the new one. All that he asked was, that liberty 
should be left to people to make their own selection, and he 
thought if that liberty were continued it wou~d be easy to foretell 
the result. The permission to use the metnc system as ~ legal 
measure had existed in England for some years, and m the 
United States for a still greater number of years, but it had not 
been adopted; whereupon the advocate: of the metric system, 
not content with leaving it to the selection of the people to use 
that which was most convenient, wanted to force their par
ticular mode upon them by means of penalties. To come now 
to a consideration of the relative advantages of the two systems .. 
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What were the facts ? The Author had spoken of "stones/' 
" drams," " scruples," and so on; but such measures were not 
used by engineers. He had ridiculed the scale of three-six
teenths of an inch, but, as had already been pointed out, that 
was one sixty-fourth of a foot, and he believed that his mind was 
as capable of grasping the idea of one thing being sixty-four 
times the size of another as it was of being impressed by the 
motion that the relative dimensions of two objects were I and 
100. The Author had brought forward a pair of calculations to 
illustrate the general superiority of the decimal-metric system 

· :above the existing English system; but in one sense, and in one 
·sense only, was this calculation that had been placed before them 
typical of the metrical and decimal sys~em-in the enlarged 
copy on the wall the decimal point appeared in the wrong place, 
:as it always did." 

The comparison that was put on the wall simply showed the 
different calculations necessary to find the weight of water in a 
tank measuring 10 ft. 6 ins. by 6 ft. 2 ins. by I ft. I in., by the 
English system as compared ·with the metric system. The cal
culation shown on page 44 of the report I have referred to, and 
is as follows:-

" To find the weight of water in a tank measuring:-

Table A 

Ft. Ins. Ft. Ins. Ft, lrls. 
10 6 x 6 2 x 1 1 (or) 

10.5 
6.17 

735 
105 

630 

4 785 
61.083 

194355 
518280 

647850 

4)70162.155 

4)17540.538 

M. M. M. 
3,20 X 1 88 X 0.33 

3.2 
1.88 

256 
256 
32 

6 016 
0.33 

18048 
18048 

1. 98528 tons. 
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-1)4385, 134 

7)1096.283 

.4)156.611 

20)39.152 

1.957 ton, 

71 

That example on Page 44 shows a little more in favor of the 
metric system in the calculation as the author reduced it to 
decimals and that makes the English calculation look a very 
large one and the metric one a very small one; but it will illus
trate the point which Sir Frederick Bramwell makes. He says, 
" Some years ago he went into the worksho2s of the Paris and 
Lyons Railway, where he was shown a drawing of a locomotive, 
with a variable blast-pipe, and he asked what was the maximum 

:and what the minimum area. One of the engineers took a sheet 
of foolscap, covered- it with figures from toQ to bottom, and 
then gave him a dimension rather bigger than that of the 
cylinder. Sir Frederick Bramwell had a two-foot rule in his 
·pocket, and, finding that the drawing was made on the scale· of 
one-tenth, he applied the English inch tenth, and so got out 
the area and translated it into French measures, which he did in 
-one-fifth part of the time occupied by the man figuring on the 
paper. He did not displace the decimal point, because he had 

·not got one. Reverting to the calculations on the wall, he wished 
to show how utterly misleading they were. The Author had 
placed before the members two comparative calculations, em
ployed to ascertain the weight in tons and decimals of tons of 
the water contained in a given sized vessel. In consequence of the 
bulk of water representing the weight in French measures he 
was enabled to stop in his calculation on arriving at the cubic 
contents, and to say, "The whole thing is done; there is the 
weight of the water; but if you do it in English measurements 
you will have all these additional figures to use before you can 
get the weight of the water." Assume for the moment the dif
ference in the length of the two calculations existed, what did it 
prove as regard the general question ? Nothing whatever. To 
what did it apply ? To fresh water at a particular temperature, 
and to nothing else. There was no other li.9uid on the face of 
the earth, from ether to mercury, for which it would be true. It 
was not true for salt water, nor would it even do for fresh water 
:at a different temperature. In any other case a multiplier must 
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be used to get the weight, which would make the metric calcu
lation as complex as the Author's English example. But who 
but one whose mind was warped by the metric system would 
have thought of turning inches into decimals of feet prior to cal
culation. Would not any one else have worked the sum 
thus-?" 

And then he works it out by" the duodecimal system as 
follows:-

10.6 
6.2 

5,4.9 

7o.1.9 
" Let any one go to a French railway station, and ask for 

three tickets from A to B, and it would generally be ·found that 
the man ( or, as was commonly the case, a woman with a 
man to look after her) could not tell the amount without taking 
a piece of chalk or a pencil and making a calculation. The 
clerk would have no more idea of what three times the single 
fare was than a child would have. Compare such a person's 
power of calculation with that of an English butche(s wife or 
daughter who was in the habit of dealing with pounds and ounces 
and pence. Let him test the question nearer home. Could 
many of those present mentally square 3.25 ? He believed very 
few. But there was no difficulty in squaring 3¾ = 10 9-16. 
10 9-16 was a sum easily appreciated and easily expressed, while 
10.5625, the decimal equivalent of the vulgar fraction was much 
more cumbrous, and he ventured to think did not form any im
pression on the mind, except that it was a -little more than one 
half. Again, which of them could square 4.125 ? That to the 
majority would be almost impossible, but with 4¼ there was no 
difficulty. 17 1-64 compared with 17.015625. It appeared to him 
that a system like the 2resent one, which enabled mental calcu-
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lations to be made rapidly and accurately, was enough for aU 
practical purposes. . . . . Water had been ref erred to as an 
instance of the wonderful use of the metric sxstem. He would 
take a water illustration of a simple calculation by the English 
system. If engineers wanted to know how much a pump would 
lift, what did they do ? They squared the diameter and multi
plied by the stroke of the piston in yards, and at once obtained 
the amount in pounds, as every yard upon the circular inch was a 
pound. Taking an 8-inch pump,· the s_guare was 64; it was mak
ing 10 yards a minute-64 gallons a minute-there they had it 
in a moment. Another instance, I inch of rain to the acre was 
100 tons, or, to be more accurate, 101 tons. In the United 
States, where, as here, they had the option to use legally the 
metric system, they had not used it. Mr. Sellers, one of the best 
authorities, had said that the thing was not fit to be used. He 
would refer the members to one who was not a bad engineering 
authority, Rankin. He would read to them the last verse of 
Rankin's song in praise of tµe three-foot rule:-

" Here's a' health to every learned man that goes by common 
sense; 

And would not plague the workman on any vain pretence: 
But as for those philanthropists who'd send us back to school, 
Oh, bless their eyes, if ever they tries to put down the three-

foot rule." · 
That seems to me to sufficiently illustrate the standpoint of 

perhaps one of the best authorities in England, and a very able 
engineer who knew something of what he was talking about. 

Another gentleman, Mr. H. Bauerman expresses the opinion, 
" As the result of long experience in the ,!;lSe of various metro
logical systems in different countries, he was unable to agree 
with the Author's conclusions as to the desirability of inter
nationalizing the metrical system to the exclusion of all others. 
He thought that the weights and measures used at any partic
ular time by any people fairly correspond to their local anc 
temporary necessities and as new necessities arose, they would 
be met by the adoption of new, or by the modification of old, 
units." 

I will wind up by a remark from Mr. Ferdinand Hurter, 
who says, " That the only important reason for. a change from 
the English to the metric system was that many nations had 
adopted the latter;" and he compares the yard in this way: "It 
was irt the workshop that the English system was superior to the 

6 
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French; and the English inch was the standard for screw-cutting,. 
not only in England, but throughout the world. It must not be 
forgotten that the British public was not prepared, nor prepar
ing for such a change. Decimal calculation was· unknown to 
the mass of the people. Boys were allowed to leave school, hav-
ing passed the fifth standard, void of all knowledge of decimal 
arithmetic. Surely it would be unfair to take the masses by sur
prise. But if the metri'c system must be, let it be the metric sys
tem pure, the metric system compulsory; not a metric system at 
the option of any engineer. Let there be no mixture, particul
arly in plans to be submitted to, and discussed by, parliamentary 
committees." (Applause). 



SURVEYORS AS REFEREES. 

Mr. McDowall :-Mr. President and Gentlemen, I was made 
referee, by appointment from J uJge Masson, in a dispute over a. 
line in the Township of Howick, in the County of Huron. Whe111 
the appointment reached me I looked up the Act regarding the 
matter. The first thing in the Act I noticed is that arbitrato~s 
are supposed to take an oath before starting, but there is noth
ing mentioned in the Act about referees taking aq. oath. I made 
enquiries of a solicitor, and he thought I had better take the 
oath. I took it, and sent it on to the Judge, and I sent certi
fied Field Notes of the line in dispute. I came to Toronto and 
looked over the rest of the Township in close proximity, for 
fear the notice I received would not cover the country when I 
arrived on the spot. When I arrived there I found it was a very 
easy survey indeed; the original stakes were found and proven 
without much difficulty. The line had been run by two Pro
vincial Land Surveyors, Mr. Bolton, of Listowel, and Mr. J. 
McNab. There was a difference of some sixteen feet between 
us at the back. The depth of the lots in question was fifty 
chains. The bearing line was the County line between Bmce 
and Huron; and it was between lots one and two, just eighty 
rods in width. On the front of the lots we almost all agreed 
within a few inches. At the back I was further south than either 
Surveyor; I was eight feet from Mr. Bolton and twenty-four 
feet from Mr. McNab. 

The defendant in the case lost. I sent in my bill, estimat
ing my time at $20 a day. They brought my bill before Mr. 
Thorri, the Taxing Officer at Osgoode Hall, to have it taxed; 
and I attended on the taxation. Mr. Thom cut my· bill down, 
some; he gave as his reason for that that I was there as a Sur
veyor merely, unless I heard evidence on the ground; t.hat I 
was only the arbitrator in the case of · hearing the evidence; and 
he would only allow me $20 or at the rate of $3 an hour for the 
time I spent in taking the evidence on the ground. $3 an hour 
is what the Act calls for. For the balance of the time he gave 
me $6 a day and my exQenses. 

Mr. Kirkpatrick :-I did a little better than that. I was 
appointed Referee by the . High Court of Justice in a case of a 
disputed survey in the Township of Saltfleet, in 1899, under the 
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same Act. I went on the ground and I took evidence as an 
Ontario Land Surveyor in the case. I traced up all I could. I 
took a good deal of the time in doing it because it was very 
difficult to find anybody who knew anything at all about the 
original survey, it having been made in r 797. I then examined 
into the special section of the Act which related to it, and I 
searched back to find the preamble of the original Bill. I found 
there the explanation which of course has not been reproduced 
in the Act giving the reasons why the Act was changed in that 
particular case, and fully explaining the whole system of survey 
and how it should be run. I have since found that there is in 
Mr. Esten's " Disputed Cases," published by this Association, 
a ·decision which was made by the Court prior to the date of the 
introduction of the alteration of the Act; that bore out my survey 
in accordance with the Act; and if I had only known of it be
fore, it would have saved me much time and trouble. That case 
had evidently escaped the notice of the Judge, and of the 
solicitors on both sides and of the Surveyors on both sides as 
well, because had they had it they could have at once seen the 
proper mode of procedure in running that line; because the 
Court had decided prior to the amendment of the Act that such 
was the proper way to run it. I fancy after that that it wa'1 
thought better to introduce an amendment which ,vould set out 
in definite words what the Surveyor should do. That is, in those 
townships in which the side lines have been run and the con
cessioi1 lines have not been run, that a side line should be traced 
out on the ground in the same way in which it was originally 
run in the first survey. In the Township of Saltfleet, I found, 
by looking over the notes of Augustus Jones, that he ran one 
side line from the south to the north, and then crossed· over 
and ran the next side line from the north to the south. and so 
on through the Township. When a Surveyor is' called on to, 
run a side line in any Township he has to use the side line in 
exactly the same way as if it were a concession line, that is. he 
must find a point, or two points, on the side line through the 
township and join those to his orig-inal work on the ground. 
That I did, and sent my report to Chief Justice Armour. .J sent 
my hi11 in charging $20 a day and travelling expenses; and it was 
paid without a murmur. 

:President Ross:-The difference between vou and Mr. Mc
Dowall apparently is your account was not appealed against. 

,v e are very glad to hear the experienc~ of these two members 
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of our Association, and it will probably prove valuable to other 
members. · 

Mr. McDowall :-Where · should these 'reports be filed ? 
The Act calls for plans to be filed in the Registry Office. I 

sent niy whole report to the Judge. 
Mr. Van Nostrand :-I think, as far as I can learn, the 

proper place for filing those papers is with the Registrar of the 
Court in the County in which the action is beo-un. I had a case 
1ast spring-it was not the same kind of cas: as we have just 
hear_d of-_ under Section 2 of the Act which provides that the 
parties before the action comes to trial may agree to refer it to a 
Surveyor, and in that case the Surveyor is practically the 
Judge; and the plaintiff and defendant, each by his • solicitor, 
have to be heard by the Surveyor as Referee, just in the same 

· way that an ordinary reference is made at Osgoode Hall. In this 
case there were three parties to the suit, and necessarily three 
lawyers and they all insisted on all the legal machinery being 
proceeded with. The witnesses were called and examined by 
the solicitor calling them, and cross-examined by the other 
solicitors; and all the evidence was taken in writing and signed 
py the witnesses after it had been read over to them. Affidavits, 
such as are usually taken under Chapter r8r, would not do there; 
it had to be oral evidence. The rep.9rt of the Referee was to be 
filed with the Registrar of the Court, and it was so filed, and the 
Registrar forwarded it to the Judge, and the Judge made his 
finding on that report. I was so fortunate in this case as to 
have the Judge agree with me; and if our stenographer will only 
clo!:e his ears for a moment I will confess I charged only $15 a 
day. My bilJ went through all right and I did not have to attend 
any taxation. I think in the end that I came out just as well at 
$15 a clay as if I had made it $20 a day and charged for fewer 
days.· I do not, howev~r, desire this to be considered as a pre
cedent for other references. 

President Ross :-Did they allow you a stenographer to take 
the evidence ? 

Mr. Van Nostrand :-The solicitors agreed amongst them
selves that one of them who was not, as it happened, actively 
interested in the case should take down the evidence in long
hand. He was familiar with that class of work, and he took 
the evidence down in extenso while it was being given; and 
it· was all signed while the witnesses were yet there. In other 
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cases it might be that a stenographer would be necessary, and 
in that case, of course, .he would have to be a Court Stenographer 
or other properly qualified stenographer. The fact that an 
unofficial stenographer might be able to do the work would per
haps not be sufficient. 

I think it a good thing that this matter has been brought be
fore the Association, because it is an Act that has not been made 
very much use of as yet; it is comparatively new; and cases may 
crop up at any time. It seems to me that the Act provides the 
common-sense way of settling these disputes, because they come 
before the men who are best qualified to decide on the points; 
and as a rule the courts will hold with what the Referees decide. 
The expense is considerably lessened in these cases~ because the 
evidence is taken right on the ground instead of going to the 
expense of bringing all the witnesses to the legal centre. In 
the case I had, I know a great deal of expense and a great deal 
of time were saved and I think the results were probably better 
than they would have been if taken up before the Judge, and 
Surveyors only called in as witnesses. Th~ fact that the Act 
provides that the Referee's charge shall not be less than $10 or 
more than $20 a day is also rather in favor of the ordinary 
p'r'actitioner. 

On the question of the per diem charge, I have made some 
enquiries and I find that in cases of arbitrations and references 
to judges and legal practitioners, it is customary to have a con
sent, given, signed by the solicitors for both parties, something 
to this effect, " It is consented by counsel for both parties that 
the total number of hours occupied by the Referee in hearing 
evidence or argument and in considering his award or otherwise 
in ,connection with this reference shall be added together and 
such total number shall be divided by six, and, that each six 
hours of the said _total number shall be taxable as a statutory day. 
Fractional parts of days shall be taxable at . the same rate. 
Adjournments are to be taxable as provided by the Statute. 

This prevents any possible chance of an appeal to taxation on 
the question of the Referee's right to make the per diem charge 
of $20 per day as provided by the Act. 

President Ross :-In what year was the Act passed ? 

Mr. Van Nostrand:-It is in the Revised Statutes of Ontario, 
1897; and it is published in our Manual at page 37. It is very 
interesting reading. -
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Mr. Walker :-Did I understand Mr. Van Nostrand to say 
that he did not take any measurement on the ground; that he 
was the Judge altogether. 

Mr. Van Nostrand :-1 took the evidence on the ground. 
And I had learned that the former survey had been made many 
years ago by Mr. Passmore; and knowing that his Field Notes 
had not been filed,. that it was simply a survey ratified by Act 
of Parliament whereby only the work on the ground and the 
plan as recorded in the Crown Land's Department were official, 
it was necessary to have the consent of the parties to consult his 
Field Notes. These Field N ates r found, after a great deal of 
trouble, and they practically settled the point. They were very 
definite as to what was done in that particular case, and they 
showed clearly how .their survey should be made. Without those 
Field 'N ates the results might have been very different; but the 
Field Notes were very satisfactory. Knowing that Field Notes 
are not considered official, nor considered evidence unless the 
Surveyor is there to swear to them, I overcame the difficulty 
by getting the written consent of each of the solicitors acting 
for the three parties and that estopped them when they came to 
the Judge. Copies of the Field Notes relating to the question 
were filed, that was included in their " Consent." Exhibits were 
put in, I think about a dozen or more; they all had to be put in; 
and everything was done in the usual court form. This, how
ever, was quite a different style of reference from those referred 
to by Mr. Kirkpatrick and Mr. McDowall who were called in 
really to assist the ·Judge after he had the witnesses before him. 
In the case I had, the parties agree on a joint Surveyor or Referee 
and the Judge simply found on the Referee's finding. 

Mr. Walker:-The point I wanted to get at was, did you 
make any surveys at all ? 

Mr. Van Nostrand :-The surveys were made after the Notes 
had been consulted, but that was a comparatively unimportant 
matter; it was simply ranging a line between two points on 
either side of the concession. 

Mr. Walker:-· The evidence you took was more to decide on 
the governing points. 

Mr. Van Nostrand :-The evidence was to fix the governing 
points, a~d to <lecide as to whether there was origina!ly a ~og 
at the blind line. The survey was a small matter and (mcludmg 
the planting of six monuments) was done in one $15 day. 
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-President Ross :-You get the Referee's fee for your survey 
as well as for acting as Judge. 

Mr. Van Nostrand :-Yes, throughout. 
Mr. McDowall :-I might say that, in my case, I was advised 

by Mr. Thom to always make my bargain before I started, on 
my reference. 



TRACK SURVEYING. 

Mr. Stewart :-I can give an account of a little track survey
ing, (if by that term is understood an appr.oximate survey of a 
route), that I undertook a few years ago. I was going to spend 
my vacation in the Rocky Mountains; and we intended to start 
from a point of the C.P.R. just in the eastern outskirts of the 
Rockies, and, following the trend of the mountains, keep among 
them or in their outskirts, nearly up to the source of the Atha
basca River. It struck me, before leaving, that it would be 
rather interesting, as most of the country was almost u11known. if 
I could bring home some results that ~ould enable me to make 
a map of our route. I looked through all the different works on 
surveying that came within my reach but I could find no infor
mation as to how such surveys were generally carried out; so I 
decided to• make a traverse of the route, using a prismatic compass. 
to give the direction and a pedometer to give the distance. I 
knew of course that the pedometer worn in the pocket and car
ried as one walked along, going up and down the hills and over 
swamps and wading streams and so on, would give an indica
tion of distance that would very far exceed the straight line dis
tance between any two points; so I assumed that the distance 
given by the pedometer between two points bore a constant 
ratio to the straight line distance; and on that assumption I 
made my survey. Then, wherever possible, once or twice a 
week, I observed for latitude; I had with me a good marine sex
tant, reading to ten seconds~ and an artificial horizon. I 
observed also for time, although the watch I had with~ me was· 
not a very reliable one, but I wanted to compare the determina
tion of longitude given by the watch with the determination by 
dead reckoning afterwards. On my return I set to work to make 
a map from my notes and observations. I fixed the geographical 
position of the starting point from one of the Geological 
Survey maps-it was a point near the C.P.R., which was pretty 
well determined, so I had no difficulty in fixing its position geo
graphically, fairly closely. I then drew on a scale of five miles to 
the inch, the meridians and parallels of latitude within the region 
which we had explored. Then, with reference to these meridians 
and parallels I located the position of the starting point. From 
thence I plotted my traverse, correcting my compass readings 
for variation; and reducing my pedometer distance from point to 
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point by about a third, so as to approximate to the straight line 
distance between points at which bearings were taken. I plotted 
the traverse then from the starting point to where my first lat
itude observation was taken. I found the position of this point 
with reference to the nearest parallel to be a little too far north, 
on comparing it with the observation for latitude. Then assum
ing that the pedometer distance between two points bore a con
stant ratio to the straight line distance, the direction of a lirie 
joining the terminal points of an extended traverse would be cor
rect; so I joined the point determined by dead reckoning at 
where the first latitude observation was taken with the starting 
point, and then at the point in which that line intersected the 
parallel drawn through the latitude observed. I located the 
point; and then I squeezed the whole traverse in and made it fit 
between those two points. The plotting of the traverse line on 
the map was carried on in the same way to where the next lat
itude observation was tak~n, and that point. was located, in the 
same way, as just described. In this way I plotted the whole 
route. 

I afterwards plotted the topography, sketched in the moun
tain ranges and streams, and so on, with reference to the traverse 
line. I have reason to believe the work was fairly correct. Our 
route lay in a north-westerly direction, so that it was the best 
direction for surveying in that way. I was able to compare the 
position of a certain sketch of the A thabaska River; determined 
from my survey, with its position as determined by Captain Pul
liser about thirty years previously. He explored from another 
direction; he went from Eclmonton, and crossed the Athabaska, 
working up to the Jasper House, and carrying on his explora
tions from there to near where we left off. He spent several 
months, I believe, at the Jasper House, and made a number of 
determinations by lunar distances of the longitude of that place. 
From the Jasper House, in g-oing up-stream along the Athabaska, 
you are going nearly south, so that the longitude of the point 
where we ended our explorations is about the same as that of the 
Jasper House; and comparing the position of this stretch of the 
Athabaska River with its position as given by Pulliser, they agree: 
within a fraction of a mile; and as my determination was made 
altoe-ether by dead reckoning, merely correcting a traverse line 
by latitude observations, it is a very good check on the accuracy 
of the whole survey. ·I think this is the best method to follow 
in making a track survey. The great difficulty of course in mak-
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ing such a survey is to get a reliable determination of dis
tance; but if some method is used that will give a determination 
of distance that will bear something like a constant ratio to the 
true distance I think you can, by correcting your work by fre
quent latitude observations, make a survey of a con
siderable portion of country from which a good map can be con
structed. The map that I made from about two months' work 
covered a piece of country about 300 miles long by 50 or 7 5 wide; 
the survey was made single-handed and I think was fairly 
accurate. 
· Mr. Tyrrell :-What method did you adopt in determining 
the variation ? 

Mr. Stewart :-The method I frequently adopted was, after 
observing for time, to take a number of compass bearings of the 
limb of the sun, noting the time, and then aft~rwards comparing 
the true bearing of the sun's limb from its declination at the 
time, its hour angle, and the known latitude. Having found the 
true bearing in that way, a comparison of the comp,~ss-bearing 
gave the variation. 

Mr. McDowall :-Suppose the country in one place was very 
level would it bear the same reduction of distance ? 

Mr. Stewart :-It would not, strictly speaking; but in the 
long run errors would tend to compensate one another. 

Mr. H. H. Gibson :-How closely can you determine latitude 
with a sextant ? 

Mr. Stewart :-Comparing my different latit~de deter1:1i~a
tions, I think with a marine sextant like mine, with an arttficial1 

horizon, you can get latitude within ten seconds, by making a 
number of determinations by circum-meridian altitudes, and tak
ing the mean, assuming there is no eccentric erro~ in your sex
tant. There might be a large eccentric error which should be 
determined. 

President Ross :-You said you did the work single-handed. 
I suppose you had assistance to carry your outfit. I presume 
you speak of the· instrumental work when you say that. 

Mr. Stewart :-Yes. Our party consisted of three besides 
myself, and then we had a couple of Indian guides and packers. 
I meant as far as the instrumental part of the work was 
concerned. 
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LOCAL DEFLECTION OF THE PLUMB LINE. 

BY OTTO J. KLOTZ, 

In the present short paper it is only intended to lay before 
the Society• certain data of the deflection of the plumb line - as 
found by latitude observations and azimuth surveys along- the 
International Boun.9-ary, 49th parallel, from the Lake of the 
Woods to the Pacific Ocean. Those westward, as far as the 
Rocky Mountains, were published years ago in the United States 
Report of the Northern Boundary Survey, but those of British 

'Columbia have, to my knowledge, never been published. The 
-effect of deflection of the plumb line on longitude and azimuth 
observations is not considered in the present paper. 

Deflection of the plumb line may be defined as the deviation 
of the vertical at any point from the normal at that point to the 
·surface of an assumed figure of the earth. In dealing with the 
•earth, we must assume its shape to be of some definite geometri
cal form and of certain dimensions, for only then can observa
tions, at different points thereon, be correlated and adjusted. The 
best assumed form (Clarke's 1880 spheroid at present), however, 
-differs at places widelY. from the actual form or geoid. To illustrate, 
if the continents were traversed by narrow canals, communicat
ing with the ocean, their surface, although level, would be wavy 
or undulating, and would be in some places above, in other places 
below the surface of the spheroid or ellipsoid of revolution, the 
divergence of the two surfaces being probably confined to a few 
·hundred feet. 

The position assumed by the plumb line, is due to the law of 
gravitation, that is, it is the integrated result of the attraction of 
t~e individual particles, composing the mass of the earth, and 
bence the position is affected by the relative distribution of them. 
We may, therefore, say that the unsymmetrical ?istribution ?f 
·the particles, whether on the surface, as mountains, etc.. or m 
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the thin crust, is the cause of the deflection of the plumb line 
from its theoretical position. The ablest mathematicians have 
been engaged, ever since the era of precise measurement, upon 
this difficult question of the form and dimensions of the sea level 
surface. 

In some instances we are quite prepared to find local de
flections of the plumb line, for example, when observations are 
taken on the plains at a point near a more or less isolated up
heaval, as the Three Buttes or Sweet Grass Hills in Montana, 
just south bf the International Bou.pdary. These hills, as we 
shall see later, pulled the 49t~h parallel out of its theoretica~ posi
tion about 800 feet. On the other hand, large deflections show 
themselves without any visible reason or cause as evolves from 
numerous observations and their geodetic connection. A re
markable instance is that of the comparatively plaiµ area sur
rounding Moscow, which I visit_ed recently, where, on the mar
gins of an eighteen mile east and west zone, large deflections 
of opposite signs were found. From this it must be concluded 
that there exists beneath the surface a cavity or at least matter 
of small density. 

It is evident, therefore, that the observations alone, at any 
particular point, are not conclusive for fixing its geographical 
position upon the surface of the earth, but that numerous 
astronomically determined points must be connected linearly by 
triangulation, and from their inter-accordance, or discordance, 
the most probable values determined, based upon an 
assumed figure of the earth. 

In our own city here (Ottawa), there appears, due to the 
topographical configuration, to ce a d~flection of the plumb 
line; for, the latitude determinations made by me at the observ
atory on the summit of the escarpment, compared with those 
made some years ago by Mr. Lindsay Russell on the opposite 
side of the river, show a discrepancy of about a second of arc, 
equal to about a hundred feet, a quantity greater than the error 
of observation. However, a more or less ~xtended hypsometric 
survey would 1:: e necessary for a plausible a priori conclusion 
with reference to 1 he probable disc9rdance in latitude to be 
expected between two stations. 

All observations for the determinations of positions upon the 
earth depend upon the direction of the vertical. Latitude and 
longitude observations, the surveyors' and engineers' operations, 
all have their zero of reckoning in the centre of the level bubble, 
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and any displacement of the latter, which is equivalent to the 
displacement of the plumb line, affects the results, and will show 
discordances when widely separated observations are geodeti
cally connected. 

It may be stated that a delicate level used for latitude work, 
reading to a second of arc, has usually a radius of about 1,700 

feet, or nearly a third of a mile, for the curve ground on its inner 
upper surface. 

To digress for a moment. 
Boundary lines may be divided into three classes: those 

representing a social unity, those representing a physical unity, 
and those representing a political unity. Those of the first find 
the largest number of representatives in the older settled coun
tries, for the primal concept of boundary was to conserve the 
social unity. It was not to define territorial extent as much 
as to define or assert the domain of a like people; like by lang
uage, race, or religion or other affiliation. Such boundaries are, 
as a rule, very irregular and difficult to describe. When the 
social organism reached that development that written treaties 
became necessary between adjoining peoples, the description of 
the separating boundary was made from the boundary de f aclo, 
and the boundary not laid dowri from the description. 

The second class we may consider an expansion of the first, 
resulting from conquest, whereby a physical as well as a social 
unity was to be preserved. Of the physical boundaries
mountains, rivers and lakes-to serve the purpose of barriers, 
by mountains, that end is undoubtedly best attained. Europe 
furnishes a number of examples of this. 

The third class, which we may call the astronomic boundary, 
is a development of recent times, and applies invariably to areas 
practically unsettled, unsurveyed and little known. Such can be 
laid down on paper, or described in treaties without scarcely any 
knowledge of the country whatsoever. 

While Europe furnishes the most examples of the first, 
America does so of the last. Many of the State boundaries of 
the United States are astronomic lines, either meridians, par
allels, or lines of definite azimuth. Similarly with the subdivi
sion of Australia and recent boundaries in Africa. Astronomic 
boundaries may generally be taken as an index of the ignorance 
existing of the country or area involved and its resources. 

Boundaries under the first division are difficult for definition 
or restoration when such is necessary. Those of the second, 
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always dependent upon water, are generally self-evident, while 
those of the third are comparatively easy of determination. 

There are instances of a fourth class of boundaries-where 
, the position of it is dependent upon the position of a physical 
feature-e.g., that it be at or within a given distance from a 
river or the sea. 

A notable case of the last is that of south-eastern Alaska, 
as described in Article 4 of the Convention of February 28, 
1825. Such boundaries are exceedingly difficult to lay down on 
the ground, requiring, too beforehand laborious mathematical 
calculations. The Railway Belt of British Columbia, extending 
twenty miles on each side of the Canadian Pacific Railway, gave 
the writer an example of such computation. 

A river, and least of all a large river, a commercial artery, 
forms an undesirable international boundary. The very nature 
thereof makes it a route of travel, and hence of settlement on 
its banks, which, if in possession_ of two countries, is almost sure 
to lead to trouble. Hence we find few or no large rivers form
ing such boundaries, although our own St. Lawrence does for a 
short distance separate us from our southern neighbor. A sum
mit or watershed boundary is pretty satisfactory, if restricted to 
mountains, but when applied to plains or undulating country, is 
fraught with difficulties. The difficulty consists in establishing 
the line of watershed, as was presented in the Main~-N ew Bruns
wick controversy early in the century. 

Of the several classes of boundaries spoken of, none is as 
immutable as the astronomic one. Of the first, the original 
monuments and records may disappear, and personal evidence be 
wanting. Of the second or physical boundary, time may bring 
about changes quite as marked and cause the line to move there
with. As a well-known instance, the Mississippi may be cited. 
In a recent report of the " Idaho and Montana Boundary Line" 
we have -another illustration. It is stated that "from a geologi
·cal standpoint, but hardly from a practical one,- however. there is 
another reason why monuments should not be placed on the 
summit of the Bitter Root range, as marking the boundary line 
between Idaho and Montana. There is abundant evidence that 
!he summit is what is known as a retreating or mie-rating- divide; 
m other words, the waters tributary to the Bitter Root River in 
Montana are continually capturing- by erosion those of the 
Clearwater River in Idaho, so that the divide is slmvly being 
shifted to the westward, thus adding to the territory of Montana 
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and diminisliing that of Idaho. The existing divide is uniformly 
from six to eight miles from the irregular line representing the 
original divide, if the latter may be accepted as having passed 
through the highest points of the range, which seems probable." 

When a boundary is defined by a parallel of latitude, the 
question invariably arises, in the demarcation of it, whether the 
astronomic or mean parallel is to be adopted. The astronomic 
p;J.rallel is that line on the surface of the earth on which direct 
observations for latitude give the same elevation of the pole; 
geometrically, for the spheroid or ellipsoid of revolution, it is the 
intersection of the cone, having its apex in the minor axis of the 
earth and making an angle there~ith equal to the complement 
of the latitude, with the surface of the earth. Principally owing 
to the local deflection of the plumb line, points astronomically 
determined in latitude will not " close," that is, the line pro
jected or run from one station as a parallel will not meet the 
next point or astronomic station. 

That line with reference to which the sum of the discrep
ancies north is equal to the sum of those south is the mean 
parallel. 

However, as the latter can only be determined after the 
location and connection of the astronomic points, entailing re
vision of the whole work, and besides the difficulty of re-estab
lishing points on the mean parallel in case of loss or disappear
ance of monuments and marks, it has generally been decided to 
adhere to the simpler and more readily established astronomic 
parallel. All such parallels traced upon the earth are irregular 
curves. 

The InternatioJ?al Boundary Line, between the Lake of the · 
Woods and the Rocky (Stony) Mountains is defined in the 
second article of the Convention of 1818 as being the parallel of 
49 degrees north latitude. The immediate cause of the delimin
ation of the boundary was the discovery that the fort of the 
Hudson's Bay Company .at Pembina was nearly a mile within 
United States territory. 

The field work was beg-un in September, 1872, and finished 
in the same month two years later, while the proceedings of the 
joint commission were brought to ·a conclusion May 29, 1876. 

On this line of 860 miles, 40 astronomic stations were estab
lished, and 388 monuments· erected. 

After due consideration, the commissioners agreed upon the 
astronomic parallel. The recommendation for this, by the chief 

7 
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astronomers .of the commission, was based 0111 the following 
grounds: " rst That the portion of the parallel of 49° included 
within the operations of the commission, being only about one
twentieth of the entire circle of latitude, was not sufficient to fix, 
with any mathematical accuracy, the true position of the mean 
line of 49 °, and that, therefore, if such .~ parallel were described, 
depending on the mean of the astronomic stations, no known 
point of the boundary would be in latitude 49°; 2nd That as the 
amplitude of the arcs, included between the mean and the as
tronomical parallels, would in many cases be very considerable, 
grave errors and complications might arise in the subsequent re
survey of any lost portion of the boundary; 3rd That the defi
nition of a mean line would involve a re-adjustment of the whole 
boundary, after the first careful survey should have be.en com
pleted, and consequently a very considerable increase of expense 
without any practical benefit accruing; 4th That for every pur
pose except that of geodetic computation, a parallel of points de
termined astronomically (instrumental errors aside), is a true par
allel of latitude, and therefore, fulfils the stipulations of the 
treaty under which the joint commission was organized." 

Accordingly, astronomic positions were determined at ap
proximate intervals of twenty miles. These stations were con
nected by tracing upon the ground tangents to the prime ver
tical circles at each successive point. From these tangents, 
checked and corrected for errors of azimuth, the calculated off
sets to the small circle of latitude were measured at convenient 
intervals, varying from one to three miles. From the last men
tioned offset the relative station error ( deflection of plumb line) 
was found and distributed between the two stations in the ratio 
of the distances where offsets were taken. From this method it 
results that the boundary line, as actually traced, is an irregular 
curve, affected at each astronomical point by instrumental errors 
and by the local deflection of the plumb line, making the closest 
probable approximation, at every point, to a true astronomical 
parallel. 

Of the forty astronomical stations on the 49th parallel, four 
were observed jointly, seventeen by the United States astrono
mer and nineteen by the British. The mean of the probable 
errors of the BritiEh stations \Yas -t ".088 and of the United 
States + ".059. The average of the probable errors is then a 
little over seven feet. 

The. gre~test ~ifference of station errors is I 3. "89 or I ,407 
feet, bemg n1 a distance of 97 7-10 miles, between the Cypress 
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Hills to the north of the boundary, and the Three Buttes or 
Sweet Grass Hills neat', and to the south of the 49th parallel. 
The station error of the former is + 5. "94, of the latter -· 7. "9 S, 
that is, the Three Buttes pulled the 49th parallel 805 feet south, 
and the Cypress Hills 602 feet north of the mean parallel. The 
greatest discrepancy between adjacent stations, about twenty 
miles apart, is 7."28 or 738 feet, near the Three Buttes. From. 
Lake of the Woods, westward, into the valley of the Red River, 
the station errors _increase, and for a reason, which fr9m our lack 
of knowledg.e of the underlying strata, must be conjectural. The 
escarpment of the Pembina, Mountains ( elevation would be a 
more appropriate term, height 1,695 feet), naturally draws the 
vertical southward, continuing to do so until the Turtle Moun
tains (of moderate elevation, 2,550 feet) are reached, which, too, 
deflect to the south. ,i\fter entering the Coteau of the Missouri 
we pass along the southern base of the high ridge separating 
the waters flowing into the Gulf of M_exico, from those flow
ing into Hudson's Bay, and find, naturally, a deflection to the 
north, increasing to a maximum, south of the Cypress Hills 
{3;800 feet). Here the enormous intrusive masses of the Three 
Buttes, produce a violent disturbing effect, drawing the astro
nomical parallel to the south, at an average rate of 14 feet to 
a mile, for a distance of about one hundred miles. When we 
actually enter the tumultuous Rocky Mountains, with all their 
varied conditions of compositions, of faults and dykes, and our 
lack of hypsometric maps, we are unable to even make a plaus
ible estimate in which direction the local deflection is to be 
expected. · Even the relative deflection between adjacent stations 
remains unknown in most cases on account of the great diffi
culty in connecting them geodetically. 

As a very remarkable example of the deflection of the plumb 
line may be mentioned, the one on the arc of the meridian be
tween Andrate and Mondivi, in northern Italy, where in a dis
tance of a little over seventy-seven miles, a difference of nearly 
forty-one seconds was found, that is to say, the difference in 
the distance between these two terminal points determined hy 
-direct astronomic observation, and also linearly by triangulation 
was tound to be about 4-10 of a mile. How much of this 
quantity is attributable to each place for local deflection, and 
again, how much is due to relief or topography, and how much 
to· the unequal distribution of masses beneath the surface of 
'the earth, is not known. 
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It is evident that observations at two places which are also 
geodetically connected, can only give the relative deflection of 
the plumb line. 

For the boundary between the Lake of the Woods to the 
summit of the Rocky Mountains, the Commissioners agreed 
that the line joining any two adjacent monuments shall be an 
arc of the parallel. This was to apply, too, in the case of restor
ing any monument whose position was lost. This agreement 
differs from that of the boundary commissioners, who had 
charge, some seventeen years. previously, of defining the boun
dary from the Gulf of Georgia to the summit of the Rocky 
Mountains. They agreed that the connecting line between 
monuments shall be a straight or direct line, i.e., an arc of a 
great circle. 

The international boundary commission appointed to define 
the boundary under the first article of the Treaty of June 15, 
1846 (the present southern boundary of British Columbia), was 
organized in 1858 (first meeting August 13th), and in the sum
mer of the same year began field work at the western terminus 
of the boundary. The observations and surveys were carried 
eastward under great difficulties, owing to the heavy forest and 
mountainous character of much of the country. Early in 1862· 
the field work was completed and the preparation of the maps 
begun, which were, however, not completed and jointly signed 
by the commissioners. till 7th May, 1869. A report was never 
published. · 

Between the extreme east and west points, upon the water
shed of the Rocky Mountains, and the eastern shore of the 
channel which separates the continent of North America from 
Vancouver Island in west longitude 114 ° 03' 34" and 123° 3' 
53" respectively, the exact length of the boundary line upon 
the 49th parallel of north latitude is 409 4-10 miles. The posi
tion of the parallel was determined by 28 astronomical stations,. 
11 of which were established by the British Commission, 14 by 
the American Commission, and 3 were observed by both. An
other station was fixed by the British Commission at Schweltza. 
Lake.but it was at the time rejected on account of the· appar
ently large deflection of the plumb line~ though the after experi

ence of the most accurate instrumental observations in that 

mountainous country, led to the conclusion that the result at 

Schweltza was quite as trustworthy as any of the others. It 
is, however, not included ~n the final determinations. 
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At the first meeting of the Commissioners at Semiahmoo, 
August 13, 1858, it was concluded, after discussing plans for 
determining and marking the line as far as the Cascade Moun
tains, to be inexpedient at that time, in consequence of the great 
expense, consumption of time, and the impracticable nature of· 
the country, to mark the whole boundary by cutting a track 
through the dense forest. It was therefore agreed to ascertain 
points on the line by the determination of astronomical points at 
convenient intervals on or near the boundary; and to mark such 
astronomical stations or points fixed on the parallel forming the 
boundary, by cutting a track of not less than 20 feet in width on 
each side for a distance of half a mile or more, according to 
circumstance. Further, that the boundary be determined and 
similarly marked where it. crosses streams of any size, permanent 
trails, or any striking natural features of the country. In the 
vicinity of settlements, the line to be cut a greater distance. 
Bessel's value of the figure of the earth was adopted. 

From the two points on the parallel, dependent respectively, 
on the Sumass and Schweltza astronomical stations, cuttings 
were made to connect the points. When the cuttings met, there 
was found to be a discrepancy of 8", say about 810 feet; they 
were, however, connected, though the line thus defined is ob
viously not strictly the boundary of the treaty. The distance 
is about 9¼ miles. This relative deflection of the plumb line,· 
8", in so short a distance, is the largest on the whole 4qth par
allel, from the Lake of the Woods to the Pacific. When the 
cuttings on the parallel from Sumass and the British station at 
Semiahmoo met, there was a discrepancy of 114 feet in the 2.0 
miles, and between the United States astronomical station at th~ 
east shore of Semiahmoo Bay, and the British one fore miles 
east thereof, a discrepancy on the parallel of nearly nine feet was 
found, an error quite within the error of observation. 

The only other cutting on the whole boundary li~e wes~ of 
the Rocky Mountains, connecting adjacent astronomic stations 
is between the Similkameen and the Columbia rivers, a distance 
of 96 miles. The sfations there in order eastward are: Simil
kameen (U.S.); Lake Osoyoos (Br.); 1st Crossing N ewhoila
pitkw (U.S.); 2nd Crossing Inshwointum (Br.); 3rd Crossing 
Statapoosten (U.S.); and on the Columbia (Br. ~nd U.S.). 
From the point on the parallel at La~e Os?yoo~, ~ line ~as run 
east and west 30 Ys miles, connecting with similar pomts at 
Similkameen and at the 1st Crossing. The line was found to 
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strike 509 feet north of the former point and north ?f the latter 
364 feet, showing a marked deflection of the plumb h~e. When, 
similarly, an east and west line was run from a pomt on the 
parallel at Inshwointum, it was found to be south _300 feet of 
the point on the parallel at the 1st crossing, and 180 feet north 
of the point at Statapoosten . 

.This shows, therefore, a discrepancy between the latitude of 
Lake _Osoyoos (Br.) and Statapoosten (U.S.) of .844 feet, due to 
local attraction or difference of local attraction. After Yerifying 
the accuracy of the latitude observations, it was. decided to adopt 
the mean parallel, based on the differences found, between Simil~ 
kameen and Statapoosten-a distance of 7 I miles. This is the 
only part of the whole boundary line between the Lake of the 
Woods and the gulf of Georgia, where a mean parallel has been 
adopted for the boundary, instead of the astronomic parallel. 
These seventy-one miles were re-cut on the · mean parallel. 
From the extremity of the mean parallel at Statapoosten, an east 
line ,cvas run to the Columbia, where a difference of 212 feet was 
found between the mean of the British and United States lati
tude determinations there and the mean parallel. The line (for 
final boundary) was thereupon deflected from Statapoosten so 
as to strike the above mean Columbia position of the 49th 
parallel. 

The actual definition of the boundaJcy is as follows: Its 
western extremity is marked by a substantial granite obelisk in 
longitude 123° 03' 53", west, standing upon a steep cliff on 
the western face of the promontory of Point Roberts, about 160 
feet above the sea. For 44.8 miles eastward there are 42 iron 
pillars placed at suitable points on the boundary. One pillar 
stands on the eastern face of Point Roberts, 2 miles 704 yards. 
from the obelisk, and there are two intermediate pillars in _the 
interval at average distances apart of somewhat more than ·¼ 
mile. A pillar on the ,Yest shore of Semiahmoo Bay is 12 miles_ 
1,777 yards from that on Point Roberts on the opposite side of 
the bay; and thence is 29¾ miles to the easternmost pillar, th~ 
average distance apart is about 1,380 yards, varying between 
1 mile 1 ,24.S yards and 198 yards on the opposite bank of the 
Sumass River. These pillars all stand in a continuous cutting 
through the forest or in intervening patches of swamp and 
prairie. From the easternmost iron pillar, to the right or west 
bank of the Similkameen river is 107.9 miles, the boundary 
is defined in the vicinity of 9 astronomical stations by 19 cairns 
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or pyramids built of dry stones, and one bench mark cut on 
the face of a rock at Ensakwatch; and at several stations short 
vistas were alEo cut in the forest, between the cairns. This 
wide interval comprises the rugged and inhospitable· 'regjon 
of the Cascade Mountains. One of the widest unmarked in
tervals on the boundary occurs in these mountains, between 
Pasayten and N aisnulch, the distance between the marked 
points being 23.7 miles. From a cairn at the foot of the moun
tains on the west side of the Similkameen river to the east 
or left bank of the Columbia, the boundary for 95 miles is 
well and continuously marked by 69 stone cairns and one mound 
of earth, and by forest cutting in all necessary cases. This was 
the most favorable portion of the work, part of the line pass
ing over rolling prairie country interspersed with wood; Lut 
very considerable portions were also mountainous, rugged and 
heavily timbered, though more accessible from the valley of the 
N ewhoialpitkw (Kettle) river than were the Cascade. Mountains. 
Two cairns stand within r 29 yards of each other on the east bank 
of the Columbia ( one having been placed by each Commission)· 
and the average distance apart of the remainder is r mile 679 
yards. From the hill tops the line of boundary defined by cairns 
and cuttings can ce traced for many miles. For the remain
ing r6r.8 mi'.es between the eastern cairn on the left bank of 
the Columbia river and the terminal point on the watershed 
of the Rocky Mountains in west longitude r 14 ° 03' 28", the 
boundary passes over successive mountain ranges intersected 
only by the valley of the Kootenay River at two points 75¾ 
miles apart and by the adjacent valleys of the Flathead river 
and its tributary Kishenehu creek. This portion of the line is 
marked in the vicinity of 9 astronomical stations, by 26 cairns· 
and one bench mark cut in the face of the rock at the Koote
nay Mountain Station, and by a cairn fo,ed by survey on the 
trail between Kootenay west and Mooyie station: and the usual 
forest vistas cut at the usual defined points, besides longer cuttings 
of seven and ten miles at the eastern crossing of the Kootenay, 
and between the Flathead an:cl Kishenehu rive.rs. On the su·m
mit of the Rocky Mountains the monument consists of a pyra
mid of dry stones, situate on a narrow saddle with precipitous 
sides connecting two lofty mountains, serving. to identify the 
locality between the Columbia and the Rocky Mountains, ex
clusive of the Mooyie trail cairn, and the intervals between 
the Kootenay mountain and Kootenay west stations, and 
Mooyie and Yahk stations, the distance between the conse-
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cutively marked I= oints at 1 he several astronomical stations 
averages about 13¼ miles; but between the stations named they 
extend to 25 and 24 miles owing to the inaccessible nature of 
the intervening country, whic4 is quite as bad as the Cascade 
Mountains. 

As already stated, the Boundary Commissioners had agreed 
to understand the boundary laid out by them, to consist of a 
series of straight lines between the successively marked points, 
without regard to the distances between those points or the 
curve of the parallel in the longer intervals. That they did upon 
the consideration that it was of the greatest importance that 
nothing should te left for future discussion of settlement, and 
that the operations should be final and conclusive. · It may he 
stated that opposite the centre of a chord of 25 miles in length, 
the departure from the 49th parallel would be about 40 yards, 
and of. 12 n:iiles, 9 yards. B_oth these departures are probably 
far smaller than the deflection of the plumb line, at the govern
ing astronomical stations. 

We have, therefore, in the actual boundary line of British 
Columbia, a deviation from the 49th parallel, as given in the 
treaty of 151 h June, 1846, in so far, that the straight lines re
place the curve of the parallel between all the stations, and fur
thermore, that between Similkameen and Statapoosten, the 
mean parallel was adopted instead of the astronomically <le
termed points. 

We have followed r:ow the 49th parallel for I ,270 miles, 
about one-thirteenth of its circumference, and it has disclosed to 
us some of its vagaries as manifested in the latitude component 
of tlie deflection of the plumb line. This boundary line is the 
longest astronomic one on the earth, the nearest approach to 
it being the meridian ~eparating West Australia from North 
and South Australia. 

The same law or force which causes the deflection of the 
plumb line, determines the length of the seconds pendulum, pre
serves the planets in their .orbits, and maintains the stability oi 
the universe-is the law of gravitation. Our earth furnishes us 
with many interesting problems, and the very discordances ob
served-apparent 1 hough they are-tend to lead us on to un
ravelling the mysteries and intricacies of nature, and to unfold
ing the unity and harmony of the cosmos. 
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DISCUSSION. 

Mr. Aylesworth :-Not very long ago some newspapers 
stated that the boundary between Canada and the United 
States had to be re-run. Is there any question of that ? 

Mr. Sankey:-! think if there is anything to be done it will 
be simply to replace some of the monuments. 

Mr. Aylesworth:-Some that have been lost or effaced. 
Mr. Whitson:-! think the question arose as to the bound

ary line between Lake Superior and the West Shore of Lake of the 
Woods (of which there was not ·a very accurate .survey made), 
taking in Hunter's Island. 

Mr. Sankey :-Doesn't that boundary come under the second 
clause ? Isn't that a physical boundary ? 

Mr. Whitson :-Yes. 
Mr. Aylesworth :-1 do not see any · object in retracing a 

physical boundary except in order to lay it down accurately on 
paper. 

the President :-I th:ink Mr. Kirkpatrick· gave us an ex
planation with regard to the Hunter's Island dispute a year or 
two ago, when it was discussed in the papers. But it would be 
better just now probably to stick to the points brought up in 
Mr. Klotz's paper and if any one has any remarks to make or 
any motion to bring forward we will be glad to have it. 





POLAR EXPEDITION. 
BY CAPTAIN J. E. BERNIER, 

(\s a Canad_ia? I _feel greatly honored in having this oppor
tunity. of explammg m the 9ueen City of Canada my plans for 
exploring the unknown portions of the Arctic Basin and reach
ing the highest latitude possible, sailing through the Strait of 
Behring, and I hope with the help of God to reach the Geo
graphical Pole. 

The desire to draw ·aside the veil of Arctic and Antarctic is 
certainly upon us. 

Of wpat use will it be ? 
To such a question my reply is: 
That both Arctic and Antarctic are of great importance for 

scientific purposes and commercial in general, if it be merely 
to contend in what has become an international competition; no 
country is so ready to appreciate, and reward the explorers of 
other nations or to show so much sincere generosity as our 
own; and it will be an ·evil day for Great Britain and Canada when 
they cease to take part in what has become a competition be
tween all the foremost nations, and are content to yield their 
portion in the race for Arctic and Antarctic discovery. Our 
place has been too long in the front rank for us to back out and 
allow other flags than the Union Jack to wave in the most 
prominent position. 

\Vith the index pointing towards the Poles, our word should 
be "Forward" and by our action in following that direction we 
should show the world at large that we are worthy of being 
called sons of the foremost nation. 

The results of scientific importance to be derived· from an 
examination of the immense unknown area round the North and 
South Poles are as numerous as the region to be explored is 
extensive. It may be shown that no such ~xtent of unknown 
area, in any part of the world, ever failed to yield results of prac
tical, as well as purely scientific value; it is impossible that its 
examination can fail to add largely to the sum of human know
ledge; further it is necessary to bear in mind that the Polar Ar_ea 
is, in many most important respects, of __ an altogether . special 
character, affording exclusive opportunities fo: observmg the 
condition of the earth's surface, and the physical phenomena 
there to be seen, under certain singular circumstances, which are 
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due to the relation of this area to the position of the axis of 
revolution of the territorial spheroid, and· which have to be con
sidered not only with reference to the present time, but to the 
earth's past history. It may be, tfierefore, received as certain 
that discoveries will be made _ in all branches of science, the 
-exact nature of which cannot be anticipated. 

GEOGRAPHY. 

A geographical problem of great importance and interest 
will be solved by completing the circuit from the Straits of 
~ehring via the Pole to Greenland and Spitzbergen towards the 
Atlantic. 

HYDROGRAPHY. 

The necessity of investigating the depth of the Polar Basin 
·current and out-put of the surface water, and the amount of ice 
and sea temperature at various depths. 

GEODESY. 

A series of pendulum observations at the highest possible 
1atitude as well as the direction of the force of gravity, and such 
-observations would be especially valuable ·at 90 degrees north. 

METEOROLOGY. 

Observations of the temperature and pressure of the atmos
phere and of the prevailing winds with reference to currents in 
very high latitude will form valuable contributions to Meteorolo
gical Science. 

The climates of Europe and Canada, in no small degree de
pend on the atmospheric conditions of the Polar Area, in which 
the development of extremely low temperature necessarily leads 
to corresponding disturbances, the effects of which are felt far 
-into the temperate zone. 

MAGNETISM AND PHYSICS. 

The extension of research into the Phenomena of Magnetism 
and atmospheric electricity in the vicinity of the Pole, where so 
many of the forces of Nature operate in an extreme degree, 
either of excess or defect. 

THE STUDY OF AURORA BOREALIS. 

The Study of Aurora Borealis which is amongst the most 
striking phenomena visible on our planet. and is almost impos
sible in low latitudes. 
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GEOLOGY. 

A more complete investigation of the Geology of the Arctic 
regions is extremely de'sirable, both for its scientific importance 
and the value of its practical results. The geographical position 
of Island seen by Dr. Nansen and the crews of the " Jeannette '" 
should be ascertained and some unknown islands may be found 
in shallow water near the new Siberian Islands. The distribu
tion of small buoys along the course of the voyage from the 
Straits of Behring to where we will stop in the ice will record 
the time it takes to traverse the Polar Basin. 

BOTANY. 

The vegetations, wood and diatoms found m the Polar 
Basin will require to be studied. 

ZOOLOGY. 

The life of animals and different species of fish in the Polar 
Basin will also be observed. 

ETHNOLOGY, 

Ethnological observations with regard to unknown lands 
that may be discovered, the distribution of land and water in the 
Polar basins and many, other scientific researches. 

Let me explain my views of the Polar Basin. 
First, we must divide the nearly stationary ice from the mov

mg ice. We have to draw a line from Greenland to, Point 
Barrow and as we know that Nature does not run any straight 
line, we have to put a curve to it, as we know that there is ac
cumulation of ice, that has been seen so often by celebrated 
mariners. 

In 1850-51 Captain Collinson's Ship "Enterprise" passed 
through the Strait of Behring in search of Sir John Franklin, 
the ship got into the heavy pack-ice, and the ice was ex
traordinarily thick and impassible, resembling rolling hills. This, 
with the experience of other explorers, seals the route towards 
the Pole passing near the Parry Islands. Another argument that 
I can bring forward is this: 

\Vhat has become of the relics of all whalers that have been 
lost in the neighbo~hood of Point Barrow ? They are in this 
heavy pack-ice, and are pressed upon the shores of the Parry 
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!~lands, and probably never come out of the Polar Basin, being 
kept back by Grantland and Greenland. 

The reports of Sir George Nares and Commander (now 
Admiral Markham), have proved the age of the ice and its thick
ness and motion. 

SECONDLY, THE MOVABLE ICE. 

This portion was well defined by the drift of the " Jeannette " 
and the " Fram," during the two years' voyage of the former 
vessel, and three years of the latter, but what we want now is to 
connect the two drifts into one. The drift ice to the east of the 
" Jeannette " track will naturally drift more slowly, and in my 
opinion would take longer time to get to the Atlantic Ocean. 

THIRDLY: 

The drift in the Polar Basin by the " Fram" and the "Jean
nette" is now bett~r defined, and it indicates that the "Jean
nette " drifted on the western edge of the deep Ocean; we must 
conclude by the height and length of Greenland that the deep 
tongue · of the Ocean in the Polar Basin is as long as the land 
of Greenland, for the depth of this Ocean corresponds with the 
height of· Greenland, and the sooner a ship can get into deep 
water, the sooner she will get across the Polar Basin, towards 
the Atlantic. 

FOURTHLY: 

THE UNKNOWN ISLANDS. 

\Ve may expect to see new islands in the neighborhood of 
the new Siberian Islands, bnt no land where the wa.ter is deep. 
Wrangell Island and the· new Siberian Islands are parallel with 
the range of mountains that runs iri North America from Alaska 
towards the westward. Another point ,Yhich indicates the move
ment of ice to the westward is open water in summer, west of 
the land, while to the eastward of land there is ice ·accumula
tion ,vhich obstructs navigation. To the ,:vest of the Alaska 
Coast, New Siberian Islands, Frank Joseph Land, Spitz bergen, 
Greenland, Ellemereland and Banksland, there is open water. 
The Polar Basin to-clay is more navigable than it was 200 years 
ago. There is quite a change for the better in the temperature; 
open water has been more and more apparent. 

FIFTHLY: 

The wind problem will also favor a ship by the Behring 
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route. We must divide the Polar Basin into two parts. In the 
,eastern p_art th~ prevailing winds blow towards the Behring Sea 
;and Strait, while on the western part the wind blows towards 
the Atlantic. Thus an expedition starting from that route 
would be favored py the wind and the overflow of the Polar 
Basin, which is caused by the rivers of Siberia and the thaws of 
ice and snow during some months in summe;, and the rotation 
-of the e_arth. 

Regarding Diatoms found in Greenland and at the Strait of 
Behring, Dr. Nan.sen says: 

"It is indeed quite remarkable that the Diatoms found off 
Behring Strait and on East Greenland should so completely re
·semble each other; it points to an open connection between the 
·sea east of Greenland and North of Asia. Through this open 
connection drift ice is therefore yearly transported across the 
-unknown Polar Sea. On this same drift ice, and by the same 
-route, we' will put our expedition, and come on this side of the 
_Atlantic." 

But Dr. Nansen never went that way. 

The Gulf Stream which enters the Polar Basin by the west 
·side of Spitzbergen is warm salt water, and as soon as it meets 
the fresh water of the Polar Basin it dives under the fresh water 

-and ice, and goes north until it has lost its vitality. What do 
you think of a basin filled from so many sources ? The water, 
must find .its O\Yn level somewhere. \Vell I will tell you the 
Polar Basin Level is higher than the Pacific Ocean and the Atlan-

·tic Ocean; some of its cold water goes towards the Pacific Ocean, 
but the greatest part towards the Atlantic, finding its way be- . 

· tween the Parry Islands, through Robeson Channel, and between 
Greenland and Spitzbergen, which brings us a qnantity of polar 
ice and i'cebergs from different sources, and also a fine healthy 

-air that we enjoy in summer, for the Polar Basin and its tribu
taries are the healthiest part of the world. 

If you will permit me I will show you on the screen the state 
of the ice all round the Polar Basin and Greenland as seen by 
some of the most celebrated arctic explorers. 

In April, 1827, the British Government appointed Capt. '\V. 
Edward Parry to carry out an expedition to the North Pole hy 
way of Spitzbergen, it having been reported by whalers t~at 
there was a vast opening in the sea to t~e north-west of Spitz-

· ·bergen in summer. · Capt. V\T. E. Parry tned to reach the North 
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Pole by that route; putting his ships in shelter at the Seven 
Islands, he fitted out two boats 24 feet long, each weighing, with 
their stores, 3,058 lbs., and manned by 14 men. He proceeded 
tc, the north at a good speed, but finding the currents against 
him and making poor progress, although doing remarkable work, 
he decided to return after. having reached 82-45 north. This is 
an example of working against nature. 

On October 14th, 1871, Capt. Tyson and a party of 19 others 
,vere separated from the U.S.S., "Polaris" in about latitude 78. 
north. Unable to regain their ship the whole party remained 
on the floe and accomplished one of the most wonderful journ
eys on record. After a drift of some 1,500 miles in 195 days, 
they were finally rescued on April 30th, 1872, by the sealing 
steamer "Tigress" (Capt. Isaac Bartletts of St.· Johns), in about 
latitude 53.35, north. 

THE REMARKABLE TRA YELLING OF ICEBERGS. 

Here, the lecturer pointing to the diagrams he was exhibit
ing, said, 

This iceberg is about 400 feet high and is now leaving the 
glacier in Greenland. 

This iceberg is about 450 feet high, we can se_e that by the 
height of the vessel's masts. 

This iceberg near Disco is on his way south, and we can see 
the field ice at his foot. 

This little iceberg is on the Bank of Newfoundland and as 
the waters of the Gulf Stream are melting it, it will soon disi 
appear out of sight. 

In 1875 and 1876, Sir Geo. Nares, Commander of the English 
Expedition through Smith's Sound and Robeson Channel. 

Sailed on the 12th May, 1876. Here we see, 
Chart of Davis Strait, and route from England. 
Ship " Discovery" leading through the ice m Robeson's 

Channel. 
Ship " Discovery" left at winter quarters in Franklin Bay. 
Capt. Stephen of " Discovery " Lieut. (now Admiral) Mark-

ham and Dr. Moss. 
Ship '' Alert " nipped off Cape Beachy by an ice jam. 
Ship " Alert " off Cape Union, and during the spring, 1876. 
Ship " Alert" in winter quarters. 
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Push for the Pqle with sleighs with the party of 17 men 
commanded by our friend, Admiral Markham. 

The Sea of " Ancient ~~e." 
Admiral Markham and a few of his men planting the flag in 

83.20, north. 
· Map showing the high point reached by Admiral Markham 

:and the new coast line discovered. ' 
This constituted one of the best equipped expeditions that 

was ever planned to reach the North Pole; but it was fightjng 
-against nature and when Sir George Nares said to Admiral 
Markham-" How old is the ice ? " he replied-" Well, it may 
be 50, and it may be 500 years old." 

This indicates that it is very ancient and constitutes part of 
the nearly stationary ice, and the fact· of constant pressure upon 
the Greenland Coast was established for ever. 

Here we see, 
Lieut. Peary, and Mrs. Peary who followed her husband as 

far as Franklin Bay. 

In 1892, Lieut. Peary's plans for reaching the North Pole by 
Greenland. 

Sledge used by Lieut. Peary while he travelled across Green
land. I see that he utilized Nature as well as other forces, and 
he says that the coldest place in the Polar Basin is on Greenland 
at the elevation of 8,000 to 9,000 feet._ 

Lieut. Peary's new plan for reaching the North Pole. I must 
give Lieut. Peary the compliment he deserves; he is persevering, 
courageous, and made of the right stuff for an arctic explorer; 
but I am sorry he took the wrong way to the North Pole, for he 
has no help whatever from Nature, and the Esquimaux will 
never be induced to follow him wliere there is no animal life,-. 
these children of nature will not venture where they cannot get 
their living. 

This picture shows the state of ice in Mr. vValter Wellman's 
march to the North Pole off Franz Joseph Land on leaving in 
1898. 

Th~ Duke of Abruzzi's voyage. reaching 86.33, with sledges 
c1nd boat, shows that the ice is traversable in certain times during 
part of the year, also the open water on the west side of Franz 
Joseph Land, which was also proved by our friend. Mr. Fred
·erick Jackson and Harmsworth's expedition. 
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While we are in· the Arctic regions, let us look a little at 
this. 

Map with regard to wind-drifts and currents. 
Antarctic. 

I will give you my experience in this part of the world as 
regards wind and currents. From Cape Horn to Cape of Good 
Hope, the wind and current prevails from the west, from th~ 
Cape of Good Hope and around the southern coast of Australia, 
the wind and tide prevails from the west, and from the southern 
coast of Australia to Cape Horn, again the wind and tide pre
vails again from the west, therefore the wihd arid tide goes 
round the outside circle of the Antarctic, so that we in our 
voyages to these different parts take good care to tise favorable 
wind and current, and we· always run our eastern down as far 
south as possible, so all sailors believe in being helped by nature; 
one frozen in the pack of ice will drift to the east. 

Let me illustrate to you the work of nature outside of the 
Polar Basin by wind-drift. 

This chart shows the wandering of the derelict schooner 
" Fannie W olston " in the North Atlantic, from October I 5th, 
1891, to October 21st, 1894, after having drifted from the pre
vailing west wind to nearly the Azores, then to the south she 
came back to the west with the Trade Winds, then to the north 
of Hatteras, having been sighted five different times by ciifferent 
ships and reported; this constitutes part of the work of Nature 
which I advocate. 

The voyage of the " Jeanette " constitutes my first chain of 
evidence of the work of Nature in the Polar Basin. 

Since 1878 I have be~n deeply interested in arctic voyages, 
and I have followed closely this expedition. The " Jeannette," 
formerly named the " Pandora" left San Francisco after being 
restrengthened on the 8th of July, 1879, for the North Pole, by 
the Straits of Behring. 

Capt. De Long. I give him credit for the route that we have 
now before us in which consists the first link of work of Nature. 
Capt. De Long was a young man of remarkable perseverance, 
he proved it in a letter that he wrote to Mr. Gordon Bennett. 
proprietor of "The New York Herald," who sent out the 
" Jeannette." 

He says the current will take us north the same as the 
whalers, but· it will be more difficult to get back. This shows 
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us great courage on the parf of Capt. De Long, to leave for a 
place from which he could see no. way to get back. 

The "Jeannette" was beset in the ice of the 7th of September, 
1879, and from that elate N atnre had charge of the " Jeannette " 
until she was crushed by the ice pressure on the nth of June, 

. ~881. Chief ,Engipeer Melville's boat, land~ng on Henrietta. 
Island. Capt. De Long and crew left the ship on the 12th June, 
with five boats and nine sledges, and after 104 days of hard 
trave11ing, two boats succeeded in landing in the River Lena. 

When the " Jeannette " sunk, some relics were left on the 
ice, and strange to say, these relics were found some 2,900 miles 
away from where the "Jeanette" sunk, at Julian Head, some 
three years afterwards.· These relics must have travelled at th~ 
_rate of about 2 miles per day and this is in accordance with the 
last 3 months of the "Jeannette" drift. 

If the crew of the "Jeannette" had saved provisions enough 
and s~opped on the ice they would have drifted to Greenland 
the same_ as the relics. 

SECOND LINK OF DRIFT. 

Here we see Dr. Nansen, to whom we owe a deep debt of 
gratitude, and Capt. Otto Sverdorp, with the " Fram." 

A vessel esi:;eciallybcilt for Arctic explcration, she left Norway 
June 25, 1893, and entered the "Kara Sea," sailing along the coast 
of Siberia as far as the New Siberian Islands, and the 21st of Sept. 
of the same year the " Fram " was made fast in the ice in latitude 
78° 30' North. From this time the "Fram" was frozen into the 
pack ice, and Nature drifted her across the Polar Basin towards: 
Greenland, at about North 36 degrees West, in a little less than 
three years. 

On the 14th March, 1895, Dr. Nan sen and Lieutenant Jo
hansen left the " Fram" with twenty-eight dogs and three sledges, 
to go to the North Pole, some 360 miles distant. 

Here Capt. Bernier pointed to the following diagrams and 
pictures: 

This shows us the state of travelling in that part. 
Dr. Nansen, furthest north, 86. 14. 
The temperature monthly. 
The mean tempera'ture of the twenty-four hours. 
Arriving at Franz Joseph Land in Kayaks. 
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Meeting of Dr. Nansen, with Mr. Frederick Jackson. 
The state of the ice during October, 1893. 
This illustrates the work of Nature helped by Science. 
The combined experience of others who have ventured in the 

Polar Regi•ons teaches us precisely what the conditions are that 
we have to cope with, and how they are to be overcome and I 
m.aintain that we now know that the Polar Regions can be sur
veyed and the Pole reached. 

Since the Fram returned, certain weaknesses have been dis
covered in her forward deck, and in her steam power. I have 
decided to increase both my steam and sail power. I do not in
tend to use full steam power until we get into, the ice, when I will 
use the steam to force the way to the North. I intend to increase 
the resistance of the vessel by adding another row of beams all 
along the ship. The main beams will be level with the ice, so 
that the pressure will be carried on the main beams. I will also 
strengthen the engine room by the addition of some temporary 
beams, and also by some fixed beams. I will burn four and a 
half tons of coal, as compared with the Fram's four tons, and 
with that I will be able to get more power when needed. We 
have to be very saving of our coal, because four years is a long 
time. We will have a distiller connected with our cooking 
stoves, so that we will be able to distil salt water, in order to ob
tain fresh water, when we have not got snow to melt. And even 
the snow has a certain amount of salt in it. We will have a good 
deal of condensed food for our sleigh expeditions. My inten
tion is to endeavor to reach the Pole by sleighs and small boats. 
The bbats will be portable boats, similar to Nansen's, but im
proved. The sleighs will be built for carrying oil; and will be non
sinkable. Each one will be a combined boat and sleigh, and 
when there is wind, we will utilize sails on them. 

I think I· could reach the Pole in one season and come back 
the next, but I do not approve of the route I should have to 
take, because no scientific results would follow. I pnt this state
ment before the public because it was thought that three or four 
years' absence was too long. The answer to that is that it could 
be done in a shorter time, but the necessary results would not be 
obtained. Since this short route was first spoken of it has 
been tried by Mr. \Vellman. and by the Duke of Abrnzzi, and n·ow 
our American cousin, Mr. Evelyn Baldwin. is making an attempt 
on similar lines; and if he is prepared to spend the whole year 
there is no doubt he may reach the Pole. 
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I intend to take a crew of fourteen men,-including scientists. 
Fourteen men can handle the boat until we reach the ice and 
after we get !o the ice th:re is no navigation to be done; the only 
work then will be' to get m the leads, to cut channels and to keep 
the vessel free from ice. The first year we will have nothing 
to_ do . but to keep the ship free from ice, and prepare her for 
wmtenng and look after her generally; at the same time taking 
soundings and whatever observations there are to be had. I in
tend to take photographs to show the formation of the ice; of the 
aurora borealis and of the moving ice. We will also have a 
graphophone to register noise~ made by the ice and at the same 
time register the noises made by any one of our party who gets 
in the blues, so that later, when we come back, we will be able to 
say, Mr. So and So on such a date had the blues. By doing this 
it is altogether likely no one will have the blues. 

PLAN OF PROPOSED EXPEDITION. 

Approved by the Quebec Geographical Society. 
I propose. to build a special vessel about 300 tons register, 

and to have a party of scientific men, and the best seamen 
obtainable. 

Guided by the experience of Capt. De Long_, Dr. Nansen, Prof. 
Nordenskjol, Prof. Baron Toll, Sir Clements Markham, and 
other eminent men of England and America, I believe that we 
can undertake this voyage with certitude that the result will be 
of sorr.e benefit to our fellow-men, and to science and commerce 
in general. 

We hope to sail from Vancouver or Victoria, calling at St. 
Michael, or Port Clarence, to ·send our last dispatches and take in 
the balance of our stores. 

Enteri~g the Strait of Behring in about July, following the 
Coast of Siberia, and entering the ice between 170 to 165 deg~ees 
east as its state may permit, we will push north as far as possible 
in August and September, dropping buoys with records at inter
vals to test the ice drift. We propose to send one small balloon 
messenger every month with records, when the wind suits, so 
that the world at large may get news of the exp~dition. Every 
balloon will have a copy of the records se~t m the fo_rmer 
balloons. All possible photographs of everythmg we see will be 
taken. using kites for taking long- clistance:photos, so. that we 
can see in fine weather the leads. Soundmgs, dredgmg, and 
other scientific observations will be recorded. 
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Once in the hands of Jac1i Frost, we would prepare for the 
worst; with suitable appliances, it is known that we can run long 
distances on the packed ice, during its proper season. 

In our secorid spring and summer we would make two dif
ferent _routes, one in the north-east direction, and the other in a 
south-west direction, with stations at different places, so that 
·we can keep in communication with ~he ship with wireless tel
egraphy and gun-signals when weather ;permits. Thes1e two 
difkrent routes will be staffed at every mile. The staffs will 
be hollow, and part of them filled with condensed provisions, 
each one bearing a number and record, so that the passage of 
each party will be recorded. At the 50 mile station, soundings 
and weatli.er records will be taken at intervals, and other obser
vations. 

When in the neighborhood of the Pole, the N.E. route will 
he extended to one or two more stations, as we may require, al

·ways being in communication with the ship and the stations. 
In this way I think w~ can reach 90 degrees North with certainty. 

We know that , dogs are the horses of the Arctic, and we 
shall have a small number of tFiem, just sufficient to haul our 
material and stores. Having three years before us, we may 
count on a natural increase in the number. We must have also 
several boats. 

A boat in section in case the ship will be lost. 
But some of these boats are small and portable, so that they 

can be used for crossing openings, which are many sometimes, 
but as we are not in a hurry we can take our time to get along. 
We know we have our ship to fall back upon at any time when 
necessary. In all directions in which man has penetrated to the 
uttermost northern point of the north he has met the sea. 

WiJI Great Britain and Canada reap this fruit, or· shall we 
allow other countries to anticipate us ? 

It is Canada's most northern limit, and we are bound in our 
mvn interests to attempt it. 

We Canadians are willing to sacrifice a good deal and I hope 
will undertake it. 

What we learn from the Mother Country we are ready to 
return with interest, and what a grand voyage it would be. to 
start from Canada via the North Pole to England, coming back 
with a precious cargo of records of the unknown part· of the 
Polar regions. 



PAPERS READ-POLAR EXPEDITION. III 

Our friend, Commander Scott, with the " Discovery ' will do 
the :ame in the ~nta~cti~ Sea. If I turn my back to Capt. Scott on 
leavmg, I hope it will only be for a short time when we shall 
meet again, each with a fine record. 

I must say here, that in 1896 I proposed two plans. Plan 
No. I, by the Strait of Behring, and Plan No·. 2, by Franz Joseph 
Land to t?e Pole,. and returning _to Spitz bergen, but the Quebec 
Geographical Society pref erred Plan No. 1, because it would 
Lring better results. 

To quote the words of Sir Clements Markham, President of 
the Royal Geographical Society before the Royal Geographical 
Society, London, May, 1897. · 

"There is, howe':er, still much to learn. An expedition 
should be sent up Jones Sound to connect the 400 miles between 
Prince Patrick Island and Aldrich's furthest, and to examine 
the line of a,ncient ice in that unknown region. Another expe
dition should complete the - examination of the northern side 
of Greenland. A third should be equipped on Nansen's plan, 
and sent to carry out Nansen's principle, by commencing the 
drift much further to the eastward, and passing over the Pole 
itself. This would probably occupy 4 years, but it would bring 
back a further instalment of knowledge of the vast unknown area 
and another series of magnetic observations. 1t should also 
decide the question of the existence of land between Prince .Pat
rick and W rangel Islands. · 1 t is true, therefore, that much 
remains to be done. Still, we have a large mass of facts respect
ing the Polar regions, from which scientific deductions may be 
drawn, and this has been enriched and materially increased by 
the labors of Dr. Nansen and his gallant companions." 

In May, 1898, Dr. Nansen proposed a new route to reach the 
Pole and described how the Pole will be reached going by the 
Strait of Behring, by commencing the drift more to the eastward. 

Allow me to give you a few views relating to your hnmble 
servant. 

Here is the old City of Quebec, at one time the cradle of ship
ping in Canada, and so well represented at the Federal Govern
ment, by our Premier, Sir Wilfrid Laurier, and the Hon. R. R. 
Dobell, and· the Honorable Solicitor-General, Mr. Fitzpatrick. 

Next, my house in Canada-but let me tell rou the home' 
of the sailor is, the sea, and he should be at home and contented 
everywhere. 
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Your humble servant's library at home. 
"Man proposes, and God disposes." No matter what his 

rank or position may be, the lover of good books is the richest 
and the happiest of the children of men. 

Having left home at the age of 12, I had not the opportunity 
to learn very much; finding_ that I was at a discount with my 
fellowmen, I made up my mind to study and pay for my own 
]earning. I am very ignorant yet, but I mean to learn more. 

"Knowledge, the wing wherewith we fly to heaven." 
-(Shakespeare). 

I am lured by no hope of gain, influenced by no spirit of 
conquest, but I am moved solely by the belief that man should 
know even the most desolate regions of his abiding place, _ the 
earth, and with the determination that the British Canadians 
shall do their part. 

The globe is a chartered ship for the future, and richly loaded .. 
The earth was made for man to utilize for his own good, and 
God gave him his own free will to go where he likes. Some 
men stop on the way, some go farther and farther, and it is a 
race to see this earth and to find our wants and pleasures. 

My Motto:-
" Aime Dieu et va ton chemin "-" Love God and go thy 

way." 
The greatest part of our knowledge comes from the Mother 

Country and old Europe; you can see the sun rising in the east,. 
that means knowledge. "If we studied nature more we would 
succeed better." For everything on earth is for us. We have 
only to help ourselves and make the best of it, and the unknown 
Arctic area is well worth the having for purely practical ·purposes 
if for no other, because the available wealth of this northern 
world is by no means exhausted. 

With your kind permission I will show you, so that you can 
know me better, a sketch of my forefathers which will show you 
that the spirit of the Navigator has been thoroughly instilled 
into your humble servant. 

My grandfather (Capt. J. B. Bernier), at the age of 86, having 
commanded over 50 years. 

Jean-Baptiste Bernier, a pilot for 53 years in the River St. 
Lawrence, at the age of 80. 

Capt. Joseph Bernier, at the age of 71, was master for 4b 
years. 
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Capt. Louis Bernier, at the age of 60, in command of the 
Revenue Cutter, "La Canadienne." 

Captain Thomas Bernier (my father), at the age of 70; he was 
master for 43 years. 

Capt. Joseph E. Bernier-your. humble servant. Master of 
the Deep Sea Vessel at the age of I 7. 

Your humble servant who has undertaken to sail from the 
Strait of Behring towards the Atlantic, for a scientific voyc!,ge,. 
and to attain the highest possible latitude. I now offer my· 
services to Canada. 

Mr. President, allow me to thank you most gratefully for 
having honored my lecture by your presence. 

Gentlemen of the Association of Ontario Land Surveyors, 
I also thank you for your kind attention. 

Mr. President and Gentl~men of the Association of Ontario 
Land Surveyors, I thank you for the privilege you have given 
me of addressing you to-day, and for the sy~pathetic and intelli
gent interest you have shewn in the subject on which I have 
spoken. 
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LEVEL OF LAKE ERIE. 

BY F. W. FARNCOMB, O.L.S., LONDON. 

The necessity for increasing the safety, certainty, and facility 
,of the navigation of the Great Lakes and the Deep Waterways. 
between them and the Atlantic tide waters, is one of the gre~t 
undertakings of international importance which will require the 
immediate action of the Canadian and the United States 
Governments. The comparatively great variation, both annual 
and periodical, jn the height of the water, in Lake Erie alone, 
involves enormous loss to the shipping interests as well as the 
expenditure of millions of dollars in deepening harbors, channels 
=and ~atenvays. 
. How to regulate or minimize this variation is the subject of 
·a special and exhaustive report by Mr. G. · Y. Wisner, a member 
of the United States Board of Engineers on Deep \i\Tatenvays, 
from data gathered by this board, and endorsed by his colleagues, 
as a preliminary report upon the whole subject to be investit{ated, 
for which the necessary data and conclusions have not been 
completed. Records takern at Cleveland since the year 1865, up 
to the year 1898 inclusive, show that the mean elevation of the 
vrnter in Lake Erie above mean tide at New York is 572-4 feet, 
and using t:he same datum, the highest mean monthly water 
mark, which was reached in 1876, is 574.3 feet, and the low water 
·mark, reached in 1895 and 1896, was 570.6 feet. The greatest 
variation in the height of the water in the last thirty-five years 
was therefore 3.7 feet, and the mean annual variation, which 
continues about the same m recent years, ts about 20 

inches. The chief source of supply to Lake Erie is 
drawn from the great lakes above, which, with their respective 
watersheds, include an area of over 150,000 square . miles, or 
·about six times the area of Lake Erie and watershed; it is there
fore the fluctuation in the supply from these lakes due to vary
fog rainfall, ice, etc., which practically governs- the variation of 
·its water level. The flood water, pouring into the upper end 
-from the netroit River, the lake water at normal height ·must 
rise until the sectional area and slope of the upper portion of the 
Niagara River, which forms the outlet, is increased till its 
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capacity is equal to the increased supply from above, when the 
lake water level becomes once more stationary until the con:. 
ditions are again changed. 

It is evident that no matter what system- be adopted for 
regulating the water to a uniform height, or in other words mak
ing the discharge equal to· the supply, that the capacity of the 
Niagara River must be increased below the required lake level 
so that it will at all stages be sufficient to carry off the maximum 
supply. It is also evident that this can only be accomplished by 
deepening or widening its bed for a certain distance, or by rais
ing the water in the lake above the river bed until a like result 
is obtained. With this result accomplished, by either method,. 
means must be devised to regulate the discharge into this huge 
tail race, when its full capacity is not required, so that it will 
equal the volume of water flowing into the lake. This can only 
be done by means of a dam and flood gates in either case. 
For economical reasons alone, therefore, the scheme recom
mended for raising the water to or near high wa:ter mark,· seems 
to be the proper one, apart from all important questions of the 
actual height which will be most convenient and beneficial to the 
majority of interests that will be affected. 

By means of accurately measured cross sections of the river 
and- careful observations taken at different stages of the water 
level, the volume of each mean monthly discharge from the lake 
has been accurately determined from the year 1865 to the year 
1898 inclusively, and from these results the necessary height of 
the proposed submerged weir and width of sluice gates have 
Leen calculated, which fixes the height to which the water will 
have to be raised and maintained_ at 574.5 feet, or a little over 
.2 feet above the mean elevation and about 2 inches over high· 
water mark for the period referred to, which was reached in the 

. year 1876. The location chosen for the proposed fixed weir and 
sluices will follow a rock reef which extends into the river from 
the break-water of Black Rock Harbor, Buffalo, for a distance of 
about 1,300 feet and then deflecting about 35 degrees northerly, 
and running in at right angles to the Canadian shore, a total 
distance of 2.81 o feet. Of this 1,600 feet will be a fixed weir, 
I ,040 feet will be sluice openings, and the remainder will be 
taken up by sluice gate piers. About 1,200 feet of the reef will 
be 'utilized at a small cost foi- the proposed weir as it is about the 
required height, viz. :-6.6 feet below the surface of the water 
when regulated to the height proposecl. The river bed deepens 
suddenly at the end of this rock, and it is from there the piers and 
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~wee gates will be placed. They will be I 3 in nu~ber' 80 feet 
-each in wi_dth, and have a depth of 20 to 24 feet. To each gate 
will be attached suitable hoisting gear, and counter weights so 
.arranged that the variation in weight due to immersion will be 
-so equalized that the hoisting gear will onlx be required to over
•come the friction, etc. So nicely will this adjustment be made, 
that it is stated two men only will be required to operate each 
·sluice and t~e whole system will be opened in three quarters of 
an hour. The piers, 52 feet long and 12 feet in width will be 
built of concrete· faced with granite, and paving stone will be 
carried up 9,½ feet above the water and upon these the steel 
-superstructure, 40 feet in height, to carry the weights and hoist
ing gear will be placed. The weir will be made with concrete, 
5 feet wide on top with rounded crest with upper side sloped one 
to one, the lower side vertical, and both sides filled in with large 
·stones. The foundation is upon rock-bottom throughout. 

In calculating the discharge in the last 35 years, it is estimated 
that the mean monthly discharge was 220,430 cubic feet per sec
·ond, ·and the greatest mean discharge for the first six months 
{which occurred in 1876), 285,200 cubic feet per second. The 
volume of discharge over the weir with the water at 574.5 feet 
will be I 13,400 cubic feet per second, which can be increased at 
·will up to 159,500 cubic feet per second by opening the sluice 
gates and making the total discharge 272,900 cubic feet per 
second, exceeding by I ,900 cubic feet per second, the average 
-supply for the storage season for any year excepting 1876. 
But it is pointed out that in the last 6 months of' the year the 
discharge was 60,000 cubic-teet per second less than the capacity 
·of the proposed regulating works, which could then have lowered 
the water one foot in two months, and that this contingency, 
as well as those in the future, could be readily dealt with by 
lowering the water sufficiently during the season of limited sup
ply, after navigation closes. 

In conjunction with this work a channel and lock will be 
necessary on the Buffalo side of the river to a point below the 
gorge where it widens and the current is slower, in order that 
vessels may pass around the works and at the same time do away 
with the' present dane-ers and difficulty in navigating the shoals 
and swift current in this part of the river. The estimated cost of 
the reg-ulating work is about $800.000. while the cost of the r 7 
foot channel and lock, 600 feet hv 60 feet bv 2 r feet. is estimated 
at ahout $1,600,000, or ahout $2,400.000 in all. The prohahle 
·effect of the proposed works upon the lakes and waterways above 
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and below is also one of great interest and importance. Perhaps. 
the latter is more particularly so to Canada, for any· further 
lowering of the waters of Lake Ontario and . the St. Lawrence 
Rh-er would almost amount to a national calamity. While the 
report is not conclusive upon this particular point, the investiga
tions in that respect' not having been completed, it is claimed 
that regulation will not materially change the annual discharge 
1hrcugh the Niagara River, and will only modify the distribution of 
flow about 5 per cent. of the average discharge, and therefore 
cannot materially affect the level of Lake Ontario ;md the St. 
Lawrence. " 

It seems that through the deepenings of the channels of the 
St. Clair and Detroit Rivers in recent years, the low water levels 
of Lakes Huron, and Michigan have been lowered one foot. It 
is estimated that the direct result of raising the level in Lake 
Erie 3 feet will be a corresponding rise of 2 feet in Lake St. Clair 
and one foot in Lakes Huron and Michigan, thus restoring to 
the latter their former natural low water level previous to the 
year 1886, and at the same time diminish the fluctations of these 
lakes one foot. It is shown also in favor of this scheme that the 
aggregate cost of improving Lake Erie harbors alone has aver
aged $1,000,000, for every foot in depth of permanent improve
ment, and also that the enlargement of the navigable channels of 
the St. Clair and Detroit River to a width of 600 feet, is at pres
ent a matter of urgent n·ecessity, and the favorable effect that the 
proposed work would have in this instance also is apparent. The 
report states that the stage at which the lake level would be 
regulated, that is with an elevation of 574.5 feet above mean tide 
water, would be 6 inches below high water mark, but the date 
upon which this height was reached does not appear to be given. 

DISCUSSION. 

Mr. A. R. Davis :-I think we are deeply indebted to the 
writer for this paper on a subject that has arrested the attention 
not only of our Engineers but of the American Engineers. 
The Deep Water Ways Commission, composed of eminent 
Engineers has been looking into the matter of the water levels 
of the Upper Lakes now for several years. And we know that 
the canal at Chicago has been a question of grave fear on the 
part of the Engineers in reference to the levels of the Upper 
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Lakes. \Ve hear now that the complaint of the people on the 
Mississippi_ River is that the sewage of Chicago, is being carri,ed 
down the_ Mississippi and is very gravely interfering with the 
purity of t_he water. That of course. indicates the drainage of the 
waters of the u·pper Lakes to the westward and southward. 

An . important question with us here is the level of Lake 
Ontario. If a dam is thrown across the Niagar.i. River it will 
interfere with the discharge to a greater or lesser extent and. 
_consequently with the levels of Lake Ontario. The writer of 
this paper· points out that differenc; in discharge is going to be 
very slight. I think he says it would be only some five per cent. 
I cannot see why such a discharge should be allowed if it is 
thought necessary to construct a dam there of such magnitude. 

This is a question we are all concerned in, and we are in
debted to the writer for giving us this very able paper; and I 

Mr. H. H. Gibso1t · 
There is one point mentioned by the writer of the paper that 

I would like to speak of. He says that Lake St. Clair, Lake 
Huron and Lake Superior-and I suppose Lake Michigan
would be raised one foot each in their level. Can any one here 
explain how it could occur, that the level of these Lakes 
which run into Lake Erie with a fall from each river would be 
raised. 

Mr. A. R. Davis :-He claims that by raising . the level of 
Lake Erie three feet at the bottom you would raise the level of 
Lake Michigan one f ~ot. 

Mr. H. H. Gibson :-Is there only that much fall m the 
River? 

Mr. A. R. Davis :-That is the inference. 
Mr. H. H. Gibsorn:-Yes, but I tliought it was more than 

that. 
President Ross :-This paper is founded on a preliminary 

report only. The Deep Water Ways Commission ha~ been t~k
ing soundings and obtaining information, and are domg so still, 
since the date given here of this prelim_inary rel?ort. I h~ve seen 
them myself at work there ,with a tug m the River. This report 
deals with what is called damming the Niagara River, a thing· 
which people many years ago thought was a preposterous prop_o
sition. When the final report of this Deep Water Ways Commis
sion is_published there will be a great deal more _informati_on gi~en. 
One point that Mr. Farncomb has not taken mto consideration,. 
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this is, the action of the wind on Lake Erie. Wµen the17e is a strol?_~ 
~outh-west win.d the water is piled up there to the easterly end of 
the Lake, at Buffalo and all along the · Canadian shore,· and at 
Port Colborne, and towards the easterly end of the Lake. Th~ 
water rises very materially, perhaps two or three feet; and then 
the Niagara River rises in- the narrow places; just below the 
Falls, perhaps it will rise 15 feet in one heavy storm. This paper 
deals with Lake Erie as if it were a mill-pond that the wind did 
not affect very much. But the action of the wind really affects 
Lake Erie very considerably. 

Mr. A. R. Davis :-Who is concerned in the construction of 
this dam? 

President Ross:-The Deep Water Ways Commission is a 
United States Government Commission. There was a joint 
meeting of Canadian an.d American Commissioners, but I think 
what is being done now is being done by the American Com-
·missioner altogether. · 

There is another point that Mr. Farncomb has not touched 
,on, that is, the damages that would have to be paid to the owners 
of lands in the vicinity of Lake Erie. There is a large acreage 
,of comparatively low lands in the vicinity of Lake Erie that are 
,only about three or four feet above the average level of the 
Lake; these lands are now cultivated and drained and if Lake 
Erie were raised nearly four feet vast tracts of land would be. 
flooded and there would be quite a bill for damages. 

The idea of raising the level of these Lakes is quite a good 
one; I suppose it is easier to raise· the waters of the lake than 
to be continually deepening the waters of the harbors as has to 
be clone in view of the fact that boats of much greater draught 
-are being used now, boats of twenty feet and probably a greater 
draught have to come into our harbors. Port Colborne Harbor 
is being deepened now by the Dominion Government to a depth 
of twenty feet although the canals are still only fourteen feet in 
-depth. 

Mr. H. H. Gibson:-\Vas not the intention in building this 
submarine \Yeir to raise it to a normal level, not to raise it be
yond the original height that they suppose the lake stood at i 
In that case there would be no damages. 

President Ross :-I do not know about that; you might have 
io go back into the history of the lake. 

Mr. H. H. Gibson:-I mean of recent times. 
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President Ross :-Not that anybody remembers. 
Mr. H. H. Gibson :-I thought that was the intention all 

through the paper. 
President' Ross :-There is a great area of land now cultivated 

that . could not be cultivated if the lake were raised; tind 1:jhe 
people who are making a pr.ofit off that land would be, I think, 
entitled to damages. However, that is a question for the 
lawyers. 

Mr. H. H. Gibson :-They are probably usmg land that 
belongs to the Government. 

President ·Ross:-. No, this land is above the average high 
water mark. I do not suppose high water mark would mean the 
highest leve~. 

Mr. H. H. Gibson :-It would not mean flood water. 
President Ross :-That is, water piled up by the action of 

the wind? 
Mr. Gibson :-Yes. 
President Ross :-No, it would not mean that. Of course high 

water mark is very difficult to define. 
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SURVEYING BY PHOTOGRAPHY. 

BY J. N. WALLACE, O.L.S., D.L.S. 

Considering the fact that Canada possesses in the Rocky 
Mountains sorr.e of the most difficult country in the world to 
survey, it is strange that even amongst surveyors, there should 
not be a more general knowledge of the method known as photo
graphic surveying, which is so well adapted to rugged districts. 
This ':method is of interest not only to surveyors but to pho
tographers as well, for the latter can. fairly claim that by its 
use surveying has been added to ,i the already long list of sciences 
which are indebted to the art of photography. There can be 
little doubt that the general want of knowledge of the method 
is due to the mistaken idea that .its practice. is involved in 
mathematics. No · doubt som~ effort is required at first, 
to realize the general relations of a photograph to the actual 
country, but the theoretic knowledge n~cessary for the practice 
of surveying by photography is not very extensive nor difficult 
for a surveyor to acquire. It must not be supposed that pro
ficiency in the practical art is so easily. gained, for its difficulties 
are such that natural aptitude and a large experience in the 
field ar.e necessa.ry to overcome them . 

. The use of photography for surveying purposes is much older 
than is popularly supposed. So far back as 1860, the idea was 
practically developed by Colonel Laussedat, but its use has 
been very restricted. Surveys to a small extent have been car
ried out in several European countries, notably in the Italian 
Alps, where the lower parts of th.e mountains have been sur
veyed by the plane table and the higher altitudes by photo
graphy. None of these surveys, however, approach the e~tent 
of the Canadian surveys. Under the direction of Mr. Deville, 
the Surveyor-General of Dominion Lands, who originated the 
use of the method in Canada, photographic surveys already have 
covered over 25,000 square miles in the foothills of the Rockies 
and in the mountains themselves in British Columbia and the 
Yukon. These were commenced in 1887 and have been ex-
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tended almost .every year since then. The .foothills .surveys 
include the area between the prairie and the Rockies, from 
Calgary southwards to near Macleod, covering about 2,000 

square miles of country varying in altitude from 3,600 to 8,000 

feet. These surveys are plotted with great detail, and are used 
in connection with irrigation works. About 20,000 square· miles 
of the boundary country between Canada and Alaska have been 
surveyed in a preliminary manner. and besides extensive sur
veys along the railway belt in British Columbia, photography has 
been applied to the survey of part of the country forming the 
north boundary of British Columbia, and more recently to the 
survey of the celebrated Crow's Nest coal area. 

The photographic method receives its best application m 
the survey of mount~inous districts, for the very ruggedness of 
such countries, which proves a barrier to ordinary methods of 
survey, is itself an advantage when we use photography, as it 
affords stations from which commanding views can be obtained. 
The chief characteristic of the method is its ability to make 
a rapid record of the positions of inaccessible points, and hence 
the more inaccessible and numerous these points the more fully 
are its advantages developed. . There are, however, cases where 
it can be well used apart from mountains, when we wish to 
make a survey of art.yihing lying in one horizontal plane or 
nearly so, which can be overlooked from suitable stations. Such 
cases may occur in the survey of a rocky coast-line. the shores 
of a lake, the windings of a river in a deep valley, etc. In such 
cases, by means of the perspectometer instrument, we can de
duce the horizontal plan from the vetitical photograph very 
easi'ly and rapidly. 

In considering the general principles of photog-raphic sur
veying, it may be well to first of all point out the relation 
existing between the positions of objects in a country, as seen 
from a camera station, and the positions of the correspond
ing points in the photograph. We may suppose a surveying 
camera, so levelled that the plate is exactly in a vertical plane, 
to be set up on some mountain peak, and a view to be taken of 
a rang~ across a valley. We know that an imag-e of the distant 
~cene 1s formed, by the lens, at a distance behind it equal to 
its focal length, that is, ort the sensitized plate. We also know 
that the points in this image are so situate that a line drawff 
from any object to the so-called centre of the camera lens and. 
continued onwards will pass through the corresponding point in 
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the image. Considering a whole series of such lines drawn from 
the various objects through the centre of the· lens, we may 
regard the image on the sensitized plate as consisting of the 
points of intersection on the plate of all the lines or' 6ight from 
the centre of the lens to the objects in the landscape. 

We may now suppose a transparent screen to be placed at 
a distance, in front of the centre of the lens, equal to its focal 
length, and to be exactly parallel to the sensitized plate. The 
eye placed at the position of the lens and looking through the 
~creen would see the landscape as it were projected on the 
screen. Such a picture, being formed by the intersection of the 
various lines of sight on a plane parallel to the plate and equally 
distant from the centre of the lens, would therefore be exactly 
similar to the image on the plate. We could, therefore, replace 
the picture on the screen by superimposing a finished print 
taken from the negative. By imagining lines drawn from the 
centre of the lens to the print so placed on the screen, we can 
realize how it is that a photog-raph gives a graphic record of 
the different lines of sight to all the visible objects, as seen from 
the camera station. 

In order to make use of this record we must have some 
basis to work on. In the case of every photograph, in addition 
to the known focal length, which is constant, we must know 
three things. Firstly, where is the horizon ]ine, that is, where 
would a horizon1 al plane 1 hrough the centre of the lens have 
intersected the negative while the photograph was actually be
ing taken. Secondly, we must know where the axis of the 
lens (thc1;t is, "the line of sight " of the camera) intersected the 
negative. This is called the principal point and is always on the 
horizon line EO Jong as the plate was exposed vertically. A 
vertical line across the nee-ative through the principal point is 
called the principal line. These two lines quarter the negative. 
As the screen picture is similar and similarly placed to the neg-a
tive, these lines wiJl occupy similar _positions on it. Lastly, 
we must always know the absolute azimuth of the line of sight 
of the camera for each exposure. While in reality the picture 
of the landscape is recorded behind the lens, it is much easier 
to grasp the general principles if we suppose it to have been 
recorded on the imaginary screen placed parallel to the plate 

. and in front of the lens. 
There are very many forms of cameras for surveying pur

poses, which may be roughly classified as those which are simply 
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cameras, and those which have in conjunction some means of 
measuring horizontal or vertical angles or both. The Canadian 
Camera is of the first class, so that it is always accompanied 
by a second instrument to measure angles. Generally a 3-inch 
transit fitting on the camera tripod is used, and angles are 
measured immediately after the views have been taken by simply 
replacing the camera by the transit, without iq.isturbing the 
tripod. The camera itself c·onsists of a plain rectangular box, 
with no focussing arrangement, being composed of a, metal 
framework, surrounded by mahogany. It can be used, like 

'ordin.ary cameras, either with the long edge of the plate hori"
zontal or vertical. On two adjacent sides are a pair of levels 
at right angles, one of each parallel to, and one transverse to 
the line of sight of ~he camera. One pair is always on top and 
the other pair neglected for the time. When a plate is exposed 
it is pressed against a rectangular metal border in front of it. 
In this frame, appearing in every print as a black border. are 
four small nicks in the approximate centre of the four sides. 
These nicks are so placed that the lines joining opposite pairs 
are at right angles, anc! their intersection is at the principal 
point. The placing of these nicks to fulfil these two conditions 
is of the nature of a permanent adjustment, and will not be 
discussed here. With the nicks so placed, the camera can be 
levelled so that a horizontal plane, containing the axis of the 
lens, will pass through the nicks. The principal line must then 
pass through the top and bottom nicks. As the spirit levels 
cannot be adjusted in the usual way, being fixtures, it is nec
essary to find instead the position which the bubbles must occu
py in the level tubes, when the t\Yo side nicks inside the camera 
are horizontal. The levels parallel to the line of sight have only 
one function, namely, to place the plate in a vertical plane, one 
level being used for each position of the camera. The position 
of the bubble in each of these levels when the plate is vertical 
is found, at the commencement of the season's work. bv an 
experiment somewhat ai1alogous to that by which the zenith 
can be found in an astronomical observatory. Having been 
once found. the bubble is always placed in the same position, 
and we know that the plate is vertical whenever an exposure 
is made. The position of the buhble in each of the transverse 
levels, when the nirks are horizontal, is also found once for 
the season's 'York. When the huhbl~s have been so placed at 
every exposure of a plate during the course of the survey, we 
know that the horizontal and principal lines must have passed 
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through the nicks, and we can at once so draw them on the 
prints s1::1bsequently made. 

If the proper _position of the bubbles were not known dur
ing the survey·, we need only assume positions for each of the 
four levels. These being used throughout the survey we can 
subsequently, by an experiment, find the positions of the hori
zon and principal lines, relatively to the nicks for the particu
lar placing of the bubbles used throughout, and then draw these 
lines in similar positions for al1 the prints. 

There is therefore no practical difficulty in drawing the~e 
lines on the prints, for they are at once drawn in similar posi
tions for all the prints. Their positions can, however, be inde
pendently checked for .each separate print, if required. 

The finished print with the horizon and principal lines 
drawn on it in their correct positions, may now be supposed to 
occupy the place of the screen picture in front of the camera 
lens in the field. Each point in the print is now exactly on 
the line of sight from the lens to the corresponding object. 
Every object whose image• lies on the horizon line of the print. 
has the same apparent elevation as the lens, and from the dis
tances of the · other image points above ot below the horizon 
line, we can deduce the altitude of the object relatively to that 
of the station by the principle of similar triangles. By drawing 
verticals from each point to the horizon line, we have a series 
of points along that line which gives __ the horizontal angles be
tween the lines of sight to the objects. The- azimuths to these 
various objects would then be all known if we knew the azimuth 
to one. This is found, for each view, by setting up the transit 
· and reading the angles to at least one prominent object in 
each view, such as an isolated peak, which can be recognized 
subsequently in the print. At the same time a reading being 
taken to one of the other triangulation stations, we have the 
azimuth of each of the " arientation " points selected in the 
views. When the print is made, we first recognize the point 
we selected in the field, and then draw a vertical from it to the 
horizon line. From the position of the foot of this perpen
dicular,· relatively to the position of the principal point, we can 
deduce the azimuth of the principal point itself, by a graphic 
construction. 

From what has been iust said, the method of plotting the 
survey will be apparent. The triangulation and camera stations 
being laid down on the plan in the usual way, a line is drawn 



128 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

from the camera station in the direction of the line of sight of 
the camera when the particular photograph was _ taken in the 
field. On this line a _point is marked at a distance from the 
plotted station equal to the known focal length, and here a sec
ond line is drawn perpendicularly. This last line has now the 
same relation to the plotted camera station, both in distance 
and arientation that the horizon line on the screen picture had 
to the centre of the lens in the field. By laying off on it the 
same series of points as we obtained from the verticals on the 
horizon line and drawing lines from the plotted station to these 
points, we have a series of lines representing the azimuths to all 
the objects selected. The same procedure being gone through 
for a second photograph, taken at another station and including 
the same points, gives a second series of radiating lines. Cor
responding intersections finally establish the positions on the 
plan. 

The prints are enlarged in the linear ratio of 2. r to r, form
ing prints about r 3 inches by 9 inches. In the metal border, 
surrounding the plate, the focal length is exactly marked off, 
so that, by this ingenious arrangement, this length is similarly 
enlarged when the print is made. It is really tpis enlarged focal 
length, or "distance line," which is used when plotting the plan, 
thus preserving constant the ratio between the distances apart 
of points on the negative and the actual focal length. The effect 
of enlarging a print is the same as though the screen picture 
was moved proportionately far away from the lens. 

As the points are plotted by intersections of lines of sight 
to the same points from two stations, similar points must be 
recognized in two views. This matter of. identification is easy 
or difficult according to the angle between the two lines of sight, 
the nature of the scenery and the quality of the photographs. 
When the relative positions of points in two photographs are 
much chang-ed, the only way is to regularly follow similar ridges 
in each print, the identification of one point then leading- to 
another, and so on. In this way many points can be recognized, 
which could not be done, if we proceeded in a haphazard way. 
Both the ability to select points capable of identification, and 
identification itself are largely extended by practice. 

A sufficient number of well-selected points being plotted, 
the _elevations of all or some are found relatively to the camera 
station, by the ;principle of similar triangles. The elevation 
of the station having been found by trigonometric levelling, 
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a simple addition or subtraction gives the absolute elevat10n. 
We now have the positions and elevations of the salient points, 
and proceed to draw the- contours by interpolation for every 
100 feet or 200 feet as the case may be. Plans of mountainous 
countries consist almost entirely of these, and the watercourses. 
Enough points cannot be accurately located on the plan to 
draw the contours by tliese alone. Whatever the method of sur
vey, the smaller details must be drawn by estimation. For this 
reason, in judging different methods, a great advantage must 
attach to that method which enables the topographer to esti
mate most closely. Photography has here a gn~at advantage 
over its rival the plane table, for by having two or more photo
graphs showing the· country from different points of view to 
which. he can refer as often as required, the topographer can 
arrive at a very much truer knowledge of the details than when 
using the plane table, which is restricted to one point of •view 
at a time. 

On the other hand it is claimed that it is easier to contour 
details with the actual country before you than from a photo
graph. In this connection it must be remembered that what 
we see, when in the field, is little more than a perspective. It 
is by our knowledge of the laws of perspective (probably ac
quired unconsciously) that we derive nearly all our ideas as to 
what would be its horizontal plan, when we look at a view, 
whether the view is a landscape or the interior of a room. It 
is true it is difficult to represent on a horizontal plan what is 
presented to us on a vertical ; photograph, but it is also true 
that our own eyes can only see the projection in the field, and 
similar difficulties arise when contouring there. With a photo
graph, whose distance line equals the distance of clistinct vision 
(about ten inches), 1he sizes of objects as seen in the photo
graph are the same as the:r apparent sizes when ,,·e look at 
the landscape itself. It is only in lack of brightness and defini
tion and want of coloring that a photograph is inferior to the 
actual view. 

It n_i.ust be admitted that here we have perhaps the greatest 
objection to the photographic method of surveying, for it is 
not possible, in the present state of science, to obtain a photo
graph as clear as 1 he actual view, and it is often difficult to 
get even good photographs at all. Beside the usual defects of 
all lenses, plates and prints, the defects of the weather are pe
culiarly trying to a surveyor. He must largely take it as it 
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comes. The weather may be bad for days,. or· it may occur 
that after a ·1aborious climb to some peak, the day, which p.ro
mis~d well, may suddenly change, and the surveyor must either 
take the photographs under poor conditions or else lose a day. 
Almost any defect in the weather has a worse effect on photo
graphy than on natural vision, and so. long as. this is so, an 
-objection can always be urged against this method of survey. 

Unfavorable weather conditions are caused by want of sun
shine, fog, smoke in some localities and the blue haze at high 
altitudes. The last is partly neutralized by placing an orange 
_glass in front of the lens. !his stops the blue light diffu~ed 
by the atmosphere, so that the light which reaches the plate 
is that coming from the objects themselves and not that origin
ating in the intervening air. Such a screen has the bad effect 
of ~arkedly increasing the shadows, for objects in shadow are 
nearly entirely illuminated by the atmosphere and such light 
cannot pass the screen. The result is that a valley in shadow 
shows up poorly, unless the extreme limit of exposure for the 
bright lights is allowed. 

1 
The time of exposure is a difficult matter to decide, vary

ing greatly with the light, the scenery and the altitude. The 
effect of a particular Jight on eyesight is not a good test of its 
effect on a photographic 1plate, especially behind, an orange 
screen. 

The Canadian Camera is carried in the field in a box also 
containing a dozen plates, the; whole weighing about twenty 
pounds. Single plateholders are used, and the plates changed 
at night under a canopy hung from the inside of the tent. An 
arrangement by which plateholders could be re-filled in day
light would be a great improvement, saving the surveyor the 
alternative of having to come down to his camp in . the val
ley each nig-ht, or else having to carry a special tent up the 
mountain. Cramer's isochromatic plates are used, 4¾ in. x 6½ 
in. By isochromatic is meant a plate which is sensitive to the 
differ~nt colors more in proportion to their illuminating effect 
than 1s the case with ordinary plates, which are almost. entirely 
acted on by the Qon-luminous rays. Such plates give results 
more nearly approaching the effect of natural vision. The lens 
is a Zeiss anasti_gmat, consisting of two doublets, with an equi
valent focal length of 5 ¾ inches. The enlarged prints there
fore have a distance line of about twelve_ inches, a· little g-reater 
than the distance of distinct vision. The stop used is F 36, a 
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slightly smaller stop than No. 64 in the ".Uniform System." 
'The enlargements are made o_n bromide' paper. Un account of 
the small stop, the orange screen, and the slow plates, exposure 
:is long, varymg from fifteen seconds for a midday sun in June 
to as much as three minutes for a dull day later in the season. 
The scope of the lens is such that seven views give a complete 
,circle, with a small overlap for each. 

The preliminary triangulation work in a photographic sur
. vey does not greatly differ from that usually employed. · The 
triangulation stations being on high peaks, usually afford good 
-camera stations, and they in addition to others are so used. A 
sharp peak offers the best site. Flat topped mountains, espec
-ially if timbered, are very objectionable. If they exist only in 
-isolated groups they may usually be surveyed from camera 
stations situate on more favorable neighboring ranges. It is 
:a general rule that a ridge is not surveyed by camera stations 
•on itself. 

\Vith regard to the distance which may be safe
ly included in a view, this will depend on the state 
•Of the weather and the detail required. Speaking gen
erally, sufficient detail for a good plan of a rugged country 
-can be obtained if the points are not over three miles away. 
·Greater detail would be unnecessary in the survey of rugged 
districts. The principal shoulders and the watercourses down 
the sides of the mountains can be well plotted from good pho
tographs up to six miles. Beyond that we can only expect to 
obtain a general idea of the country. The '.posi'tion of the 
camera stations, however, is more often described by the neces
·sity of seeing up valleys beyond intervening ridges, than by the 
·question of how far the details can be made out. Every part 
of the country must also be covered twice, from two stations 
whose distance apart forms a suitable base. It must be remem
-bered that although we may be able to see points in a photo
·graph up to six miles, it does not follow that one camera sta-
tion can survey a circle of 1si1X miles radius. Around each 

·camera station there is ahvays a large space too close to be sur
veyed. When points approach the base line between two sta
tions, although they may be clearly seen in the photograph, 
the lines of sight to them from· the two stations make too 
·obtuse an angle to allow of proper identification. Identification, 
even with good photographs, is difficult 1and involves much 

loss of time · if the lines of sight to the points intersect at a 
-greater angle than forty degrees. The aspect of the country is 
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too much altered in the two photographs to allow enough points 
to be identified. If we imagine ~ segment of a circle contain
ing an angle of forty degrees to stand on the line joining two 
camera stations, it is easily seen that the lines of sight to all 
points in this segme:nt intersect at a greater angle than forty 
degrees, and the whole area of _!he segment is poorly 
surveyed. ':Ihis area must be doubled for ·the two sides 
of the line. \!Vith camera stations distributed over a country 
at approximately equal distances apart of five miles or so, these 
unsurveyed segments may become very great, and almost neu
tralize any attempt at a detailed survey. Had the same total 
number of stations been placed in pairs, a couple of miles apart, 
with a much longer interval to the next pair, a _very much better 
survey would result. This is a matter very apt to be overlooked 
in a photographic survey. It may be remarked that the absence 
of a record of what has been covered by the photographs t_aken 
is much felt in the field. Not only must the surveyor recollect 
what has been covered, but whether it has been covered twice 
from suitable stations, a difficult matter in a country whose 
aspect is much changed as we go from station. to station. 

The field notes of the photographic p~rt of the survey con
sists of a record of the number of the plate exposed, the extent 
of country covered, the time of exposure, kind of light, and 
such remarks as may be useful. The magnetic bearing of the 
line of sight of the camera should also be taken by means of 
a pocket compass, as a general indicationi of the direction of 
the view for office reference. 

The chief objections to the photographic method may be 
considered to be the difficulties of obtaining good photographs, 
the absence of record of what has been properly covered by the 
camera, the fact that the country must a:ffo.rd stations over
looking large areas, and finally that a long ~pprenticeship is 
necessary in the field to properly estimate exposure, and that 
advancement in the science of photography itself is necessary 
to perfect the method. 

On the other hand, we have a much shorter time in the field, 
not only saving expense, but a matter of consequence in a 
severe climate, and a possibility of surveying countries contain
ing- many inaccessible points ,:vith greater detail than by any 
other known method. The fact that a rather Ion!{ tirue is takc11 
to plot from photographs is larg-ely due to the camera stations 
not being suitably arranged to facilitate identi6.cation, and to· 
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poor qualities of photographs, both of which impediments can 
,only be avoided by practical experience. 

As a practical ~xample of the use of the photographic meth
•od of survey, some statistics will be given of_ the survey of the 
Crows Nest coal area, on which the writer was engaged last 
year. This area consists of a group of cretaceous mountains 
'6,500 to 7,500 feet altitude, surrounded by limestone mountains 
·rising to 9,500 feet. The field work in this survey occupied 
three months with a party of six, all told, during which 51 trian
gulation stations and 72 camera stations were established and 336 

·photographs taken. Of the camera stations, 2 5 were over 7 ,ooo 
feet and only 14 below 6,000 feet. The area plotted from the 
·photographs covers 551 square miles, an area of over 15 town
·ships. The contours are shown for every 100 feet, and con-
siderable detail is shown, as the plan is on a- scale of 1-30,000, 

·or about 38 chains to one inch. •. The plotting occupied four 
·persons for three months. The altitudes of the triangulation 
·and camera stations were found by trigonometric levelling, us-
fog the levels along the Canadian Pacific Railway as a basis. 
With the exception of a few traverses of some of the rivers the 
,entire topography has been plotted from the photographs. It 
may fairly be claimed that this large area of rugged country 
·could not have been surv~yed and plotted in the same time by 
any other method. The survey and plotting were carried out 
·under the direction of Mr. A. 0. Wheeler. D.L.S., who has been 
in charge of photographic surveys for the Dominion Govern
ment for the past six years. 

In the foregoing outline, the writer has endeavored to give 
some general idea of the photographic method in the survey 
of mountainous districts, avoiding technicalities which can only 
be interesting to those who desire to study the method in detail. 
·such will find in Mr. Deville's work " Photographic Surveying," 
a complete account of its mathematical aspect and also a mas
terly review of the principles- of photography itself as applied to 
,distant scenery. Another excellent publication is Appendix No. 
10, U.S. Coast and Geodetic Survey for 1897, by J. A. Flemer. 

DISCUSSION. 

Mr. C. A. Jones:-Are those photographs retained by the 
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Government or by the person who takes them ? The Govern
ment should have them, or copies of them. 

Mr. Dickson :-I understood last year that ten parties had 
photographic apparatus and that they returned everything to
the Department, even the films. Of course when the Govern
ment furnishes the apparatus it expects the results will belong· 
to the Government. 
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[This Association is not responsible as a body for any opinions expressed in its Papers. 
bv Members.] 

THE CANADIAN ASSOCIATION OF CIVIL 
ENGINEERS AND SURVEYORS. 

A. R. DAVIS. B.A.SC., O.L.S. 

A few years ago I had the honor of submitting a paper be
fore this Association on the subject, " The Field of Civil Engin
eering." 

At present I desire to glance briefly at the broade~ field of 
Civil Engineering and Surveying combined, in order to point 
out a few reasons why, in my judgment, these two branches of 
one profession should be consolidated into one Society or Asso
ciation. We are all pleased~ with the fact that the tendency of 
late has been in the direction of a closer fraternal union between 
Engineers and Surveyors. As members of the Canadian Society 
of Civil Engineers, and of this Association of Ontario Land Sur
veyors, the thought presented itself to me that by frankly ex
pressing my views on the subject at the present time, when we 
are stepping out into a new century, a general friendly discussion 
of the whole matter might possibly be provoked that would 
materially assist in bringing our Engineers and Surveyors into 
closer contact and ultimately lead to a corporate union. 

In the first place I think we all realize that in the business 
world to-day, greater success is being achieved through 
judicious combinations of brains, as well as of material resources. 
Men are not disposed to hide their knowledge under a bushel, as 
in the past; but to diffuse it among- their fellow-men. This spirit 
prevails too, in the professional world, where an inaividual 
realizes it is utterly impossible to isolate himself from his pro
fessional brethren even for a brief period, and still keep abreast 
of the times. 

The tendency of the times is for each individual to pour his 
small quota of knowledge,-which is certain to be useful to some 
one e]se,-into common public reservoirs. These reservoirs are 
the periodicals and pnl:ilic meeting-s of the various departments 
of business, and the several professions. Then from the accum
ul.ated wisdom and knowledge .deposited there.in are drawn sud, 
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portions as each individual may require to meet the exigencie~ 
of the case, with which, for the time being, he has to deal. 

As we are all aware, the medical profession has recently beet. 
engaged in breaking down old barriers of prejudice, widening 
the field of practice to the limits of the Dominion, and elevating 
the standard generally by a combination of its forces. The same 
.tendency prevails in all the sister professions, .including the one 
with which we stand identified. Civil Engineering and Survey
ing are complements the one of the other, not only in practice 
but in the:::>ry as well.· Throughout the Dominion the two terms 
are, almost synonymous, and in fact, interchangeable, to those 
outside the pale of the profession. 

A Civil Engineer in many departments of work is frequently 
called a Surveyor, although he may never have passed a Survey
or's Examination. The day has passed, however, when the 
Engineer feels any resentment at being called a Surveyor. He 
has doubtless found from experience that the modern Surveyor 
knows something more than how to take a meridian. 

A Surveyor on the other hand is called an Engineer, by tht 
public, immediately he ceases to run a side line and to take 
charge of certain drainage, sewerage, or other work. A railway 
company sends out a party of Engineers to locate a railway 
The press in alluding to the fact is quite likely to state that 
"a· party of Surveyors is surveying a railway line from A to B." 

Thus we find it in practice. In theory we observe that the 
several departments of surveying form the most important sub
ject in the curriculum of all the Civil Engineering faculties of our 
schools and colleges. On the other hand, the several Surveyors' 
Associations of our Dominion, are more and more recognizing 
the absolute necessity of compelling aspirants to the profession, 
to read up and pass examinations on a variety of subjects, which 
in the past were not regarded as essential in an ordinary Sur
veyor's ·practice . 

. These aspirants are forced to realize that it will be utterl) 
impossible to even eke out an existence to-dav as an ordinary 
old time country Surveyor, let alone to prosper: in his profession. 
Time was when: the S11rveyors of this country were kept em
ployed the vear round in private practice or Government employ 
They usually owned a good farm, well equipped for work. and 
were regarded as important members of the community in which 
thev resi<led. The land trials which then occupied, t_he largest 
part, of the attentiott of the courts invariably had Surveyors 
pitted against each other; and thus employment in the courts 
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was a fruitful source of income. The .presence of a Surveyor as 
a witness in our courts to-day is the exception rather than the 
rule. 

Hence the necessity for our young men who are entering en
gineering or surveying, qualifying themselves for profitable em.,. 
ployment in the larger field of our profession, of which survev- . 
ing is but a part, and of which engineering as heretofore unde-r
.stood is but one important division. 

There is a broad field bounded by the Atlantic and Pacific 
-on the east and west, and by the international boundary and the 
North Pole on the south and north, in which it should be pos
sible for every duly qualified Canadian Engineer and Surveyor 
to practice ~here he pleases, none daring to molest or disturb. 
Now such a conditi-on of affairs would necessitate a change, in 
some respects, in the government of the profession, and this is 
the vital point towards which we are aiming. For instinct.., 
in civil engineering, we find the deplorable condition of the laws 
of the United States rendering it practically impossible for a 
Canadian Engineer to find employment in that country without 
renouncing his allegiance to Great Britain, and declaring his in
tention of becoming an American citizen; while on the other 
hand our doors are left wide open for an influx of American or 
other foreign engineers immediately any work is started, promis
ing profitable employment. · We have had. a glaring illustration 
of this fact during the last few years in British Columbia and 
o.ther parts of our western. country where there has been active 
railway construction. 

These. foreigners are not members of the Canadian Society of 
Civil Engineers, nor have they the remotest intention of becom·
-ing Canadian citizens. I believe in reciprocity; but I am thor-
oughly opposed to this jug-handled policy, as the 
politicians would say, and I shall do my utmost 
in the future to have this injustice remedied. Our 
Surveyors' Association would. not tolerate such a condition of 
affairs for a moment: ai1d I refer to it here merely to show thr1 1 

the Engineers as well as the Surveyors of this country have im
portant changes to make in their regulations before a corporate 
11nion can be effected between the two branches of the profes
sion. With regard to the several divisions of Surveyors, we all 
realize that a closer bond of union might exist than at present 
obtains: the absence of which necessitates needless examina
tions, the payment of additional fees. and- a m_at:rial loss o~ time. 
Through the influence of this Ontario Association. and kmdred 

IO 
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associations, a more cordial and fraternal feeiing prevails than 
ever before between our various ~urveyors and Engineers' So
cieties, and' uetween the individual members. 1 his esprit de corps 
has . undoubtedly been generated and fostered through the 
prevailing practice of meeting as at present, on common ground;. 
and in broadly discussing questions that concern our profession 
in a frank, genial manner. Our selfishness and conceit take 
wings and fly away in the midst of such surroundings. \Ve learn 
to value the opinions of others although they may not accord 
entirely with our ,own. Thus knowledge is gained; and know
ledge is power; and the more powerful we become in this sense 
the more prosperous and useful we will be in our respective 
communities. We should not rest satisfied, however, with what 
has been accomplished. A young generation of Surveyors and 
Engineers is coming up to take our places. As we lbok abroad we 
see ciianging conditions in this country, now in a transition state 
from dense forest, poor transportation and undeveloped re
sources, to broad cultivated areas, rapici transit· to the remotes½ 
boundaries, and the huni. of industry on all sides. One of the
important results of these changing conditions, to our profes
sion, is the absolute necessity of the Government immediately 
taking up the question of a thorough trigonometric or geodetic 
survey of Canada, in order that accurate maps may be prepared, 
and the physical features of the country laid down with pre
cision. 

It is surprising that our Federal Government and Provincial 
Legislatures, aliYe to almost every conceivable question affecting 
our development and prosperity, should remain fast asleep on 
this most important question, which is now occupying the keen
est atten1 ion of the Governments of every progressive country 
in the world. 

If a tithe of the millions of our money now being 
expended on canals, railway bonuses, and public works, 
were devoted to the beginning of a geodetic survey 
of Canada, in keeping with the general progress of the times,. 
more wisdom would be exhibited by our legislators than· 
they are _manifesting by closing: their eyes to so important a mat
ter. It ts most unfortunate that our profession is not more 
strongly represented on the floor of Parliament and in our 
Legislative halls. Had we a few enthusiastic r;presentatives, 
then our g-overnments would soon realize the necessity of a move
ment in this direction, as well as in several other directions. in 
which our profession is more or less interested. ,¥ho is reach, to 
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·sacrifice himself for so laudable a purpose ? A geodetic sutvey 
of Canada will create at some time in the near future a great 
field for· th_e employment ot our younger Surveyors and ·Engin
eers-a field in which they should me.et on common ground, 
and for which our examinations 3:rn;l legislation· should, meantime, 
pave the way for united, efficient "work. 

While the geodetic survey is in progress in the southerly or 
more densely settled portion of the Dominion, other Engineers 
~nd Surveyors will be engaged in explorations in the great north-~ 
erly limits of our country; in the building of colonization roads 
into newly settled districts and the improvement of those in the 
older districts-; the extension of electric raihvays through the 
south country, and the construction of steam railways into the 
timber, mineral and agricultural areas of the north country: and 
in the execution of large drainage and sewage problems. The 
Premier of Ontario in summarizing recently the results of the 
northern explorations of some of our Surveyors last year, and 
the known resour_ces of the northerly part of this province, and 
the intentions of the Government with respect __ to the develop
ment of these resources, gives us a hint or intih1ation of the work 
in store for our profession in that heretofore practically unknown, 
district; and Ontario is only a fraction of our great Dominion._ 
Let us then be alive to our opportunities, and -frame our legisla:-
tion now so that it will conserve our best interests in the future. 
If our. Engineers and Surveyors were united into one Society~ 
and jointly attended· the Annual Meetings. supplying general 
papers and discussions and ·if these proceedings could be placed 
in the hands of every member of the profession, what a library 
of useful information on every pl-i'ase of professional work would( 
be accumulated in the course of a few years. 

I am aware such a union appeals more strongly fo the younger 
En~ineers and Surveyors than to the older ones; owing perhaps 
to the fact that the latter. as a rule. have settled down in certain 
comfortable grooves in professional life. out of which they may 
not care to move. So far as they personally are concerned the 
present laws or regulations governing their Association or So
ciety answer very well. Many having acquired a competence 
have no sympathy with the so-called innovations of the younger 
members of the profession. It has ever been thus in all the 
avenues of life; and human nature is slow to change: but still 
changes are continually being wrought. Therefore I appeal par
ticularly to the younger Surveyors and Engineers to support this. 
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movement for the consolidation and elevation of our profession; 
for they must bear the burdens and responsibilities of the future. 

I see nothing inconsistent in a corporate union of CiYil En
gineers and Surveyors, and the maintenance if necessary, of cer
tain special examinations for special work, such as, for example, 
topographical surveying, or hydraulic engineering. The latter 
are chosen from several branches, simply for the purpose of illus
tration. I repeat, that there is no good or valid reason for ob
jection to a corporate union on the ground that there would be 
no surveyors qualified for important special work, or, no En
gineers trained to cope with the difficult problems of s~ecial 
branches. These questions would adjust themselves quite read
ily; and we would have the proud satisfaction of realizing. th<:1t 
we have become a common brotherhood, bound together and 
strengthened by corporate and fraternal bonds for all future 
time. 

I do not assume to know all the difficulties that stand in the 
way of such a union; nor how best to overcome them. Oth
ers, doubtless, will, in due ti~e, give .these details careful con
~ideration, and suggest ways and means for its accomplishment. 
I have merely endeavored to show the tendency of the times 
toward internal consolidation in the various circles of business 
and· professional life; and to make a few suggestions in favor of a 
forward step in that direction in our own profession. If what I 
have said is instrumental _in drawing out the opinions of others, and 
leading to a general discussion of the subject, I shall have fully 
accomplished my present purpose, and will feel amply rewar_ded, 

bISCUSSION. 

The President :-Gentlemen, Mr. Davis has given us a very 
valuable paper on an important topic that I have no doubt all 
of you will take. plea~ure in discussing. What he says with re-. 
~anl to the qualtficahon of_ st~rveyors and engineers is very tme. 
r~ny young man now who ts licensed, or who passes his examina
!:on as ~ surveyor, has passed an examination on. many engineer-
1~g sub}ects. In ·fact, he has practically to qualify as a civil en
gmeer m order to become a surveyor. A year or two ago, the 
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Canadian Society of Civil Engineers proposed to allow all sur
v~yors to become members of the Canadian Society of Civil En
gineers for the reason I have just stated. 

Mr. Willis Chipman :-Mr. President and Gentlemen: I do 
not know that I cam say anything that would be of interest to 
you to..,night on this important matter; a few years ago I was 
c~airman of. a committee having the matter in charge for the 
Canadian Society, to bring it before our Government; and we 
met with such a reception that I have not felt very enthusiastic 
over it since. However, it has been revived again this year by 
the Canadian Society, and we hope by next year that probably 
,Ye ,vill be able to report progress. 

I, for one, am in favor of uniting the two professions. In 
this new country of ours we cannot afford to have a number of 
similar professions or societies where one society is enough. 
There might be different branches or different departments in 
the one society, as is suggested by Mr. Davis; I hope that the 
amalgamation of the two societies will be consummated in my 
day. 

Mr. Villiers Sankey :-I thought I had a letter here that· 
would partly answer one of the remarks which Mr. Davis has 
just made, but I am sorry to say I have not the letter with me; 
-but I can recall the substance· of it; and Mr. Van Nostrand can 
give us the answer that was sent to the letter I refer to. 

This letter was from a gentleman in Winnipeg, who sug
gested that there were a great many examinations, and a great 
many fees to be paid by surveyors in the Dominion of Canada, 
and he thought that it would be advisable for us to meet on some 
intermediate gr0und, probably not a very high plane, that would 
be common to all the Provinces of the Dominion, as well as 
to the - Dominion Land Surveyors. His idea was that a man 
having passed his preliminary examination, and having served a 
reasonable apprenticeship, should then be permitted to pass a 
final examination, which would qualify him ~s a competent ~ur
veyor in all the Provinces of Canada. In other words, make us 
all what the public thinks we are, Dominion Land Surveyors. I 
have been met with the question, " You are a Dominion Land 
Surveyor ? " and when I have said " Yes," I have then been 
asked, "Then you can survey from the Atlantic to the Pacific ? " 
My answer to that rather astonished my questioner, when I said, 
"I cannot." As· a matter of fact, the amount of ground a 
Dominion Land Surveyor has a right to survey is rather re-
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stricted; vears ago, he could survey in Manitoba, but now he 
cannot. A Dominion Land Surveyor cannot survey in Ontario 
or in any of the Provinces. A letter on this question came to 
Mr. Van Nostrand before I became Secretary of the Associa
tion, and he answered it, ill' the only way he could answer it, 
.~howing that down in the Eastern Provinces the qualification 
for Provincial Land Surveyors is not at all comparable to what 
it is in Ontario, in Quebec or in Manitoba. Some years ago 
we were rather astonished to find that the Board of Dominion 
Land Surveyors would not recognize Ontario Land Surveyors 
at all; and at a recent examination in Ottawa they asked Ontario 
Land Surveyors to pass the whole ex.amination. 

While speaking of Examiners I am able to say on behalf of 
the Ontario Land Surveyors that ours is the broadest and the 
most open-minded Board of Examiners that there is in Can
ada to-clay; under our recent Legislation it rests with the Board 
of Examiners to say whether the candidate will be required -~o 
pass the whole of our examination or part of it, and how much 

, service he will be asked to undergo. We are not bound by any 
hard and fast rules or by any reciprocity with any other asso
ciation either Provincial or Dominion. I do not think, to-day, 
even if the Dominion Board asked our members to pass the whole 
of their examination, that we would necessarilv turn round and 
ask a Dominion Land Surveyor, to pass th~ whole of our 
examination. If we know the class of examination their mem
bers have passed and are satisfied with it, we are perfectly free 
to s9-y, '' That is good enough for Ontario ! .. And I do not 
think that the Surveyors of the Dominion can really say that 
we are behind other Surveyors in any point. Tl1e difficulty the 
Surveyors in the whole of the Dominion have in order to meet 
on a common plane is that some of the others are not quite up to 
our standard. I think, however, with proper representation, 
that any difficulties as to the preliminary examination and time 
of service could be easily over-come. 

Speaking on the question of reciprocity with the Engineers, 
as l\Ir. Chipman and some others present know,. we discussed 
that about two years ago; and as far as I ,Yas able to judge, the 
feeling of our Association was that if we could meet on a satis
factory plane• we were quite willing to give the right hand o{ 
fellowship to every Engineer in the Dominion of Canada. 
The question1 was, what position were the Ontario Land Sur
veyors going to occupy in the event of .amalgamation. .\fter 
a great deal of discussion a mutual basis was established, and 
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I believe_ the Ontario Lan? Su:veyors did all they could to help 
the :gngmeers to get their Bill through the Ontario House. 
But u~til the. ~ngineers of Ontario get some status, some 
recognized positt~1:, an am_algamation will be difficult. If they 
can. get their position officially recognized, I think the amalga
mation would follow almost at once. The trouble seemed to me 
to be that the Engineers themselves were not united. They 
l1ave to meet a great many difficult questions. There are all 
~orts of Engineers-I am not saying that in any. way slight
mgly, but I suppose engineering, like everything else, has in 
its ranks a number of specialists. Possibly it may be said that 
some of these gentlemen are Engineers and others are not; but 
fo the event of amalgamation the Ontario Land Surveyors can
not leave any one out if there is any possible way of bringing 
al: together. In engineering we find the Mechanical Engineer, 
11:e Railroad Engineer and the Municipal Engineer; and I am 
glad to say that our Asso~iation of Ontario Land Surveyors 
embraces some representatives of almost all these classes in 
Ontario. The City Engineers of almost every City of Ontario 
and the chief Engineers of such Railway Companies as The 
Canadian Pacific, The Grand Trunk, The Central Ontario and 
others I might mention are all regular members of this Associa
tion. 

I think the pa2_er ,ve have just heard read points in the right 
direction; and we ought to nominate a special committee to try 
to further the objects brought before us. \Ye are in a position 
now to do so, having an Association of some years standii1g, 
and having some little weight in the community. \V c have 
experience in the matter of getting inc;orporation; and it 
certainly would not hurt the movement if we ,,·ere in a position 
to say. " We have a committee ready to meet you and ready to dis
cuss the whole question." 

I hope to hear some other members express their views; I 
know Mr. Van:( ostrancl has some excellent ideas on the question 
of amalgamation with the other Surveyors of the Dominion. 
\\Te need not be afraid of expressing our opinions here for 
while there are a good many Surveyors and a goo~l many 
Engineers in the room, we are all here to-clay as Ontario Land 
Surveyors. and the fact that this is a. meeting· of Ontario Land 
Surveyors ought not to hinder an Engineer ,vho 1:as strong 
v~ews from expressing those vie,Ys. \Ye are not gomg to take 
advantage of any remarks that may be made. here. As a S:ll'
veyor pure and simple I would say the sooner the amalg-amat10n 
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of Surveyors takes place the better for the Association and the 
better for the whole profession; and, I believe also, for the public 
at large. 

As Secretary of the Assodation probably I should not have 
taken up so much time, but I am afraid some of our members. 
are a little bit shy so I wanted to start the ball rolling. (Applause). 

Mr. A. J. VanNostrand (Toronto).-Mr. President: Some 
years ago I somehow got hold of the idea that it seemed rather 
foolish to ask a man who had taken thei Dominion Topographical 
Certificate to come here and wade through the " Pons 
Asinorum" and a few more such things, and I opened a cor
respondence with the Secretaries of the various Provincial 
Boards, with a view to arriving at some sort of arrangement 
under which a man ~ight pass an examination in the elementary 
subjects at least, before any one Board, and by reason of that 
examination be admitted by any other Board in the circle. The 
thing went along very well until I· reached Briti~h Columbia; 
and there I got a private hint that their door was wider open 
than ours was; that, under their Statute, Engineers of various 
kinds were admitted on short terms of service; in fact persons were 
permitted to enter the profession of Land Surveying in British 
Columbia on much easier terms than those required by any other 
Board ! As the Engineers did not seem to be in a position tu 
offer any quid pro quo it seemed to me that it was about time 
to give up my idea and I did so. It still seems to me, however, 
that theoretically speaking it is not the part of wisdom to re
quire each man to go over the same ground again if he happens 
to wish to take out certificates from the various Boards, Pro
vincial and Domini9n. Such, however, is the position to-day. 
And until the Engineers arrive at some stated form of examina.:. 
tion I do not see how we, Land Surveyors, even supposing all 
Dominion and Provincial Land 'Surveyors had amalgamated; 
could come into association with them. 

The Maritime Provinces, however, do not appear to have 
a standard in any way similar to our own for admission to the 
profession of Land Surveyor. So far as I can learn, a La1;d 
Surveyor there is a good practical man who is about as far 
advanced as a good timber estimater is here; a man with a little 
mathei:natical knowledge, and a little practical knowledge of 
snrveymg. And until their standard has been brought nearer 
t~ ours it does not seem to me to be a wise thing to amalgamate 
'w1th those Provinces. As the writer of the paper sugge·sted, all 
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things are trending towards union because the various Provinces 
an: uniting and the professions of Engineer and Surveyor are 
kindred to such an extent that they are carried on by the sam~ 
parties in many instances, and therefore, we ought to make 
some move. It would be a very good idea to have a committee 
appointed because if something is to be done this is a very good 
time to make a commencement. (Applause). 

Mr. G. B. Kirkpatrick (Toron,to) :-Mr. Wresildent and 
gentlemen: When Mr. VanN ostrand was speaking I thought 
of an old story told of the American War, where the standard
bearer planted his standard on top of a hill and ii1 front of his 
men who called out to him, " Come down ! Bring the standard 
down ! " His reply was, " Never ! Bring the me11 up to the 
· standard." I do not think we should come down to a lower 
level than our own. (Hear, hear). We have been for ·years 
bringing our standard up; and we must keep it there.. I say, 
just as that standard-bearer said, Bring your men up to our 
standard and then there will be no difficulty. I am quite in 
accord with -the idea that it is nonsensical to make Snrvevors 
pass the same examination over again. On that point I think 
our Board has taken the proper stand, that is, to keep the door 

· open, without lowering our standards and to recognize that we 
are not the " whole bunch," to speak vulgarly. We have a 
standard which is second to none, but we are not going ~o 
humiliate men who have passed a first class examination in 
mathematical subjects, by asking them to go in again for a 
similar examination; we are quite satisfied, if they can present 
their certificates, to give them the examination. vVe mnst, of 
course ask them what their term of service has been~ so that 
they should not militate against our own men· as regar<ls serv
ice.. We leave them free to take up the higher subjects which 
we have in our profession the curriculum fr,r which, as -~0u 
know, has been· extended until it embraces almost everythmg 
that an ordinary Engineer has to pass. 

There are specialists .in the different branches of Engi~1eer
ing who occupy positions which it is impossible for the ordmai;-y 
Engineers to attain to. The Engineers and the Surveyors 
who have passed within the last ten or fifteen years, are qt~ite 
able to cope with the majority of engineering_ or surveymg 
problems which arise in Canada to-day. Ment10n has been 
made here to-night of the chief Engineers of different Railway 
Companies; and as to those g-entlemen let me say that they 
are nearly all self-made men; they did not attend College, they 
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did not pass examinations, but they had a broad knowledge of 
what the best Ontario Land Surveyors require and they had 
good common sense. They did not get into a rut. They 
studied their profession and they graduallx rose by the force of 
their education and their abilities to be the head men in their 
respective Companies to-day. 

As an example, I remember Mr. Hobson when he was an 
Ontario Land Surveyor-he is one still; when he was second 
engineer on construction on the Grand Trunk, on the next 

. -section to which I had the honor of being rod-man. Mr. 
Hobson was then a tolerably young man, and I do not suppose 
he had studied engineering very much; yet he has solved a 
problem which I suppose would be an example to the most 
highly educated. He was the Engineer of the St. Clair Tunnel 
at Sarnia. I remember when the two borings, one from each 
side of the River met, that there was. not two inches of differ-

. ence; that was pretty good engineering. There is no reason in 
the world why all our Surveyors should not work together for 
the. benefit of our profession: and if having amalgamation be
t\veen the Engineers and Surveyors is going to raise the profes
sion I do not think the Engineers when they are ready for it, 
,vill find the Association of Land Surveyors are backV1tard in join
ing them. 'When this matter was up before, I remember we 
made a very good advance; there was a deputation, amongst 
the members of which I remember Colonel Gzowski and Allan 
1\-IacDongall, and some other Engineers, and we met them and 
discussed the subject, and there ,Yas no opposition on our part; 
tJ1ere never has been. Our desire always was, not to be dragged 
<~ow~1 and put on a l?wer level than we stand on to-day. If the 
~1,~1g111eers be~~me mcorporatecl, and then approach us· in as 
fnenclly a spmt as they did before, I see no reason why we 
should not have amalgamation. (Applause). 

Pr·esident Ross:-I understand the proposition made two 
years ago by the Civil Engineers was that all Survevors were 
entitled to become Civil Engineers; but there was no p~oposition 
to make all Engineers Ontario Land Surveyors. Is that correct ? 

l\Ir. Sankey :-Yes. 

President Ross :-Of course that was very favorable to the 
Land Surveyors, and very considerate of the Engineers. 

Mr. Sankey :-I think yon are stating it a little wrongly. It 
'"as, All Surveyors at the time of incorporation; not, All future 
Surveyors. · 
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Preside_nt Ross :-Yes, I understa?d that. With regard to 
the Ontano Land Surveyors becoming Dominion Land Sur
-verors, I was not aware that it was necessary for an Ontario 
Land Surveyor to pass the full examination. Of course it was 
.some years ago when I qualified. 

_Mr. Sankey:-All I can say in answer to that about a week 
.ago several members of our Association went down and passed 
their examination; and they ·were required ~ to pass in 
•everything. 

. Mr. VanN ostrand :-· -Including certain preliminary examina
tions too. 

Mr. Sankey:-They went through the whole academical and 
theoretical examination as if they were not Surveyors. 

President Ross :-That was not required some years ago. 
Mr. Sankey:-No. 
\Vith regard to Manitoba, they have the reciprocity clause 

in their Act which provides that they will reciprocate with any 
other Provincial Association and not require examination. in 
anything but the special Manitoba Land Acts, as I might put it. 
'That is, if the Association from which the Surveyor seeking 
admission will reciprocate with them. The question has been· 
asked me, and the answer I have had to give is, We have no 
reciprocity now at all; but if the Manitoba examination is in 
the opinion of the Examiners sufficiently similar to ours we 
-will not examine at all except on the Ontario Survey of Lands 
and Drainage Acts; and if their term of service is sufficient we 
-would not ask them service. That seems to be the position we 
are in to-day. But we could not write to a man and say, We 
will reciprocate with Manitoba if Manitoba reciprocates with 
us. If the examination is good enough in Manitoba, reciprocity 
,or no reciprocity, Ontario should say, Your examination is good 
·enough for us; pass the special subjects and we will give you a 
certificate. --· Reciprocity does not amount to anyth~ng; i~ is 
merely a nrotitrn -·of the Board of. Examiners for the time bemg. 
The Dominion Board a little while ago-(I do not know what 
happened them)-simply wrote and stat~cl they, . would not 
recognize Ontario Land Surveyors m any way; ~nd 
now they examine our men in everything. Are we gomg 
to say to the Dominion if their men come up here, \'!\Te are go
ing to examine you in everything ? I hope not. . \Ve ~now 
their Examiners are clever men and that they put their cancltclates 
throug.p a stiff examination. Then ,Yhy should we say because 
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you examine our men, we will examine yours. If we are 
~atisfiecl with the man's standing it is better not to examine him 
at all; it costs the Association something every time we examine. 
a man, and it is better to get good men without examination,. 

, except in subjects which are absolutely necessary. 
H. J. Bowman (Berlin) :-My first impression, formed sorre 

years ago, was that the Association of Ontario Land Surveyor~ 
had the ground work for a combined society of Surveyors. 
and Civil Engineers, and that with a few slight additions to our 
present legislation we could niake room for those that were· 
purely engineers, and had no knowledge of the laws regulating: 
the surveying of lands. And I still think that such would. have 
been a much easier method to pursue than the one that has been 
followed; for we find that the Canadian Society of Civil En gin• 
eers met with considerable difficulty and in fact were not able to 
carry through the Bill they introduced. However, they are seeking 
fresh legislation, and, judging from what Mr. Chipman says·, they 
will bring up their Bill again shortly, and we must meet the con
ditions as they are. My recollection of the Bill as finally amended 
is that it was in such a shape that it would be acceptable to the· 
Land Surveyors; that there was nothing interfering with the· 
interests of those who have applied themselves more particularly· 
to land surveying and who do not take up civil engineering to 
any great extent. , There seemed to have been two opposing 
tendencies; those Engineers who thought they were above the 
Land Surveyors, and those Land Surveyors who were content 
with their present position and did not wish to endanger the 
status of our present Association; but it seems to me a course 
can be pursued where the ,interests of all may be conserved. 

I had hoped that Mr. Chipman would have outlined a little· 
more fully the Bill they are going to bring in shortly. He could' 
not have got a more propitious time to present it to this Asso
ciation, seeing that it has been proposed to-night by our Presi-· 
dent, our Secretary and different members here to form a Com
mittee, before the Engineers asked us to work in co-operation 
with them. This is a move in the right direction. 

The engineering profession in Ontario is not in as desir
able a position as it should be; we find that public money is be
ing spent in some of the large towns, and in the· smaller towns 
~nd villages of course, very inadvisedly; large amounts are be
mg spent for what should be permanent improvements but 
these are executed without any engineering supervision what-
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,ever. Some practical man who thinks he knows all about it has 
,c-harge of the work and in a couple of years afterwards. the 
municipality find how little that man really did know, and how 
ill-fitted he was for his position. It is a very easy matter to 
.design a pu}?lic work to please the people for' the day; but to 
form any opinion as to what the condition of the work mav be 
fifty years hence is a different matter. My observation has· led 
me to believe that a great deal of the money of the municipalities 
is being thrown away, and the work will have to be all done over 
again in a few years, just because of want of proper legislation 
to protect the public from this waste of their money by bring
ing up a class of Engineers who are not only competent to do 
the work, but who will get the work, and who will not be under
bid by those who have a political pull, or a pull in the local muni
,cipal affairs. (Applause). 

M.r. s·ankey :-Certain members of the Engineering Prof es-. 
:sion in Ontario objected very strongly to the Engineers' Bill 
going through. But in the Province of Ontario at large, out
side of professional boundaries there seems to be a growing 
feeling against what are called " close corporations;" and I 
:suppose the Ontario Land Surveyors are sometimes -ca)led a 
-close corporation. But any corporation that tries to give the 
public a good professional man is not a close corporation. Never-
· theless the difficulty that the Engineers, or those of any other 
profession, are going to meet with before the Local House here 
is the cry of " close corporation;" and until the Ladies asking 
for incorporation show a united front with the Government they 

:are opening the door through which the Government will get 
out. Want of unity. was really what killed the Engineers' Bill. 

· The Legislature of Ontario to-day does not want to run the 
risk of being told that they are creating a lot of close corpora
tions all over this Province. They will say, "You are not repre

· Senting this before us in the interests of the whole of your pro
. fession." If the Engineers could come together and present a 
bill before the House that can be supported by every branch of 
the Engineering Profession I am perfectly sure the Ontario· 
Land Surveyors, who, as a body have possibly some little weight 
in the Local House, will put their shoulders to and help them 
to get their Bill through the. House. 

Mr. Bowman also spoke about the spending of public 
moneys. It is perfectly true there must be an enormous amount 

, 6f public money spent in Ontario to-clay that is wasted. thrown 
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away; and unfortunately the Engineering Profession as a body 
gets the blame, simply because the public does not discriminate 
between what Mr. Bowman called the ordinary pra~tical man,. 
and the engineer; and the public says, " Oh, an Engineer did 
that;" and so the'·Engineering body as a whole gets a bad name. 

Mr. Aylesworth :-Mr. President: There are one or two. 
words in Mr. Davis' paper I would like to have eliminated. The: 
writer speaks of money being " squandered on canals and: 
railways." · I would suggest that the paper be changed to rea<l 
" A large amount of money expended." With that change I 
would move that this paper be received and the thanks of the 
Association be given to Mr. Davis for it. 

Captain Gamble :-I have much pleasure in seconding that· 
motion. 

The President put the motion, and, on a vote having been 
taken, .. declared it carried. 
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This Association is not responsible as a body for the opinions expressed in its papers .. 
by Authors.] 

SURVEYS FOR MUNICIPALITIES. 

BY H. J. BOW1.I.A.N, OF BERLIN . 

. [The following is a summary of the Paper as read· by Mr._ 
Bowman, the MSS. having gone astray.J 

Those ·sections relating to municipal surveys form an 1111-

portant part of .. The Surveys Act.'' Particular attention is di
rected to sections 10 to 13 of the act, relating to boundary lines 
of townships, and to section 14. ln 1~97 an important addition 
was made to this section as follows: (4) On the return of such 
survey to the Commissioner of Crown Lands he shall cause a. 
notice thereof to be advertised once in each week for four weeks 
in some newspaper published in the county town of the county 
in which the lands lie, and shall specify in the advertisement a 
day not less than ten days from the last publication on which the 
report of the survey will be considered, and parties affected 
thereby heard, and on the hearing the commissioner may either 
confirm the survey or direct such amendments or correction to 
be made as s}:lall seem just, and shall confirm the survey so 
amended or corrected, and the lines or parts of the lines so sur
veyed and marked as aforesaid, shall thereafter be the perman
ent boundary lines of such concessions or side roads or part of 
concessions or side roads to all intents and purposes of la·w 
whatsoever, and the order of the said commissioner confirming 
the said survey shall be final, and conclusive upon all parties; 
an<l shall not be questioned in any court whatsoever; 60 Vic., 
Chap. 27, Sec. 14. · 

Previous to this amendment to the act these municipal sur
veys had much the same standing as sun·eys for private indi
viduals, but now, no doubt there will be applications for many 
more. 

Section 15 deals for the first time with angles of lots, and 
all sttrvevs under this section are to be confirmed in the man-
ner pr~videcl in the prev1011s section. The foregoing-· 
refers to those portions of "The Surveys .-\ct,'' known as 
"Municipal" surveys., It is evident that these sections of the 
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act apply only where the original survey was made by the 
Crown, and there is no question but that they will be in the 
interest of tpe p~ople at large. Many towns and villages in this 
proviace were laid out for private individuals many years ago, 
and now the street lines are in many cases obliterated. Some 
means should be provided so. that the councils of all municipal
ities may have resurveys made; also in many towns permanent 
cement· walks and other street improvements are being made 
without having the street lines properly defined. . The writer 
would suggest that {n all cases the application of the municipal 
council be to the County Judge who would appoint an Ontario 
land surveyor to do the work. On the return of the survey the 
County Judge should cause a notice to be advertised in some 
newspaper, and specify the day when the report _of the survey 
will be considered, and the. parties affected thereby heard, after 
which the survey, being amended if necessary, would_ be con
firmed. · In 1897 an important amendment was made to this 
section, so that now surveyors must follow the method adopted 
in mdking the original survey as shown on the plan of same. 
This would be filed in the Registry Office, and could easily be 
produced at the County Judge's chambers should it be neces
sary when a survey is being- confirmed. 

DISCUSSION. 

Mr. H. J. Bowman :-This opens up a field for discussion: 
and as I see the next order on the programme is a discussion. 
I hope the members will state briefly what they think about this 
propositio? for putting our surveys on a little better footing. 

Mr. Dickson :-I think the idea of having- monuments planted 
at the corners of streets and so 011 is a capital one. YOU have all 
no doubt had practice in village and t°';vn survevs. I know in 
my town the first thing I have to do is to establi;h the intersec
tion of streets, and in many places there has onlv been a bit of a 
post, perhaps two inches square. put down and no lot number 
on it: such posts last only for two or three years. and then they· 
are gone. I think it should he compulsory for the municipalities 
~ncl the owners of land to plant permanent monuments in new 
sur~eys. and also for nmnicipalities. towns and villages. to p't.tt 
an iron post of about an inc-h and a half or two inches in diameter. 
say. three feet long, at the intersection of streets already laid 
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out, leaving six inches or a ioot above the ground, with the name 
of the street stamped on the side next to the street, and the 
number ·of the lot on the other side. They do so in Manitoba. 

Mr. Sewell:-! think while discussing this subject it would be 
well if our Committee on Legislation would look into the word
ing of those· municipal sections under which we work. I am 
speaking from personal experience. I know that the sections 
only call for a very limited amount, now, for instance, if you 
,vanted to lay out a block of two or three Concessions, where the 
posts were pretty nearly lost, you cannot do it under the Muni
cipal Act, it is not provided for.· You can run alo11g one coQ.
cession, but you cannot turn round the corner and go down, 
that is prohibited; if you do, the Surveyor is going to be left in 
the ,lurch, as I was on one occasion, to the tune of about $200. 

President Ross :-Did you carry out your instructions ? 
Mr. Sewell :-I carried out my instrudions from the Crown 

Lands Department .. It was in the Township of Papoonge, where 
I surveyed a large block; I got $500 from the Crown Lands 
Department, and the rest I was to get from the Municipality. I 
found out afterwards that the whole transaction was illegal. 

President Ross:-The parties who gave you the order were 
re~ponsible. 

Mr. Sewell :-But it couldn't be assessed. There was 
for assessing it-it couldn't legally have been assessed. 
is a clause in that Act that provides for the assessment 
p~yment. 

no law 
There 

for the 

Mr. Aylesworth :-In the early part of the paper the writer 
says there is no machinery for confirming municipal surveys. 

Mr. H. J. Bowman :-Made for a County Council. 

Mr. Aylesworth :-The instruction co1:11es from the_ Commis
sioner of Crown Lands; and the report ts made to his Depart
ment, and the survey is approved bf him, _and payment made to 
the Surveyor; isn't that a confirmation of it ? 

Mr. H. J. Bowman :-There is no method g_iven in the A~t 
for confirming surveys made for County Councils: but there _1.;; 

a method laid down for confirming those made for Township 
Councils . 

. Mr. Aylesworth :-Bench marks may be put down, but before 
that is done instructions have to come from the court, and the 
report should be made to the Crown Lands Department. When 

II 
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that report is made, and approved, and payment made, is not the 
survey confirmed as to the courses and distances and so-forth ? 

Mr. H. J. Bowman:-! wish we had some of our standbys
Mr. Gibson or Mr. Kirkpatrick-here in discussing- the Act, but 
I think every member knows un.til this amendment of 1897 there 
·was nothing in the Act that prevented municipal surveys of any 
l<ind from being reviewed by the courts, and, if there was any 
later evidence, the whole thing could be set aside. In 1897 a 
subsection was added:-

Mr. Aylesworth :-But it did not cover the former sections. 
:Mr. H. J. Bowman :-A subsection was added to section 14 

which deals ·with surveys for Township Councils; and I think it 
is very plain now that the courts hold no jurisdiction to take up 
and set aside a survey of that kind. The subsection says it shall 
not be questioned in any court whatever. Now, the intention oi. 
the Legislature is that those surveys made by the instructions 
of the Commissioner of the Crown shall· be final, even should 
there be some evidence later on to show that there might be a 
difference of opinion. But that method of confirmation is not 
attached to the previous clc1.uses where surveys of ·boundaries 
have been made. It does not apply to them. If it is a good 
thing why should it not be made to apply to those. .L do not 
suppose there are many surveys of that kind made, but there 
might be.-

Mr. Aylesworth :-Some years ago I remember a case of a 
survey in the Township of Hinchinbrook and the Surveyor 
making his verification failed to get some original posts, after
)Yards I found those posts, got evidence, went into court and 
upset his survey altogether as far as those lots were concerned. 

Mr. H. J. Bowman:-By advertising in the newspapers. 
opportunity w_ould be given to the parties interested or who 
owned the lots to come forward with their evidence; and if ,they 
did not appear either personally or by couns~l before the Com
missioner of Crown Lands the survey would then be final and 
'ivould be confirmed, and later evidence would not be received 
and so they would be the losers. It has to be advertised in the 
County Town. Some county towns have not a newspaper-at 
least one county town. This might occasion a difficulty such 
as that experienced by my friend Mr. Sewell; and when the :-\ct 
is being revised again, as it is periodically, it might be amended 
to read, the County Town or some other town in the County. 

Mr. Aylesworth :-The paper is a valuable one and I move 
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· it be received and adopted and printed; I would like to have it 
referred to the Committee on Legislation so that they might 
take up the suggestions and if possible have them carried out. . 

Mr. H. H. Gibson :-Is it the intention of this paper to make 
it compulsory to have surveys made or make a similar survey as 
provided for townshi2_ surveys ? 

I 

Mr. H. J. Bowman:-Now, the Act only applies to surveys 
made for the Crown or those that have the same effect-original 
surveys. We know, for instance on the line of the Grand Trunk 
\Vest, that towns were laid out at the time the railway ·was build
ing and large subdivisions of three or four hundred acres were 
made, and at present there is no way by which a re-survey can be 
made at the expense of a Municipal Council, and monuments 
planted, and an advertisement put in the newspaper, and people 
given an opportunity to come forward and bring in evidence; 
there is no means of doing so in these towns. The Act simply ap
plies to those towns where the original survey was made for the 
Crown, or for the Canada Company, or for some other company 
or individual that had the graµt direct from the Crown of a large 
tract. There is no way of having an ordinary subdivision re
surveyed and put in such shape that the matter will not be ques--
tioned by the courts. 

Mr. Sewell :-The only way to do it is to file the affidavits-.. 
Mr. H. J. Bowman :-That does not do any· good; the matter' 

can· be brought up in court again. To make a particular case, 
in my town (Berlin) there was a large survey made of some 
three or four or five hundred acres along the Grand Trunk; this 
survey was made at the time the Grand Trunk was built, and 
there were no stone monuments planted in that survey; it was 
made fifty years ago, and now, the old fences are gradually dis-
appearing. There are no cows running at large in the town, so 
that people do not feel like putting up fences in every case, be-:
cause fences cost quite a bit of money, and they are rather un
sightly sometimes, so that as the fences decay they simply have 
them removed and_have the fence line marked perhaps by some lit
tle cedar hedge or something of that kind-or perhaps not at all. 
You will find very few places on -that survey where the street line3 
can be got at by any monuments whatever .. There was a case iri-
court recently, held before the County Judge, and he dismissed the
action because there was no evidence to show where the street line 
was. · The action was a matter of trespass; and the Judge said, 
"You could not prove where the line was." As time goes on 
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this will become worse. If a survey. were now made at the ex
pense of the municipality to put stone monuments at the inter
sections of the streets, some evidence can still be had. The old 
residences and the old fences, if left standing, are mute evidence 
of the approximate location of the street lines, and a resurvey. 
could be made and advertised; and that would be much better 
than if the matter were deferred to later on. I think the Act 
ought to be extended to apply to all the municipalities; it is a 
good thing to apply it to all. 

Mr. H. H. Gibson :-I quite agree with Mr. Bowman on this 
subject, that this law should be extended to villages and towns~ 
and even cities, for we meet with a great many difficulties in lo
cating the angles of streets and lots, and in many cases it would 
be impossible to locate the original ones. I have a good deal of 
this work to do myself. At the present time I am making plans 
for two villages; I have b-een making them for three years. I 
am always guided by the Registrar's wish to h.urry the matter or 
Jet it stand; and in the present case he did not want me to hurry 
it. In one of these villages boundaries are very easily located
in the other one, which was a very old village, it was almost im
possible to find the boundaries at all along certain streets; it was 
built on a marsh, with a main road up through the village, where 
they had laid the logs over the swamp, leading to the mills; and I 
had to establish that road as well as I could, to put it on my plan. 

The . Registrar in the north part of the County of York has 
adopn.ed rather a peculiar ,method in reference to registering plans 
of ,1illages; he wishes me to show upon this plan any lots that are 
not shown on the registered plan, and give those lots special 
numbers, commencing at No. I, and going up as· high as they 
run-there would be perhaps I 50 lots on the total plan; and he 
registers these lots the same as an ordinary registered plan: and 
any deeds registered after that, have to refer to that plan, as No. 
so and so, and the plan has the same authority as a registered 
plan by an individual, in his opinion. I would like to hear some 
opinions on this matter, if it does not interfere with the discus
sion on Mr. Bowman's paper. 

President Ross :-In Welland County the Registrar requires 
all lots not laid down on a registered plan to he designated by 
some letter or mtmper; and they have all to be designatecl by 
that letter or nnmber in every transfer afterwards; and he claims 
that 1).e does that with the approval of the Inspector of Registry 
Offices. Of course unless lots are so desitmaterl. the Yalne of a 
compiled plan is not nearly so great as it shduld be. 
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\Vith regard to the setting of stone monuments there is no 
a~thority ~ow. _W~en a Surveyor undertakes to make a corpora
tion plan, 1f he md1cates the angles of the corporation, he thinks 
he is doing a very good thing, but in a great manv towns and 
v_illages they do not _know even where the angles of their corpora
tion are. After a time they forget even when thev were incor
porated, or by what authority they became incorpo;ated, and for
get ·where their actual boundaries are. Heavv substantial stone 
monuments could not be easily removed or Jthrown away, and 
they should be set at the intersection of important streets or 
roads in all municipalities. 

Mr. H. H. Gibson :-\i\There would you place these monu-, 
ments? 

President Ross :-In a convenient place, indicating their 
position by offsets which could be shown on the plan. Every 
difficulty as to position could be easily overcome. 

Mr. H. H. Gibson :-It is impossible to put them at the 
corner of the lot in many cases, for instance where there are 
large buildings. 

President Ross :-A Surveyor going out to make a survey 
in many places may spend much time, and though he ma;y make 
a correct survey, if he goes into court, it wo,uld be hard to prove 
that his work is correct, because so many things have of neces
sity to be supposed., and most surveys that are made become 
matters of evidence. While you might call it a legal survey in 
one way, it would be impossible to say that it is actually correct 
according to the original surveys, or monuments planted in the 
original surveys. If advantage were taken of this Act, there is 
no doubt it would be a very good thing for the people, and prob-
ably for the Surveyors too. · 

Mr. Davis :-I had some experience a few years ago on the 
first q11estion Mr. Gibson raised; I was called upon to make a re
survey of five villages in one township; and the plans I made were 
filed in the Registry Office, and I believe they h.ave superseded 
the old plans largely. The lots were all renumbered: letters were 
used for the blocks, and figures for the numbers of the lots. -- I 
think there was a great weakness however in the survey, from 
the fact that no monuments were planted, and the lot corners 
are not established any more to-day than they were before that 
survey, and trouble may arise in the future, just_ as in the pa~t, 
in reference to the subdivisions. In fact, I have smce been called 
upon to locate a special lot in one of those villages, and in order 
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to locate it definitely, one of the old residents was brought forth 
who knew of a place between the lots, on the borders of the_ road, 
where Mr. A. B. Pary, many years ago, planted a post; and we 
spent a forenoon in digging all along that street, and finally found 
this cedar post which no doubt established that corner; and our 
survey was made accordingly. I fully concur with Mr. Bowman 
in his ideas regarding this subject. Where these surveys are 
made, whether Township boundaries or Concession boundaries, 
or town lot boundaries, a stone monument or an iron monument 
of some kind should be planted. With regard to the building·s 
standing in the way of a corner in a town or city, the plai:i 
adopted in Winnipeg, that I noticed on the general plan there 
of the city, and which perhaps is adopted here and elsewhere. of 
laying down a line at a certain number of feet, say six or ten feet, 
from the cor_ner of the block upon which all those iron montl
ments have been planted, and stamped as suggested by Mr. Dick
son. would be useful. While it is not · the actual cor
ner, it designates the corner as being a certain number of feet 
in from this established line, so that it becomes an easy matter 
at any time in that city to locate any corner of _a block. · 

Mr. Dickson :-Is that the case in all streets. or only where 
buildings are in the way ? 

Mr. Davis :-I believe that prevails all through the City of 
Winnipeg; a red line is laid down oi:i the plan parallel with the 
road_ and six or ten feet from the corner. 

President Ross :-The City Surveyor's plan. 
Mr. Davis:-Yes. 
The President:-It would have no legal standing: it would be 

only a private reference. 

Mr. Davis :-I do not suppose it would have any legal stand
ing; but there is no reason why it could not have authority in 
all the plans that are registered. 

Mr. Arthur Harvey :-Mr. President, I beg to present you 
with a couple of pamphlets bearing on the metric system, which is 
a subject I have been led to take some interest in latelY. and 
I thought it would be a matter for discussion at this Convention. 

President Ross :-Thank you. We had a slight discussion 
on that subject a few minutes ag-o: we are very pleased to get 
the information. Have you anything further to offer the meet
ing? 

Mr. Harvey :-I have nothing to offer. I will be glad if the 
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Society will express its opinion as to the matters to which I have 
alluded in the communications I have given you. 

Mr. Warren:-! think Mr. Bowman's paper is very interest
ing, and a very important paper. Those of us especially who 
have been long in practice would know these corners and places, 
where perhaps some of our younger Surveyors would not. I 
know in villages in the County of Halton it has been in some 
cases very difficult to locate these points; but if stone monuments 
or permanent monuments had been placed years ago, they 
could have been much more readily established and found; I 
knO\v in the Village of Georgetown a stone. had been planted by 
Mr. Joseph Black, an old Surveyor, as marking an important 
corner of a street, but the owner built a stone house at the cor
ner. and instead of leaving that storie monument, or putting a 
permanent one, he carefully carried away the stone, and he has 
it upstairs in his ·house so that it can be looked at there. I was look
ing for that stone in making a survey: and he told me that he had 
it upstairs in his house. It might as well have been in Botany 
Bay. I think we should ask that the suggestions in this paper 
be enforced now, while many of these places could be estab
lished that possibly we may not be able to establish later on. I 
know cases in Georgetown, and in other villages in the County 
of Halton, of posts being found by digging <lown in the neigh
borhood where either a fence post or the corner post of the lot 
had been. Another difficulty arises from the fact that the Sur
veyors' chains were not tested to the millionth part of an inch, 
as they are in the Standard now, for sometimes the chain was 
a link long; I know in that county, taking all the lots, the chain 
must have been fully a link long, because every lot measures 
about thirty chains and thirty links. It is very difficult now to 
make up a division of lots by actual measurement. The Sur·
veyor might have surveyed one part of the village. and his chain 
was so and so, and the longer he went, the longer hi5 chain went. 
It should not only be in towns, but in villages, cities and town
ships that the corners ought to be established permanently. In 

1many of the newer townships those corners can be established, 
but in the older ones it would be almost impossible to do it, ex
cept by the old feP.ce posts, and they cannot always be found. 
I approve very much of the paper, and I hope it may be acted on. 

Mr. Sewell :-Sometimes in measuring over the same piece 
of ground with the same. tape, I have found the distance between 
these posts considerably shortened when the ground was cleaned. 
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President Ross :-It makes a •difference who measures it, and 
what state the ground is in 

l\fr. Sewell :-Where I measured myself over the same 
ground, I found a difference after the ground had been cleaned 
up, from what it was in the bush. 

Mr. Bowman :-One remark, before closing. There seems 
to be an· opinion on the part of some of the members tha.t there 
should be legislation compelling the municipalities to have par
ticular lines defined. I think we ought to go rather slow in that 
direction, and that the first thing is to get machinery by which 
they may have their street intersections defined. I think it would 
be a very good idea to have this matter referred to the Legisla
tion Committee, and then we might get legislation that would 
make it possible to have it completed. The matter might be 
brought to the attention of Municipal Councils. A circular 
might be issued by the Association. 

:President Ross :-This Committee might take steps-
Mr. Bowman:-Yes; pointing out to the Municipal Councils 

the ,desirability and economy of having it done now, of having 
their street intersections marked by planting monuments, and 
having a small appropriation made in their estimates for doing 
so, because a dollar spent now will save ten dollars or more to 
their rate payers later on. I think if we brought the matter to 
their attention that a good many municipalities would have it 
done. We· should not try to forcei them to have it done; we need 
not do that. 

President Ross:-We cannot do it. 
Mr.· Dicksorn:-I think it would be well to have it compulsory 

on any person sub-dividing lands in the future to have the cor
ners and intersections of streets so identified. An iron post an 
inch and a half or two inches in diameter will cost very little. 

President Ross :-An iron post could be taken up -and thrown 
away. 

Mr. Dickson:-Yes, or a stone could be thrown away; but 
it would cost much more and be harder to plant. 

Mr. H. H. Gibson :-Around Toronto they use our wooden 
stakes for kindling-wood; as fast as you plant them they are taken 
up and used. 

President Ross :-I suppose you do not usually plant any
thing, but make a plan. 

Mr. H. H. Gibson :-We make the plan. 
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PAPERS USED. AT THE FEBRUARY SESSION 
OF THE BOARD OF EXAMINERS, 1901. 

PRELIMINARY EXAMINATION. 

SuBJECTS Nos. 1 AND 2. 

PENMANSHIP AND GRAMMAR. 

1. What is grammar ? What is a sentence ? Into what 
parts are sentences divided, and how are they classified ? Give 
examples of each, and divide them. 

2. 'Define inflection, and give examples explaining them. 
3. \Vhat are pronouns ?- How many classes are there ? 

Give examples and explain. 
4. What part of a sentence depends on the verb? How 

many moods are there ? Classify the tenses. Give examples. 
5. Fill in the blanks in the following: 
I did that lest he --- suspect my object. 
He promised that it --- not occur again. 
Distinguish the following: You will (shall) have another 

chance. 
If that was (were) the case, what ought I to do ? 
6. Explain generally the rules of punctuation, and when 

should capital letters be used ? 

PENMANSHIP. 

Write neatly and carefully letters on the following subjects, 
giving proper headings and endings: 

To the Commissioner of Crown Lands for Ontario, asking 
for information as to how an application for a mining grant is 
to be made. 

To a sister, giving an account of your visit to a town. 
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ARITHMETIC. 

SuBJECT No. 3. 

r. Express the follmving as mixed or whole numbers, 
231750 

153 
14264 
239 

25713 
~ 

Reduce the followin P- to irrproper fractions. 
26 H½, 164 ¼¼i, 151 a~ 

2. Reduce to decimals: 

½+¼-{; 
47 { of 11 ¾ 
-94 'fl> 

Reduce to circulating decimals: 

¾!a, 1 -rl&, 17 
99000 

Find the vulgar fractions equivalent. to the following, 

.00185, 3.024, .01236 

Give the rule for the latter and explain it. 
3. If a man walk 62 miles in 3 days. in how many will he 

walk 80 miles ? 
How many men must be employed to finish a piece of work 

in I 5 days, which 5 men can do in 24 days ? 
A chfarch clock is set at I 2 on Saturday night, at noon on 

Tuesday it is 3 minutes fast. \\That "·ill be the time when the 
· clock strikes 4 on Thursday afternoon ? 

4. Define square and cube root. Extract the square roots of 

98fi96, 37249, 11664 

3 1 21 3½ J Pl -x-, rri 2 , 41. to "I: aces. 
2 

Find the GU be roots of 54872, I 10592,, 300763, 
5. Three townships have to raise among them $7,450, each 

in proportion to its assessment, which is $I,745,680: $2,385,000, 
and $4,763,540: find to the nearest cent the proportions ? 

6. If a cubic foot of water equal 25 quarts, how many gallons 
will pass under a bridge every ro minutes; the stream is 23 feet 
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8 inches wide, average depth 3 feet 6 inches, rate 3¼ miles per 
bour . 

. 7. Find the values of 1,270 boards 15' x 13" x 1¼" at $18.50 
-per M. 1,750 scantlings 16' x 7" x 3¼ ", at $23.75 per M. A pile 
-of cordwood s¼' x 26¼', at $3.75 per cord. 

8. A merchant sold 4000 yds., of cotton at 7¼ cents per yar:::l. 
What should he remit his principal, his commission being 1 ¾ per 
,cent. and expenses amounting to $45.60.? 

(A) LOGARITHMS, AND (B) ALGEBRA. 

SUBJECT N 0. 4. 

(A). 

r. (a) What is the Logarithm of a number ? 
(b} How many kinds are there in use, and what is the 

base of each ? 
( c) Explain each part of a Logarithm, and give the name 

of each part. 
( d} What operations of calculation can be performed by 

the use of Logarithms ? 
2. Find the Logarithms of the following numbers; ( a) I; (b) 

10; (c) 100; (d) .0002507; (e) 23764; and (f) 237.64. 
3. Find the numbers· corresponding to the following Log

arithms, (a) .812913: (b} 2.524656; and (c) 1.276692. 

4. Calculate the value of ~ 2h- + ..:J -H 

5. Multiply_ together the following bv using Logarithms: 
172~; .00024; .7462; 302.1 and 7.6094. 

(BJ. 

6. (a) Expl~in the difference between an exp~r:~nt ~nd a c,)
·efficient and how are each treated in M ultiphcation and 

' ' Division? 
(b) What is the law of signs in Multiplication ? 
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7. Remove the symbols of aggregation from the following: 

(a) 2a-{3b+ [4c-4a-(2a+2b)J + [3a-b+c] ~ 
(b) 7 a. - { 3a - [(2a - 5a) + 6a] ! 
(c) a- j2b+ [3c-3a-(a+b)] + [2a-(b+c)] ! 

8. Divide by Horner's method: 
6x7-x6...:. Ilx5 + 16x4 +x3 +8x2 - 19x+20 by 2x3 +x2 -·3x+4 

9. Factor ( a) x8y2 
- 64x2y2

• 

(b) a 2 
- b2 + c2 

- I - 2a + 2bc. 
(c) I - 16a2 + 8ac-c2

• 

1 o. A man has two horses and a saddle. The saddle is worth 
$10, and if it be put on the first horse. his value with the saddle 
becomes double that of the second; but if the ~addle be put on 
the second horse his value with it will not amount to that of the 
first horse by $13. Find the value of each horse. 

EUCLID. 

SunJECT No. 5. 

I. (a) The greater side of a triangle has the greater angle 
opposite to it. I. 18. 

(b) Prove I. 18 by producing a side. 

2. ABC is a triangle with AC greater than AB. From AO 
cut off AD equal to AB. Produce AB to E, making AE equal 
AC. Join BD and EC. Prove that the angle DBC is equal to 
the' angle BCE. 

3. (a) If a straight line be divided externally into any two 
segments, the square on the straight line is equal. to the squares 
on the two segments diminished by· twice the rectangle con
tained by the segments. 

(b) AB is a straight line, with its centre C. D is a point of 
unequal internal section, E is a point of external section: enu,1-
ciate or give by numbers the propositions based upon these se:
tions. 

( c) Deduce algebraically II. 7 from II. 4. 
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4. Solve any one of the following deductions: 
( a) In any triangle if_ a perpendicular be dropped from 

the vertex on the base, the difference of the squares on the sides 
is equal to the difference of the squares on the segments of the 
base. 

(b) Find the point in the base of a triangle from which 
lines drawn parallel to the sides to meet them are equal. 

( c) If A be the vertex of an isosceles triangle ABC, and CD 
be a perpendicular to AB. Prove that the sum of the squan.!s 
-on the sides of the triangle is equal to the sum of the square on 
BD, twice the square on AD, and three times the square on CD. 

5. '( a) In every triangle, the square on the side opposite an 
acute angle is equal to the sum of the squares on the other two 
·sides diminished by twice the rectangle contained by either of 
those sides and the projection on it of the other side. 

(b) State the relation of the square on the side of a tri
angle to the sum of the squares on the other two sides as the 
~ngle contained by these sides is acute, right or obtuse. 

6 What is the purpose of Book II ? of Book III ? 
7. From any point in· the base of a right angled triangle a 

line is drawn at right-angles to the hypotenuse; prove that these 
lines are divided into segments whose rectangles differ by the 
:square on the line so drawn. 

8. (a) If two circles touch one another, internally at any 
point, the straight line which joins their centres, being pr)

··duced, shall pass through that point (III II). 
(b) Two circles touch internally at a point, and through 

that point a straight line is drawn to cut. the cir_c~mfere~ces \)f 

the two circles. If the points of intersection be Jomed with the 
respective centres, the two straight lines will be parallel. 

9. (a) Angles in the same segment of a circ]e are equal. 
Conversely: If two equal angles stand on the same arc, and the 
vertex of one of them be on the conjugate arc, the vertex of the 
other will also be on it (III. 21). 

(b) If triangles having equal vertical angles stand on the 
· same base find the locus of their vertices. Show whether the 
·angles at ~he base change their relations to each other .. 

10. (a) About a given circle describe a triangle. eqmangular 
-to a given triangle. (IV. 3). 
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(b) Compare as to length the sides of an equilateral tri-
angle inscribed in a circle with one described about it. 

PLANE TRIGONOMETRY AND RULES FOR 

SPHERICAL. 

SUBJECT No. 6. 

r. Draw a figure showing by lines the trigonometrical func
tions of an arc, and give the definitions. 

2. Show that the unit of circular measure is equal to 5i'' 
.2958 nearly. Reduce the angle 60 degrees to circular. measure. 

3. Give rules for solving plane right angled triangles. The· 
four cases of right angled triangles. Give proofs of rules. 

4. In surveying a Base Line in:z~:::----------
the District of Algoma, I find --..:~. · c: 

it necessary to calculate the dis-
tance AC. I measure the lines 
AB, BC, and angle B. AB== 5.62 4 

chains; BC== 3.20 chains. Angle 
B == 128° 4'. Find length of AC.? 

5. Give Napier's rules for solving right angled spherical 
triangles. 

6. In the spherical triangle ABC, right angled at B, the 
hypothenuse AC is 64 degrees, and the angle C 46 degrees. 
VV hat are the remaining parts ? 
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SUBJECT No. 7. 

MENSURATION OF SUPERFICIES. 

I. Find the area o·f a field bounded as follows: N. 34 ° 15', E . 
. 2 chs. 75 lks., N. 85°, E. 1 ch. 28 lks., S. 56° 45', E, 2 chs. 20 
lks.; S, 34° 15', W, 3 chs. 53 lks, N. 56° 30', W. 3 chs. 20 
lks. Give the area in acres, roods and perches. 

2. The area of a rectangular field is 7 ¼ acres, and the length 
of the diagonal is 50 perches. Required the sides in perches. 

3. Find the area of a field one side of it being 198 links and 
seven ordinates to it measured at equal distances to the opposite 
curvilinear boundary being in order equal 60, 75, 80, 82, 76, 63 
and 50 links. 

4. State the rule for finding the area of a quadrilateral when 
the four Bides and inclination of the diagona'I are given. 

SUBJECT No. 8. 

LINEAR DRAWING. 

I. Draw a perpendicular to a straight line when the point is 
nearly over the end of the line. 

2. Construct an equilateral triangle, the vertical height be
ing two inches. 

3. Draw a rectangle having its sides r ¼ inches and ¾: inch 
respectively, and construct a square of equal area. 

4. Draw two circles of one inch and half inch radius respec
tively, the centres being three inches apart. Draw two tangents 
to the two circles. 

5. Draw a scale of inches six inches long, divide the first 
division into ten minor divisions, number the divisions properly, 
and print over it " Scale of inches." 

6. Draw six lines, four inches long-No. I, very fine; No. 2 
medium; No. J fine dotted; No. 4 chain dotted; No. 5 heavy 
dotted; No. 6 heavy. 
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SUBJECT No. 9. 

CANADIAN AND GENERAL GEOGRAPHY. 

1. Trace either by description or diagram, the main mercan~ 
tile waterway of the Dominion, giving names of different parts, 
and principal towns on same. 

2. Name the British possessions at present date. 
3. State the principal Rivers and :Mountain ranges of the 

world, and give names of the Countries in which they are 
situated. 

4. Over what oceans would it be necessary to pass, to cir
cumnavigate the world. Name the principal groups of Islands 
in them. 

5. Give the names of the Capitals of the principal countries 
of Europe and Asia. 

SuBJECT No. 10. 

CANADIAN HISTORY. 

1. Give names of the principal explorers of Canada during 
the French regime, and points of discovery of same. 

2. Give names and location of the principal Indian tribes of 
Canada at the time of the British occupation. 

3. Give dates and principal battles of the Wars in Canada 
with the United States. 

4. State concisely the circumstances that led up to the estab
lishment of " Responsible Government " in Canada. 

5- At what date did Confederation take place, and what w 1s 
the form of Government established bv the British North 
America Act ? · · 
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FINAL EXAMINATION. 

SUBJECT No. I. 

GEOMETRY. 

1. Book I, Prop. 43. The complements of the parallelo
gram, which are about the diameter of any parallelogram, are 
equal to one another. 

2. On a given line describe a square of which the line shall 
be the diagonal. 

3. If two sides of a triangle be produced1 the lines, which 
bisect the two exterior angles and the third interior angle, meet 
all in one point. 

4. Book II, Prop. 5. If a straight line be divided into two 
equal parts, and also into two unequal parts, the rectangle con
tained by the unequal parts, together with the square of the line 
between the points of section, is equal to the square of half the 
line. 

5. Book III, Prop. 36. If from any point without a circle 
two straight lines be drawn, one of which cuts the circle and the 
other touches it, the rectangle, contained by the whole line which 
cuts the circle and the part of it without the circle, shall be equal 
to the square of the line which touches it. 

6. Given the area and hypothenuse of a right angled triangle~ 
eonstruct it ? 

7. Book IV, Prop. 9. To describe a circle about a given 
square. 

8. Book VI, Prop. 8. In a right angled triangle, if a perpen-
dicular be drawn from the right angle to the base, the triangles 
on each side of it are similar to the whole triangle and to one an
other. 

9. Book VI, Prop. 30. To cut a given straight line in Ex
treme and Mean ratio. 

" " E E 1· " " Analogy." 10. Define " Homologous, x qua 1, . 1 

"Ratio," " Proportionals." 
r2 
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SUBJECT No. 2. 

ALGEBRA. 

I. Simplify: 

1 1 

(a) 1-x l+x 
1 1 

1-x + l+x 

(b) 

a2 1 
ba + a 
a a-b 

b2 ab 

1 
1 (c) 

x+------
x+l 

l+---
3-x 

2. Prove that any ratio is made more nearly equal to unity 
by adding the same number to each of its terms. 

3. What is the 
(a) Arithmetical ratio of x4 

- I to x + I. 

(b) the Geometrical ratio of the same. 

4. A man performed a journey of 48 miles in a certain num
ber of hours but if he had travelled 4 miles more each hour he 
would have performed the journey in 6 hours less time. What 
was his rate per hour ? 

5. Solve: 

6. Define: 

(a) Arithmetical Progression; Geometrical Progression; 
Harmonical Progression. 

(b) Insert 5 Harmonic means between I and 7. 
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7. Find two numbers whose sum is nine times their differ
ence and whose product diminished by the greater number i:; 
equal to twelve times the greater number divided by the less. 

8. (a) Find the greatest term in the expansion of ( a + b )2° 
when a = 2 and b = 3. · 

8. (b) Find the value of the greatest term in the following: 
(a-b}2r. 

when a = 2, b = 3, r = 4. 

SUBJECT No. 3. 

TRIGONOMETRY (PLANE AND SPHERICAL). 

I. Give the rules and prove the sarne for solving plane tri:
angles. (a). Given one side and two angles, each adjacent to 
given side. (b). Given one ~ide and two angles,- one adjacent 
and the other opposite, to given side. ( c). Given two sides and 
included angle. 

2. 

AB= 1000 yds. Angles BA0=76° 3o', BAD=44° 1o', ABD 
=81° 12', ABO= 46° 5'. Find distance OD. 

3. Give Na pier's rules for the circular parts for solving 
spherical triangles, with proofs for same. 

4. In the spherical triangle ABO, right angled at B, the 
hypothenuse AO= 64 degrees, the angle O = 46 degrees. What 
are the remaining parts ? 

5. 'Y\'hat is spherical eX;cess and what useful purpose may it 
be made to serve. 
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6. What is a quadrantal spherical triangle and how are they 
solved ? 

7. $how that the unit otcircular measure is equal to 57° .2958 
nearly. 

Reduce the angle 60° to circular measure. 

SUBJECT No. 4. 

MENSURATION AND LAYING OUT LAND. 

r. Give the method of finding the area of any irregular 
polygon. 

2. State rule to find area of a quadrilateral, when the four 
sides and inclination of the diagonals are given. 

3. Find the length of an arc of a circle whose diameter is 125 
and number of degrees in the arc 54 ° 36". 

4. Prove rule for dividing a triangular piece of land into two 
parts having a given ratio t6 each other, by a line through a giv
en point within the boundaries. ' 

5. Find the area of field, one side of it being 198 links and 
seven ordinates to it measured at equal distances to the opposite 
curvilinear boundary being in order, equal 60, 75, 80, 82, 76, 
63 and 50 links. 

6. Find the number -of , acres in a quadrilateral field whose 
diagona1s are 30 and 40, and the contained angle 60°. 

SuBJECT No. 5. 

RE DESCRIPTIONS OF LANDS. 

1. (a) Give a definition of the word " description," as used 
in a technical sense by O. L. Surveyors. 

(b) When is a description complete in itself ? Write one. 
( C) When is a description incomplete ? write one. 
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{ d) Give example· of wrong description by referring to 
-defective points that may occur. 

, ( e) Give a list of the different ktpds of des_criptions of 
]ands in various forms which may occur ih _practice. 

2. Lot 35 in Concession A, single front, in Township Block 
"is the last lot in the Concession, the town line being along the 
north side. The· Patent from the Crown describes the lot as 200 

:acres artd sides i oo chains and ends 20 chains each, ori Survey Lot 
found to b~ north side 105 c, south side 101 c, west end 22 

·c., east end 25 c. In said Paterit courses of sides said to be 
N _74 ° E, an~ ends N 9° W. · 

(a) · A description is required of the east and west halves, 
-each, giving the dimensions in detail. 

(b) Also a description of the north7east quart~r: in ,detail. 
tail. 

( c) Also a des·cription of a school lot of two acres on the 
north-west corner, with frontage on west end of two chains. 

( d) Al_so a description in detail of the westerly 100 acres. 
( e) Show by sketch the south-east quarter of the south

-east quarter, of the north-west quarter of said lot. 
In all above cases show sketch with description, and calcula

tions may be made approximate. · 

3. Lot 10, Concession A, single front, Township Block, is 
IOO c by 20 c, and sides N 74 ° E, and ends N 16° W. 

(a) Required a description of a road to be laid out across 
the lot, the centre line of which commences at the south-west 
.:tngle of the lot, and ends at the· north-east angle of the west half 
of the lot, road to be I chain wide; make description in detail, 
with sketch. 

(b) Give a description of the east half of said lot with a 
riRht of way over the west half of said lot, 50 links wide _al~ng 
the south side of west half. Show by sketch also a description 
~o be in detail. 
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( c) Write a description of the north-easterly h~lf of the 
lot as cut off by a diagonal line from north-west corner to south
east corner; description to be in detail. 

4. (a) Mr. White own.s lot 20, plan 1 ,ooo, part of townshlf
lot 35, Concession 1, Township H; the lot is 5o' x 15o', front 
N 16° W and sid.es N 74 ° E. He has a double, house built Q1f 
the lot: the party or middle wall is, or is supposed to be, on tl~t· 
south']imit of the _N half of the lot. He .wants a descriptio_n t;, 
cover the north half of the lot, but to include the north semi r 
detached house. House 10' from front, and 60' deep, and each 
2o' wide. 

(b) Write also a description of the south half of said lot,, 
considering it not built upon. Description to be in detail. 

5. ( a) A man owns lot 10, Concession 1. Township A, 20 c• 
X 100 C, 200 acres; saw-mill on west half and pond floods· part oi 
east half. Sells west half, and is to give right to flood east half 
to working head of pond, and right of way 50 links wide alon~ 
south side east half. Required a description for Deed. Bear., 
ings, front of lot N 16° W, and sides N ·74 ° E. 

(b) Also write a description for. the remaining part of 
the east half of said lot. 

SUBJECT No. 7. 

LAYING OUT CURVES. 

1. Explain the method ot laying out a curve by deflectJon 
angles, and prove the ratio of the angle of deflection to the anile 
at centre. 

2. Illustrate method of passing an obstacle, such as a large: 
building, in laying out a curve. 
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3. What is a compound, and what a reverse curve ? 
-diagrams of each. 

175 

Give 

4. Given deflection angle, between tangents 48° 16" and rad
-ius 112 feet, find other angles and distances necessary to lay 
out the curve. 

SUBJECT .No. 8. 

ASTRONOMY. 

I. Define Horizon, Zenith, Nadir, Parallax, Refraction. 
·Explain fully the effects of the latter: two in astronomical work. 

2. Find the altitude and azimuth of Ursa Majoris (Decli
·nation 62° 33' N.) to an observer at latitude 39° .57' N. when the 
·hour angle of the star is 5h. 17m. 40s. E. 

3. At a place in _latitude 25° 40' N., the sun's correct central 
:altitude was found to be 10° 6' 27", when his declination was 8° 
:5' 56" S., what was his distance from the meridian ? 

4. At a place in latitude 42° 34'N., nearly the altitude of 
Aldebaran (Declination 16° 12' 26" N.), ·was found by observa
tio'n to he 39° 2' 10", when its hour angle was 3h. 25m. 403, 
·what was the latitude of the place ? 

5. The altitude of the pole star being found 39 ° I' 39", the 
hour angle 5h. 36m. 41s. from the upper culmination, and the 
polar distance 1 ° 28' 7.68", required the latitude of the place. 

6. On the 1st of January, 1852, the sun's right ascension was 
18 hours, 44m., 49.47s., and his declination 23° 3' 28" S.,-re-

·quired his longitude. · 

7. Give a full description of the precautions necessary to be 
observed in astronomical observations in order to insure 

:accuracy. 

8. Explain fully the cause of day and night and the changes 
of the seasons, and why it is hot in summer and cold in winter 
in this latitude, and what effect (if any), would a change in the 

~obliquity of the ecliptic have upon the climate. 
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SuBJECT No. 9. 

RE SURVEY ACT. 

1. (a) Describe the different kinds of original surveys by. 
Government. 

(b) Describe the different kinds of original surveys by
private persons and Corporations. 

( c) Describe municipal surveys, different kinds and un-
der what precedent do they take the place of original surveys .. 

( d) What plans, notes and affidavits are received as evi
dence in Courts ? 

2. (a) How are lines between lots run in single front con-
cessions ? Give the different cases which might occur. 

(b) How are lines between lots run in double front 
concessions ? Give the different cases whkh might occur. 

( c) How are lines between lots run in sectional conces
sions, i.e.; where run out in blocks as per Order-in-Council, 27th 
March, 1829 ? Give different cases which might arise. 

3. (a) How would you locate the corner of a lot when the 
original stake is lost ? 

(b) How would you locate a concession line when part is 
lost? 

( c) How would you locate a concession line which was. 
,;1ever run ? 

( d) How would you locate a concession line when the 
whole is lost ? 

4. (a) How would you re-survey Government town plots 
where original stakes are lost ? 
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(b) How would you re-survey town plots by Corporations. 
where original stakes are lost ? 

( c) How would you re-survey town plots by private pe·r
sons where original stakes ·are lost ? 

5. ( a) Under what circumst;ances can an 0. L. S., take 
affidavits ? 

(b) ~ow can an 0. L. S. compel attendance of witnesses? 
( c.) To what extent is an 0. L. S., allowed to pass over 

private property ? 
( d) Are O.L.S. bound to keep Field :Notes, and if so, how? 

SUBJECT N 0. Io. 

RE DITCHES AND WATER COURSES ACT. 

I. ( a) State the law and precedent as to appointing 
Engineer. 

(b) State the law and precedent as to friendly meeting. 
( c) State the iaw and precedent as to notifying the 

Engineer. 
( d) State. the law and precedent as to examination and 

award by Engineer. 
( e) State the law and precedent as to completing work 

by Engineer when individuals fail. 

(B) RE MUNICIPAL DRAINAGE. 

2. (a) State law and precedent as to commencing work on 
Petition. 

(b) State law and precedent as to appointing Engineer 
and oath of office. 

( c) State law and precedent as to survey and assessment 
and report. 
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( d) State law and precedent as to adjoining municipal-
ities. 

( e) Define and give illustrations of the meaning of the 
terms "benefit liability," "injuring liability," and "outlet 
liability." 

(c) RE REGISTRY ACT. 

3. (a) State how plans should. be prepared for registration. 
(b) State how plans can be registered where surveys or 

=,uh-divisions have been made before 4th March, 1868. 
( c) State how plans of cities, towns and villages, which 

were sub-divided at different times should be made and 
registered. 

(n) RE MINING ACT. 

4. (a) State how mining claims and locations should be 
surveyed, and plans and descriptions made in unsurveyed terri
tory. 

(b) State how .mining claims and locations should be sur
veyed, and plans and descriptions made in surveyed territory. 

SUBJECT No. I I. 

LEVELLING. 

I. Describe the adjustments necessary for a ,vye. Wherein 
do they differ in a Dumpy? 

2. Give a form for a field book and show typical set of 
observations reduced to a common Datl1m. 

3. Give form for cross section book. 

4. What is a level line ? 
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5. How would you take into account the sphericity of the 
earth ,and allow for it in actual work ? 

SuBJECT No. 12. 

EVIDENCE. 

I. Define the term evidence. 

2. What is the best evidence ? 

3. Secondary evidence. When is it admissible ? 

4. What is hearsay ? and when, if ever, is it allowable ? 

5. What position do you consider you occupy when acting as 
a Surveyor ? What attitude do you consider you should take 
with regard to evidence ? 

6. Draw up an affidavit in full to establish a post. 

SUBJECT No. 14. 

MINERALOGY AND GEOLOGY. 

I. Define conformable and contorted strata. Interstratified 
and disrupting masses, and fissures and fractures of rock for
mations. 

2. State situation and the constituent- rocks of the Huron
ian and Silurian formations in Ontario. 

3. In what geological formations, and in what localities do 
iron, corundum, nickel and gold, principally occur in Canada? 

4. What are the constituents of trap and green stones, and 
in what manner do they usually occur ? 
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5. What is Graphite, and what is · usually called " Phos
phates ? " 

In what localities in Canada do they principally occur ? 

·6. Name some distinctive fossils of the carboniferous and 
Silurian formations; and name principal coal deposits of the 
Dominion. 

SUBJECT No. 15. 

BO"fANY AND FOREST FLORA. 

1. \;\/hat are the parts of a. flower ? Illustrate by diagrams,. 
and give full descriptions and the use of each part. 

2. What is a fruit in Botany ? Explain the strnctnre of a:n 
apple, grape, almond, strawberry and pine-apple. 

3. Describe the structure of endogenous :md exogenous 
stems. How do they differ in growth? 

4. Describe the germination of a plant. 

5. Name ten trees of Ontario and give their botanical names. 
What are their economic uses. 



LIST OF MEMBERS. 

31st July. 1901. 

The names of those members granted exemption by B;r-laws ratified by the 
Association are marked *· 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Abrey, George Brockitt, Toronto Junction, ...... rnth Jan., 1860 
D.L.S. 

Allan, John Richard, Renfrew ............... 6th Nov., 1894 
Grad. S.P.S. 

Aylsworth, Charles Fraser, Jr., Madoc ........ 8th Jan., 1886 
D.L.S. 

Aylsworth, John Sidney, Selby, P.O. Box 23 ... 9th Jan., 1871 
D.L.S. 

Aylsworth, William Robert, Belleville, 
P.O. Box 2 ........................... 8th Nov., 1861 

D.L.S. 

Baird, Alexander, Leamington ............... 7th July, 1877 
D.L.S., C.E. 

Barrow, Ernest George, Hamilton ............ 4th Oct., 1877 
D.L.S., Mem. Can. Soc. C.E., City Engineer. 

Bazett, Edward, Burk's Falls ................ 8th July, 1881 
D.L.S. 

Beatty, David, Parry Sound ................ 12th July, 1869 
D.L.S. 

Beatty, Herbert John, Eganville ............. 8th Nov., 189.3 
Grad. S.P.S. 

Beatty, Walter, Delta ...................... 19th July, 1858 
D.L.S,, M.P.P. 

Bell, James Anthony, St. Thomas ........... nth Oct., 1875 
D.L.S., Co, Engineer, Elgin. City Engineer, St. Thomas. 

Bigger, Charles Albert, Ottawa, 68 Daly Ave .. 6th Jan., 188.2 
Bolton, Ellsworth Doan, Listowel. .................. 7th Nov., 1899 

B.A.Sc. (McGill) 

Bolton, Lewis, Listowel ................. • • • .9th July, 1864 
D.L.S, 

I~ 



182 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Boswell, Elias John, Peterborough .......... 7th Nov., 1896 
'Gi,ad. S.P.S. · 

Bowman, Clemens Dersteine,. West Montrose. roth July, 1879 
Bowman, Herbert Joseph, Berlin ............. 7th Jan., 1887 
D.L.S., Grad. S.P.S., Treasurer County Waterloo. A■soc. Mem. Can, Soc. C,E. 

Bray, Edgar, Oakville ....................... 6th Oct., 1866 
D.L.S. 

Bray, Harry Freeman, Oakville ............. roth July, 1882 

Bray, Samuel, Ottawa, Dept. of Indian Affairs .. 6th Jan., 1877 
C.E., D.L.S. 

Brown, George Laing, Morris burg .......... 19th Feb., 1898 
Grad. S.P.S. 

*Brown, John Smith, Kemptville ............. 8th July, 1852 
D.L.S. 

Browne, Harry John, Toronto. 18 Toronto st. .6th Julv. 1872 
C.E. 

Browne, William Albert, Toronto, 
18 Toronto st ........................ roth April, 1876 

Burt. Frederick Percy, New York, N.Y ....... 8th July, 1885 
Manager and Treasurer Engineering News Pub. Co., 220 Broadway. 

Butler, Matthew Joseph, 22 Wellingtc n Place, Toronto . 
. . . . . . . . . . . . . . . . . . . . . . . . . rrth Jan., 1878 

M.I.C.E., Mem. Am. Soc. C.E., Mem, Can. Boe. C.E., C.E. 

Byrne, Thomas, Sault Ste. 'Marie ............ 15th July, 1862 
D.L.S. 

*Caddy, Cyprian Francis, Campbellford ...... roth July, 1860 
D.L.S. 

Caddy, John St. Vincent, Ottawa, 559 King st .. 6th Oct., 1866 
D.L.S. 

Cameron, Alfred John, Peterbornugh ........ 9th April, 1889 
Campbell, Archibald William, Toronto, 

Parliament Building .................. roth April,1885 
C,E. Provincial Instructor In Road Making, 

Carpenter, Henry, Stanley, B.A., Sc. 
(Toronto Univ.), Collingwood .................. 25th Feb., 1899 

Carre, Henry, 193 Sparks St., Ottawa .............. 8th Nov., 1861 
M.O. & Georgian Ba.y Ca.na.l, B.A. and C.E. (Trln.: Coll., Dublin), D.L,S, 

*Carroll, Cyrus, Prince Albert, Sask .................. 10 Jan., 1860 
Mem. Can. Soc. C.E., D.L.S. 

Casgrain, Joseph Philippe Baby, Morrisburg ... 5th Jan., 7188 
D.L.S,, P.L.S., (Que.) C.E., Assoc. Mem. Can. Soc., C.E., Chief Eng. 

M. & P.J. Ry. 

Cavana, Allan George, Ori Ilia ................ 8th July, 1876 
D.L.S. 



LIST OF MEMBERS. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Chalmers, John, Port Arthur, 
per Ont. & R.Ri R'y Co ................. 14th April, 1896 

Grad. S.P.S. 
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D.L.S. 
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D.L.S. 
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D.L.S. 

J:?avis, Allan Ross, Napanee ........................... 8th Jan., 1886 
B.A.Sc. (McG111.) 

Davis, John, Alton ........................ 5th' April, 1878 
Davis, William Mahlon, Berlin ....................... 11th April 1885 

Grad. R.M.Coll., (Kingston), Town Engineer. 

Deacon, Thomas Russ, Rat Portage ........ 12th Nov., 1892 
Grad. S.P.S., Mgr. Mika.do Mine. 

Deans, William James, Oshawa ............. IIth July, 1884 

DeMorest, Richard Watson, Sudbury ........ 9th April, 188~ 
. M.E. 

Dickson, James, Fenelon Falls .............. 6th April, 186'-: 
D.L.S. 

Dobbie, Thomas William, Tilsonburg ....... nth July, 1856 
D.L.S. 

Dobie, James Samuel, Port Arthur .......... 21st Feb., 1898 
B.A.Sc. (Toronto Univ.). 

Doupe, Joseph, Winnipeg, Man., 
169 Edmonton st ...................... 13th Jan., 1863 

D.L.S., P.L.S. (Man.), C.E. (McGlll)., P.L.S. (B,C.). 

Ducker, William A., Winnipeg, Man., 
334 Pacific ave ........................ 6th April, 188~ 

D.L.S., P.L.S. (Man.) Swamp Lands Com. 

Esten, Henry Lionel, Toronto, 157 Bay st. ... 7th Jan., 1887' 

Evans, John Dunlop, Tr~nton ............... 8th July, 1864_ 
D.L.S., C.E., Chief Eng. Cent. Ont. Ry., Eng. for Weddell Bridge & Engine Woru .. 

Fair, John, Brantford ..................... 13th April, 1875. 
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127 Major st ........................... 7th Oct., 1876 

Surveyor for Dept. of Pub. Works, Ol!tario. 

Fairchild, Charles Court, Simcoe ........... 9th April, 1894 
Grad. S.P.S. 

Fairchild, William Howard, Simcoe ............... 17th Feb., 1900 

Farncomb, Alfred Ernest, Fort William ...... 9th April, 1895 

Farncomb, Frederick William, London, 
213 Dundas st ........ .' ................ 6th Nov., 1889 

Fawcett, Thomas, Niagara Falls ....................... 6th Jan, 1881 
Dom. Topographical Surveyor. 

Fitton, Charles Edward, Orillia, Box 142 .... 10th April, 1879 
D.L.S. 

Flater, Frederick William, Petrol ea .......... 9th April, 1888 
Ford, William Butterton, Hamilton, 

42 James St., N ..................................... 21st Feb., 1898 

Francis, John James, Sarnia P.O., Box 304 ... 16th Oct., 1861 
D.L.S. 

*Fraser, · Charles, Wallaceburg .............. 5th Aug., 1847 
D.L.S. 

Galbraith, William, Brace bridge ............. 4th April, 1883 
D.L.S. 

Gamble. Killaly, Toronto, 88 Charles st. ..... 6th April, 1888 
D.L.S., P.L.S. (Man.), Captain R.A. (Ret'd). 

Gardiner, Edward, St. Catharines ............ 6th Jan., 1866 
D.L.S. 

Gaviller, Maurice, Collingwood, Box 164 ...... 6th Jan., 1866 
C.E. (McGill), D.L.S. 

Gibson, Harold Holmes, Willowdale ......... 8th Sept., 1891 

*Gibson, James Alexander, Oshawa ......... 7th April, 1855 
D.L'.S. . 

Gibson, Peter Silas, Willowdale ............. 19th July, 1858 
C.E. M.S. (Mich. Univ.) D.L.S., Mem. Can. Soc. C.E., Engineer Tp. of York. 

Gibson, Wilbert Silas, Willowdale ........... 21st Feb., 1898 
Gillon, Douglas John, Fort Frances .......... 9th Nov., 1895 

Grad. R.I.E. Coll. 

Graydon, Aquila Ormsby, London ........... 8th July, 188o 
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Hart, Milner, Toronto, 103 Bay st ........... nth July, 1863 
D.L.S. 

Harvey, Thomas Alexander, Steelton, Penn ... 13th Nov., 1893 
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Albion Building ...................... 16th Nov., 1896 

Henry, Frederick, London, Albion Building .. 7th April, t887 
*Hermon, Royal Wilkinson, Rednersville .... 13th July, 1857 

D.L.S. 

Hobson, Joseph, Montreal, G. T. Ry. Office ....... 3rd Oct., 1855 
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Hopkins, Marshall Willard, Hamilton ......... 13th Nov., 1893 
D.L.8 .. H.A.f>c, (McGill), Assoc, Mem. Can. Soc, C.E., Chief Engineer I.R.R.C, 

Hutcheon, James, Guelph .................. 10th Nov., 1891 
Grad. S.P.S., City Engineer. 

Irwin, James Moore, Rat Portae-e ................... 13th Jan., 1863 
D.L.S. 

Jackson, James Herbert, \i\Tindsor .................. 19th Feb., 1901 

. James, Darrell Denman, Michipicoten Harbour ... 3rd Nov., 1891 
B.A., B.A.Sc. (Toronto Univ ) 

James, Silas, Toronto, u4 Shuter St ............... 19th July, 1858 
D.L.S. 

Jones, Charles Albert, Petrolea ............. 8th April, 1881 
D.'L.S. 

Jones, John Henry, Sarnia, Box 194 ............... rnth Oct., 1886 
D.L.S. 

Jones, Thomas Henry, Brantford ........... 10th Oct., 1878 
B.A.Sc. (McGlll). D.L.S. City Engineer, 

*Keefer, · Thomas Coltrin, Ottawa .......... 14th Aug., 1840 
D.L.S., C.E. 

Kennedy, James Henry, St. Thomas ................ 7th April, 1887 
C.E. (Toronto Univ ), :M:em. Can. Soc. C.E., Engineer ot V.V. & E. Ry. 

Kirkpatrick, George Brownly, Toronto, 
Dept. of Crown Lands ................ 13th April, 1863 

D.L.S., Director of Surveys. 

Laird, James Stewart, Essex ................ 6th April, 1867 
D.L.S. 
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Laird, Robert, Rat Portage ............. ~ .. 11th Nov., 1887 
Grad. S.P.S. 

Lewis, John Bower, Ottawa, Brunswick 
House ................................ 4th Oct., 1883 

D.L.S., P.L.S. (Quebec), C.E. 

Lougheed, Aaron, Port Arthur, ............ 12th Nov., 1888 
D.L.S. 

*Low, Nathaniel Edward, Wiarton .......... I 1th July, 1856 
D.L.S. 

Lumsden, Hugh David, Toronto, 
63 Homew~od ave ............. ~ ........ 4th Jan., 1866 

C.E., D.L.S., M.I.C.E., Mem. Can. Soc. C.E. 

Macdougall, Allan Hay, Port Arthur ....... I 1th April,1859 
D.L.S., Town Engineer. 

MacKay, James John, Woodstock .................. 25th Feb., 1899 

MacKenzie, William, Sarnia ............... I 1th April, 1896 
Grad. R.M.C. (Kingston). 

MacKenzie, William Lyon, Cranbrook, B.C ...... 7th April, 1887 
C.E. • 

MacPherson, Duncan, Montreal, P.Q ................ 9th Jan., 1884 
Grad, R.M.C., M.I.C.E., Mem. Can. Soc. C.E., Div. Eng. Eastern Dlv. C.P. Ry. 

McAree, John, Rat Portage ................ 6th April, 1867 
Dominion Topographical Surveyor, B.A.Sc., (Toronto Univ ) 

McCubbin, George Albert, St. Thomas, 
City Engineer's Office ............................. 9th Nov., 1895 

Assist. City Engineer. 

McDonell, Augustine, Chatham, 

4 & 5 Ebert's Block ................... 11th July, 1863 
D.L.S. 

McDowall, Robert, Owen Sound ........... 11th Nov., 1890 
Grad. S.P.S., Town Engineer 

McEvoy, Henry Robinson, St. Marys ....... 10th July, 1875 
D.L.S. 

McFadden, Moses, N eepawa. 'Man ......... 13th April, 1858 
D.L.S., P,L.S. (Man.) 

McFarlen, George Walter, Toronto, 
City Hall, Assistant Citv EnE!ineer's Office 11th Nov.,1889 

Grad. S.P.S. 
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D.L.S. 

McKay, Owen, Windsor, P.O. Box 167 ..... 7th Jan., 1887 
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D.L.S. 

McLatchie, John, Nelson, B.C., P.O. Box 128 .... gth Jan., 1864 
D.L.S .. P.L.S. (Que., Man. and B.C.). 
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D.L.S. 
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McLennan, 'Murdoch John, Williamstown ... 13th Nov., 1893 
B.A.Sc. (McGill), D.L.S. 
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D.L.S., 
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McNaughton, Finlay Donald, Cornwall.. .......... 25th Feb., 1899 
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B.A.Sc. (Toronto Univ.) 
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McPhillips, George, Winnipeg, ........................ 9th July, 1885 
D.L.S., P.L.S. (Man.) 

Manigault, William Mazyck, Strathroy, 
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D.L.S. 

Marshall, James, Holyrood ................. 6th Oct., 1866 
D.L.S. 

Meadows, William Walter, St. Thomas ...... 21st Feb., 1898 
Grad. S.P.S. 

Miles, Charles Falconer, 
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D.L.S. 

'Miller, Frederick Fraser, Napanee ........... 8th Jan., 1885 

Moore, John MacKenzie, London, 
Albion Building ........................ 9th Oct., 1879 
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Grad. S.P.S. 

Morris, Alfred Edmund, Perth ............. 10th April, 1879 
Morris, James Lewis, Pembroke ............ 7th July, 1886 

D.L.S., C.E. (Toronto Univ 
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D.L.S., C.E. 
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Nash, Thomas Webb, Kingston ...................... 7th April, 1854 
Newman, John James, Windsor ............. 21st Feb., 1898 
Newman, William, vYindsor, 

57 Sandwich st. w .................... 12th Nov., 1892 
Grad. S.P.S. 

Niven, Alexander, Haliburton ............... 8th July, 1859 
D.L.S. 

Ogilvie, William, Dawson City, Yukon Dist .. 12th July, 1869 
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O'Hara, Walter Francis, .. Chatham ......... 14th April, 1892 
D.L.S . 

. Patten, Thaddeus James, Little Current. ...... 5th Jan., 1883 
Peterson, Peter Alexander, Montreal, P.Q ... 16th July, 1863 

D.L.S., C.E., Mem. Can. Soc. C.E., Chlet Engineer Can. Pac. Ry. 
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D.L.s.; Grad. S.P.B., Assoc. Mem. Can. Soc. C.E. 

Proudfoot, Hume Blake, Port Arthur ............... 6th Jan., 1882 
D.L.S., C.E. (Toronto Univ,.) 
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D.L.S. 
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D.L.S., P.L.S. (Que.) 

Reinhardt, Carl, Montreal, 340 Mountain St.. ... 25th Feb., 1899 
B.A.Sc. (McGill.) 

Reynolds, Samuel Henry, Rat Portage ............. 17th July, 1880 

Roberts, Vaughan Maurice, St .. Catharines ... 5th April, 1887 
Robertson, James, Glencoe ................ 11th July, 1885 

Grad. S.P.S. 
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Grad. S.P.S., Asst. Engineer Trent Ca.nal. 
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Grad. S.P.S. 
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D.L.S. 
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D.L.S. 

Ross, George, Welland ..................... 10th July, 1879 
B.A.Sc. (McGill), D.L.S. 
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D.L.S., P.L.S. (Que.). 
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B.A.Sc. (McGill), D.L.S. 
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D.L.S. 
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D.L.S. 
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D.L.S. 
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D.L.S. . 
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D.L.S .. A.M.I.C.E. 
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Grad. S.P.S 
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Yonge St. Arcade ...................... 6th Jan., ·1882 

D.L.S. 
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Taylor, William Verner, Gananoque ............... 7th Nov., 1896 
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D.L.S. 
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D.L.S. 

Ure, Frederick John, Woodstock ........... 7th April, 1887 
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Van Nostrand, Arthur J., Toronto; 
Yonge St. Arcade......... . ..................... 30th Oct., 1882 

D.L.S. 
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D.L.S. 
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D.L.S. 
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D,L.S., Mem, Can. Soc. C.E, 
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B.A., B.E. (Trln. Coll Dublin). 
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D.L.S. 
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D.L.S. 
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D.L.S., C.E. 
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D.L.S. 

•Yarnold William Edward, Port Perry, 
P.Q.' Box 44 ...... • .................... 7th April, 1854 
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Anderson, John Drummond, Trail, B.C ............ 13th April, 1892 

Apsey, John Fletcher, 
Cumberland, Md .................. 6th Jan., 1886 

Grad. S.P.S. . 

Aylsworth, Charles Fraser, Sr., Madoc ............ 2nd April, 186r 
D.L.S. 

Blake, Frank Lever, Toronto, 
Meteorological Office ................ 13th April, 1875" 

D.L.S. 

Bell, Andrew, Almonte ................................. 6th Oct., 1~66-
D.L.s. 

Bolton, Jesse Nunn, Toronto, 264 Major St ....... 6th April, 1867 

Booth, Charles Edward Stewart, 
Westmount, P. Q .... ; .............................. 6th April, 1882 

Bowman, Arthur Meyer, 'Mahan, 
Beaver Co., Pa ....................... 11th Nov., 1887 

Grad. S.P.S., Staff of U.S. Engineers. 

Bowman, Franklin Meyer, Bellevue, · 
Allegheny Co., Pa .................... I 1th April, 189z 

Grad. S.P.S., Engineer Structural Iron Works. 
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M.E. 
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P.L.S. {B.C.). 

Cambie, Henry John, Vancouver, B.C ....... 8th July, 1861· 
P.L.S. (B.C.). 
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D.L.S. Staff of U. S. Engineers. 
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Dept. of the Interior ............................... 5th April, 188: 

D.L.S. 

E~wards, George, Thurso, P.Q .............. 6th Jan., 1866-
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D.L.S., Commr. of Pub. Works and Surveys. 



LIST OF MEMBERS. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

,Galbraith, John, Toronto, 
School of Prac. Science ............... 13th April 1875 
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D.L.S. 
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Maine ............................... 7th April, 1887 

Grad. S.P.S. 
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· D.L.S. P.L.S. (B.C.). 
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D.L.S., P.L.S. (o.C.) 
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C.E. (Toronto Univ.), Assistant to Surveyor General. 

*Klotz, Otto Julius, Ottawa, 437 Albert st ...... 6th Jan., 187,, 
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Lane, Andrew, Sparrow's Point, Md ......... 4th April, 1895 
Grad. S.P.S., Dra,ftsman Maryland Steel Co. 
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D.L.S. 

Livingstone, Thomas Chisholm, 
Winnipeg, Man ........................ 10th Jan., 1859 

D.L.S. 

MacLeod, Henry Augustus F., Ottawa, 
340 Cooper st ......................... I rth Oct., 1856 

C.E., D.L.S. 
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Asst. Eng. C. P. Ry. 

Magrath,Charles Alexander, Lethbridge, Alta .. 1st Nov., 1881 
B.A.Sc. (McGill), D.L.S., P.L.S. (B.C.). 

Moore, Thos. Alexander, London South .... 12th Nov., 1892 

Munro, John Vicar, New York, N.Y., 
359 West 31st st ...................... 9th April, 1895 

t Paterson, James, Allison, Lauzon, P.Q ........... 5th April, 1878 
C.E., Mem, Can. Soc. C.E. 

Pearce, William, Calgary, Alta ............. 12th Oct., 1872 
D.L.S., P.L.S. (B.C.). 

Ponton, Archibald William, Ottawa, 
Dept. of Interior ...................... 9th April, 1880 

D.L.S. 

Pope, Robert Tynqa.11,-- -- Ireland ..... 13th April, 1875 
C.E., D.L.S. 

Purvis, Frank, Mesa City, Arizona .................. 7th April, 1875 

Reid, John Lestock, Prince Albert, Sask ..... 8th April, 1870 
D.L.S. 

Reiffenstein, James Henry, Ottawa, 
Dept. of the Interior .............................. 16th April, 1873 

D.L.S. 

Reilly, William Robinson, London, 
361 Simcoe st. ....................... 7th April, 1881 

D.L.S., P.L.S. (Man.) 

Ritchie, Nelson Thomas, Kipiegan, Man ........... gth Nov., 1888 

Rogers, Richard Birdsall, Peterborough ...... 9th Jan., 1879 
. B.A.Sc. (McGill), D.L.S. 

* Ross, Joseph Edmund, New Westminster, 
B.C ..............................•.. 11th Nov., 1890 

P.L.S. (B.C.). 



LIST OF MEMBERS. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Sanderson, Daniel Leavens, Coral, Mich .... _. 4th Oct., 1882 
Shaw, Charles .tEneas, Greenwood, B.C ........... 6th Oct., 1877· 

P.L.S. (B.C.). 

Sherman, Ruyter Stinson, Vancouver, B.C .. 12th April, 1890· 
P.L.S. (B.C.). 

Simpson, George Albert, Winnipeg Man ...... 7th Oct., 1864 
C.E., D.L.S., M.P. 

Spry, William, Toronto .................... 19th July, 1858-
c.E., D.L.S. 

•Stewart, Louis Beaufort, Toronto, 
School of Prac. Science ............... 6th April, 1882 

Dominion Topographical Surveyor, Leet. in Surveying. 

Strathern, John, Vancouver, B.C. ........... 5th Oct., 1876-
P.L.s. (B.C.), D.L.S. 

· Tracey, Thomas Henry, Vancouver, B.C. .... 8th April, 1870-
c.E., P.L.S. (B.C.), D.L.S. 

Vicars, John Richard Odlum, Kamloops, B.C .. 5th Jan., 1887 
D.L.S., P.L.S. (B.C.). 

Wallace, Charles Hugh, 36 Dame St.,Duhlin,Ire., 9th Nov. 1889. 
C.E. (Trin. College, Dublin), Dom. Gov. Surveyor. 

Weekes, Abel Seneca, Wetaskiwin, Alta .... 12th April, 1890 
D.L.S. 

Wheeler, Arthur Oliver, New Westminster, 
B. C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8th July, 1881 

P.L.S. (B.C.), D.L.S. 

Willson, Alfred, Toronto, Can. Co. Offices, 
Imperial Bank Chambers ................ 6th Oct., 1866 

D.L.S., Commissioner Canada Company. 

Wilkins, Frederick William, Ottawa, 
Dept. of the Interior .................... 6th Jan., 1877 

Dominion Topographical Surveyor. 

SUMMARY. 

Active members subject to dues .... • • • • • • • • • • • • . ; . . 196 
Active members exempted from dues • • • • • • • • • • • • • •.. 19 
Withdrawn from practice '(including 9 Associates) . . . . . . . 69 

Dead ........................ • • • • • · · · · · · · · · · · · · · · 34 

Total number enrolled since incorporation. . . . . . . . . 318 



NAME, 

Bolger, Francis ................. . 
Bolger, Thomas Oliver .......... . 
Bowman, Leander Meyer ••...... 
Brown, David Rose .........•.... 
Burke, William Robert ......••.. 
Caddy, Edward C ............. .. 
Coad, Richard .................. . 
Creswicke, Henry ............... . 
Cromwell, Joseph M. 0 ......... . 
Davidson, Walter Stanley ....... . 
Deane, Michael. ....•...........• 
DeGurse, Joseph ......•.......... 
FitzGerald, James William ...... . 
Foster, Frederick Luc.as .......•.. 
Fowlie, Albert .................. . 
Gibbs, Thomas Fraser .......... . 
Gilliland, Thomas Brown ....... . 
Haskins William ............... . 
Hewson, Thomas Ringwood ..... . 
Howitt, Alfred ................. . 
Kirk, Joseph Green .........•.... 
Lynch-Staunton, Francis H ..... . 
MacMilla11, James Alexander ..... . 
MacNab, John Chisholm ......... . 
McCallum, James ............... . 
Malcolm, Sherman Morgan ..•.... 
Ogilvie, John Henry .......•...... 
P~dder, James Robert ...•........ 
Reid, J ?.rµes Hales .............. . 
Robinson, William ............ ; .. 
Tiernan, Joseph Martin ......... . 
Thomson, Augustus Clifford ..... . 
Walsh, Thomas William ......... . 
Wheelock, Charles John ......... . 

Dtctastd mtmbtrs. 
LATE RESIDENCE. 

Lindsay ............. . 
Kingston ........... . 
Toronto ............ . 
Cornwall ........... . 
Ingersoll .......... . 
Cobourg ........... . 
Glencoe ............ . 
Barrie ............. . 
Perth .............. . 
Sarnia ....... : ...... . 
Windsor ...•........ 
Windsor ........... . 
Peterborough ....... . 
Toronto ............ . 
Orillia ............. . 
Adolphustown ...... . 
Eugenia ........... . 
Hamilton ......... . 
Hamilton .......... . 
Gourock ............ . 
Stratford ........... . 
Hamilton ........... . 
Calgary ............ . 
Hamilton ........... . 
Fort Francis ........ . 
Blenheim ........... . 
Rat Portage ........ . 
Doon ............... . 
Bowmanville ....... . 
London ............ . 
Tilbury Centre ...... , 
Chicago .... ; ....... . 
Simcoe .............. . 
Orangeville ........•. 

DATE OF P. L. S. 
CERTIFICATE. 

wth October, 1863 .. . 
6th July, 1865 ....... . 
14th April, 1892 ..... . 
10th October, 1850 .. . 
5th April, 1878 ...... . 
18th December, 1846. 
8th October, 1879 .. .. 
8th July, 1864 ....... . 
1st October, 1846 ... . 
9th April. 1884 ...... . 
26th May, 1848 ..... . 
5th April, 1883 ...... . 
13th July, 1857 ..... .. 
9th April,· 1863 ..••.. 
13th January, 1863 .. . 
31st May, 1841 ...... . 
nth July, 1868 ...... . 
5th July, 1855 ....... . 
6th July, 1877 ...... .. 
12th January, 1856 ... . 
16th February, 1843 .. 
11th October, 1856 ... 
6th January, 1877 •... 
8th January, 1880 ... . 
30th March, 1849 ... . 
nth October, 1858., .. 
8th April, 1876 ....... . 
IOth November, I 89 I. 
6th October, 1866 ... . 
-- May, 1846 .... . 
7th January, 1886 ... . 
14th January, 1861 .•.. 
25th April, 1842 ..... . 
-- ---, 1856 .... . 

DATE OF 0, L. S. 
REGISTRATION 

1892 ............... . 
1892 ............•.... 
1892 ..........•..... 
1892 ............... . 
1892 ..••............ 
1892 ......... ·- .... . 
1892 ............... . 
1892 .....•.......... 
189~ ................ . 
1892 ................ . 
19th December, 1892 .. 
1892 ............... . 
1892 ......•......... 
1892 ............... . 
18g2 ............... . 
1892 ............... . 
25th January, 1890 .. . 
1892 ............... . 
1892 ...... ' •........ 
1892 ..........•..... 
1892 ............... . 
1892 ............... . 
24th December, 1894. 
1892 ..........••.... 
1892 ......•.......•. 
1892 ............... . 
24th April, 1894 ..... . 
23rd December, 1892 .. 
1892 ............... . 
1892 ............... . 
1892 ................ . 
1892 ..........••.... 
1892 .•....•......... 
1892 ........ ·- ...•... 

DIED. 

3rd November, 1895. 

20th September, 1895. 
14th May, 1900. 
10th June, 1897. 
26th September, 1897. 
17th May, 1897. 
22nd January, 1898. 
19th October, 1897. 
December, 1900 
3rd April, 1897. 
22nd March, 1898. 

I 1901~ 
27th July, 1899. 
--April, 1898. 
17th April, 1893. 
14th December, 1898. 
5th July, 1896. 
21st October, 1898. 
6th May, 1896 
22nd January, 1900. 
11th June, 1899. 
-- ---, 1898. 
16th October, 1897. 
-- July, 1900. 
13th January, 1899. 
21st September, 1898 
17th January, 1897. 
22nd December, 1899 
nth October, 1894. 
December, 1900 
-- December, 1896. 
14th March, 1895. 
4th- July, 1897. 
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EXTRACTS FROM THE 

BY-LAWS AND STATUTES 
RELATING TO THE 

ADMISSION AND EXAMINATION OF 

Ontario Land Surveyors. 
BY-LAWS. 

EXAMINATIONS. 

28. Candidates for admission to apprenticeship are Exa~ination 
candidates fo 

to be examined as follows, in the subjects prescribed in apprenticesh 

Rev. Stat. Ont., c. 180, s. 22; and no candidate shall be 
admitted unless he obtains at least the minimum marks 
set opposite each subject, and at least a total of 550. 

Max. 
SUBJECT. Marks. 

1. Penmanship................................ 50 

2. (a) Orthography (including dictation).......... 50 

(b) English Grammar........................ 50 
3. Arithmetic (Fractions, Decimals, Square Root) 100 

4. Logarithms and Algebra (including ~quations 
1st Degree) . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 100 

5. Euclid (Books 1, 2, 3 and 4).. .. .. .. .. . . . . .. .. 100 

6. Plane Trigonometry and Rules for Spherical.. 100 

7. Mensuration of Superficies • . . • • . . . . . . . . . . . . 50 

8. Linear Drawing (use of ruling pen and construc-

Min. 
Marks. 

30. 
40. 
25,; 
60. 

60. 
60. 
50 
30. 

tion of scales) ...........•.. , • . . . . . . . • • . • • 50 25, 
9. Canadian and General Geography.. . . • . • . • . • . 50 25 

10. Canadian History ......••..••••..... • .. • • . • • • 50 ~ 5 

29. Candidates for admission to practice are to be Exa~inatlon c 
. . · h b. 'b d . R candidates fot exammed as follows m t e su Jects prescn e m ev. admission to 

Stat. Ont, c. 180, s. _25; and no candidate will be ad- practice. 

mitted unless he obtains at least the minimum marks set 
opposite each subject, and at least a total of 1,000. 

Max. Min. 
SUBJECT. Marks. Marks. 

1. Geometry, inclnding the first 6 books o_f _Euclid, 
excepting the last thirteen propos1tions of 
the fifth book ..................... , . · · · . . . . 100 50 

2. Algebra (simple and Quadrati: Equations, Pro-
gressions and Exponents) ....... , . . . • •.... 100 50 

3. Trigonometry (Plane an? Spherical).......... 100 60 

4. Mensuration of superfic1es and laymg out and 
dividing land ............... • • • • • • • • • • · • • • 1 50 75 

5. Descriptiom by metes and bounds............ 1.00 7i 
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Max. Mir,. 
SUBJECT. Marks. Marks. 

6. Us~and Adjustment of Instruments for survey-
ing and levelling............... . . . . . . . . . . . . 100 70 

7. Laying out of Curves .... ,, .. 7 ••••••••••••••• 50 30 
8. Practical Astronomy, including finding of Time, 

Latitude, Longitude, Azimuth, Variation of 
Compass, and drawi~g Meridia.n Lirfes .. ·.... 150 90 

9. Survey Act , . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 90 
10. Mines Act, Registry Act, Municipal Act, 

(so far as they relate to surveys and drainage), 
Ditches and Water-courses Act.............. 100 50 

11. Levelling .......... · ............... -.. '......... 50 35 
12. PrinciplesofEvidenceanddrawingupAffidavits 80 40 
13. Taking of Field notes and preparing of Plans:.. 100 60 
14. Geology and Mineralogy, (rudiments of)... . . . . 75 40 
15. Elementary Botany and the Forest Flora of 

Canada.............. . . . . . . . . . . . . . . . . . . . . . 50 25 

30. If a candidate for admission to practice obtains 
at least the total of 1,000 marks, but fails to obtain the 
minimum marks in, at least, two of the subjects,_ such 
candidate may at a subsequent exmination be examiherl. 
only in the two subjects in which he has failed. 

Chapter I 80, ·R.S.O. I 897. 
(An Act respecting Land Surveyors,) 

* • * * * * * 
20. The said Board shall meet at the of-fice of the 

Commissioner of Crown Lands, on the second Mon<lav 
in the month . of FebnJary, in every year. unless surh 
Monday be a holiday (in which case they shall meet on 
the day next thereafter not being a holiday), and may ad
journ such meeting from time to ti\ne if they deem it 
necessary. R.S.O. 1887, c. 152, s. 6. 60 V. c. 27, s. r. 

* * * * * * * 
APPRENTICES. 

Qualific~ti<?n 22. No person shall be admitted as an apprentice with 
for adm1ss10n Q . L d S . 
as an appren• any ntano an urveyor unless he has prev1ouslv 
:~ca~·i~~!.~~;1: passed an examination to the satisfaction of the Board of 
ca.nt. Examiners, in penmanship, orthography, English gram-
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mar, arithmetic, algebra (including square-root logar-
.ithms and quadr~tic equations), Euclid (fi'rst four books 
and·( ded~ctions)., plane trigonorri:etry, spherical · trigon
ometry jas · far as · and including the soltitiorn of right:.. 
_angled triangles, mensuration, practical- geometry (includ
ing the use of ruling.:.pen ·and the construction of"' plane 
and comparative scales), Canadian and general geography 
and Canadian history, and has obtained a certificate of 
such examination and of his proficiency from the Board. 
·60 V. C. 27, s. 2. 

23. Every applicant shall before being so examined Examina~ion 
, and Cerufici 

pay to the Secretary-Treasurer of the Association the Fees. 

fees chargeable as hereinafter provided for the said ex
alllination and certificate. R.S.O. 1887, c. 152, s. 8. 

24. Applicants for examination previous to appren- ~otice to be 
. given by ApJ 

tlceship shall give one month's notice to the Secretary of cants. 

the Board of their intention to present themselves for ex
amination, and shall pay to the said -Secretary the fee for 
receiving and entering such notice. R.S.O. 1887, c. 152; 
s. 9. 

QUALIFICATION FOR ADMISSION TO fRACTISE. 

25 Except as hereinafter ·provided 110 person shall be Qualific~ti9n · for Adm1ss101 

admitted: to practise as a land surveyor in and for Ontario to Practise. 

until he has attained the full age of 21 years, and has 
passed an examination before the Board of Examiners in 
the following subjects, viz., geometry, including the first 
six books of Euclid (with the exception of the last thir-
teen p~opositions of the fifth book), algebra, including 
progressions, plane and spherical trigonometry, mensur-
ation of superficies, laying out and dividing of land, 
descriptions by metes and bounds for deeds and other 
documents the use and adjustment of surveying and le-
velling instruments; the laying out of curves, practical 
astronomy, including finding of time, latitud~, longi:u~le, 
azimuth variation of the compass, and drawmg mendtan 
lines, the Acts relating to the survey of lands in Ontario, 
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The Mines Act, The Registry Act, so far as it refers to 
plans, the Municipal Acts, so far as they relate to roads, 
surveys and drainage, The D1·ainage Act, The Ditches and 
Watercourses Act, the theory and practice of levelling, the 
principles of evid.ence, drawing of affidavits, taking of 
field notes and preparing plans, the rudiments of geology 
and mineralogy, elementary botany and the forest ilora 
of Canada, and the sufficiency of his surveying instru-
ments, and has served regularly and faithfully, for three 
successive years, except as ,is in this section hereinafter 
provided, under an instrument 111 writing duly executed 
before two witnesses, as apprentice to an Ontario Land 
Surveyor, duly admitted and practising therein as such. 
nor until he has received from the said land surveyor 
a certificate of his having so served during the said t•~r
iod, or proves to the satisfaction of the· Board that_ he 
has so served. R.S.O. 1887, c. 152, s. 10. 60 V. c. 27, s. 3. 

:enda~ce- of 26. Any person Servino- as an apprentice as hereinbe-
prenuce at b . . 

hool ~f Prac- fore provided, may, with the perm1ss10n of the Board of 
al Science or .E . d · h O • S h 1 f p · 1 S · 
1titution with -xammers atten t e nt,\.rt0 c oo o ractlca c1-
nilar Course h 1 11 · · h 
smdy. ence, or any sc oo , co ege, or umvers1ty, t e course 

of study in which is, in the opinion of the Board sufficient
ly similar to that in the Ontario School of Practical Sci
ence, for the purpose of taking any course of study which 
includes any subjects ·required for the final examination 
for admission to practise as a land surveyor, but the total 
period _of such apprenticeship and of such course of study 
shall not exceed the period of four years· from the date of 
the articles of apprenticeship as above mentioned, and 
not less than three years of the said period of four years 
shall be passed in the actual service of a practising On
tario Land Surveyor. 60 V. c. 27, s. 4. 

1rsims quali- 27. In case a person who has attained the full age of 
id m other . d l l b . . l 
litish Domin- 2 I years an w 10 1as een prachsmg as a and surveyor 
~s may be ad- · f H · M · • d · · h 1 · 
(tted to Prac- m ,any o IS aJesty s. omm1ons ot er t rnn tlus Pro-
ie in Ontario. vince, shall satisfy the Board of Examiners that the quali-

fications for practising required of such person in the 
said dominion, were sufficiently similar to those required 
in this Province, and shall produce to the said Bu'3.nl his 
diplomas oi- certificates, such persons shall not be re
quired to serve as an apprentice, or shall only be required 
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to serve ~uring · such period not exceeding three years 
as the said Board may consider requisite, after which 
such person shall, on complying with the other require
ments of this Act, have the right to undergo the final ex
amination, or such portions thereof as the said Board 
may consider necessary, and shall, if. found qualified, 
practise as a land Surveyor in Ontario. 60 V. c. 27, s. 6. 

28. The privilege of a shortened term of apprentice- c d c . ra uates o 
ship shall also be accorded to any graduate of the Royal Royal Mili~ar 
l\ If· 1· C 11 K' College, Kmg 
lVl.J itary O ege at mgston, or of the Ontario Schoolston, or of Or 

f P t . 1 S · · · ·1 · • • •. . tario School c o rac ica cience, m civi erngmeenng or 111 mmmg en- Pr~ctic;:aI 
. . f h M G'll C 11 M 1 . . ·1 Science, and gm.eenng, or o t e c i · o ege, ontrea, m civi McGill conei 

engineering or in mining engineering, and such person ~a~~t~~~1.:~~~ 
shall not be required to pass the preliminary examination privileges. 
herein before required for admission to apprenticeship 
with a land surveyor, but shall only be bound to serve 
under· articles with a practising land surveyor, duly filed 
as required by section 32 of this Act. during twelve suc-
cessive months of actual practice, after which, on comply-
ing with all the other requirements, he may undergo the 
examination prescribed by this Act. R.S.O. 1887, c. 152, 
s . .14• 60 V. C. 27, s. 7 (1). 

29. Such person at any time during his apprentice-Atte~dance at . certam School 
ship may, with' the permission of the Board of Examm-d.uring_appren 

. S h f p . l S . ucesh1p. ers, attend the Ontano c ool o ractica cience, or 
any school, college, or university, the course of study in 
which is. in the opinion of the Board, sufficiently sim-
ilar to· that in the Ontario School of Practical Science, 
for the purpose of taking any course of study which in
dudes . any subjects required for the final examinatioh 
for admission to practise as a land _surveyor, but the 
total period of such apprenticeship, and of such course 
of study, shall not exceed the period of two years from 
the date of the articles of apprenticeship as above men
tioned and not less than twelve months of the said period 
of tw~ years shall be passed in the actual service of a 
practising Ontario Land Surveyor. 60 V. c. 27, s. 7 (2). 

30. If a surveyor dies or leaves the ~rovi!1ce, or is i~e~~~~?.0r 
suspended or dismissed or ceases to practise, his appren- service may ,. , . . be completed 
tice may complete his term of apprenticeship. under an with another . . h • d Surveyor. 
instrument in writing as aforesaid. wit any registere 
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surveyor in actual practice. R. S. 0. 1887, c. 152, s. 15. 
60 V. C. 27. s. 8. 

31. A surveyor may, by an instrument in writing, 
transfer an apprentice, with his own consent, to another 
registered surveyor in actual practice, with whom he may 
serve the remainder of the term of his apprenticeship. 
R.S.O. 1887, c. 152, s. 16. 60 V. C. 27, s. 9. 

32. No instrument in writing under which an appli
cant for admission to practise as a surveyor claims to have 
served with some practising surveyor for •-l-.~ required 
period shall avail to authorize the admission of an appli
cant, unless the instrument has been transmitted to the 
Secretary of the Board "·ithin two months next after th~ 
date thereof, nor unless the fee in respect thereof men
tioned in section 39 of this Act was by the apprentice paid 
to the Secretary of the Board at the time of transrnitting 
the indenture or articles; and the said Secretary shall ac
knowledge by post the receipt of all such instruments or 
copies thereof transmitted to him, and shall carefully 
keep the same filed in his office. R. S. 0. 1887, c. 152, 
s. t7. 60 V. c. 27, s. IO. 

ADMISSION OF CANDIDATES. 

33. Every person desiring to be examined by the 
Board as to his quailfication to be admitted as a land 
surveyor, shall give notice thereof in writing to the Sec
retary of the Board, at least one month previous to the 
meetirng thereof. R. S. 0. 1887. c. r 52, s. 18. 

34. Every person applying for admission to practise 
as a land surveyor shall produce to the Board satisfactory 
certificates as to character for probity and sobriety, and 
before a certificate is granted shall perform such prac
tical operations in the presence of the Board, and shall 
answer such questions on oath (which oath· any mem
ber of the Board may administer) with regard to the ac
tual practice of such applicant in the field, and with re
gard to his surveying instruments, as the said Board may 
require. R.S.O. 1887, c. 152, s. 19. 

* * * * * * . * 
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FEES, 
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39. The following fees shall be paid to the Secretary- Tariff of fee~ .. 

Treasurer for the use of the association : 

1. By every person duly authorized to practise as a land surveyor under 
the provisions of this Act on applying for registration under this Act, the 
sum of $1.00. 

2. By each member of this association an annual metnbersbip fee of $4.00. 

3. By each apprentice at the transmitting to the secretary the indenture 
or articles of sue~ apprenticeship, $10.00; 62 Vic .. 2., c. II, s. 18. 

4. By each candidate for examination, with bis notice thereof, for 
receiving and entering such notice, $1 ; 

5. By each applicant obtaining a certificate, as a fee tber.eon, $2; 

6. By each applicant receiving a certificate to practise, as an admis
sion fee, $30; 

· 7. By each apprentice with each transfer of articles as a fee for re
gistering same, $2 ; 

8. By each applicant receiving a certificate to practise, being the fee 
for official l}otice in the Ontario Gazette, $. 

55 V. c. 34, s. 7; 69 V. c. 27, s. 26. 





ADVERTISEMENTS, 

~has. fc>otteP, 
Optieian -- --

.ss Yonge Street, = TORONTO. 
Established 1853. 

Transits, Levels and other Surveying Instruments kert in stock

all of the best quality and sold with the guarantee of this long 

eRtablished house . 

. Mathematical Instruments for Archit€cts and Draughtsmen

and o~her supplies in Paper, Rules, SquareF, Etc.; Etc.

the utmost pains taken to meet the exact requirements of 

the profession in these matters. 

:Repair Department-Surveying and Mathematical Instruments 

repaired by careful and experienced workmen on the 

premises. 

:-import Orders for any special instruments and goods under-

taken on terms e;Ktremely favorable to customers. Cata-

logues a~d Price Lists of leading makers kept on file. 

·Spectacles, Eye Olasses, Lenses, Optical Ooods, in large vari

ety and highest quality. 

18arometers, Thermometers, Hydrometers, Lake Charts, etc. 
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Minutes of tQe Ninth ~nnual Meeting 
OF THE 

ASSOCIATION OF 

ONTARIO LAND SURVEYOR.S 
HELD AT THE REPOSITORY, PARLIAMENT BUILDINGS,. 

AND AT 

THE ENGIN~ERS' CLUB ROOMS, 94 AND 96 KING STREET 
EAST, TORONTO, 

ON MARCH 18TH, 19TH .AND 20TH. 

AFTERNOON SESSION. 

In the Repository, Parliament Bui1ldings, Toronto, on Tuesday, 
18th March, 1902, at 2 o'clock p.m. 

Mr. James Dickson, the President, called the meeting to, 
order. 

The President announced the reading o{ a paper by Mr .. 
Archibald \V. Campbell, Deputy Commissioner of Public Works .. 

Mr. Campbell-I announced the subject of my paper some'. 
little time ago to Mr. Sankey, but I have been away a good deal: 
for the last two or three weeks, and really had forgotten all 
about it till this morning. However, I have put something in 
shape, ,it is bei;nJg typewritten at present, and I will hand the 
paper in a little later. It will lbe sufficient for me now to say 
that I find there is a growing demand for the use of concrete 
in building small culverts, sluices and bridge abutments, and 
it is almost a necessity in the average municipality because 
other material is becoming very scarce and expensive, and even 
at best we get a very inferior quality, and what we do get is 
constantly rotting out and repairs are necessary. Unfortunately,. 
municipal counJcils undertake the building of bridge abutments 
and concrete arches and pipes for small culverts without having
that knowledge of the treatment of concrete which is essential 
to good work. They don't really understand the very great im-

2 
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portance of carefully selecting clean gravel or clean sa:rrd and 
broken stone, and mixing these materials in the proper propor
tions, using just a certain amount of water and using that care
fully in order to get the , proper results. You all uruderstand 
how very important these matters are, even in making concrete 
pipes from twelve inches up to three feet in diameter for use in 
the ~werage sluice; it is of the very greatest importance, in o:rder 
io make good pipes, that we should select clean gravel; and in 
.selecting clean gravel we should see that the same proportions 
,of stone and sand compose that gravel. Very often we find that 
:.in the average gravel pit certain pockets are almost entirely filled 
,,rith clean stone, while the greater portion of the material to 
,bt found in the gravel pit has more sand and earthy matter in 

· ii-1 than real stone; and wherever earthy matter exists, a poor 
c,oncrete is the result, because the cement will not unite prop
erly with earthy or dirty sand. In manufacturing concrete 
pipes.-something I think that should be urged by all of you 
in your respective communities-is making these pipes for small 
culverts locally. The moulds can be produced at any regular 
foumh-y. and it is a simple process so long ,as the people 
understand the mixing of the concrete. Pipes can be made in 
the fall of the year and allowed to remain standirng outside dur
ing the winter months, and this tends to mature them and harden 
them, and it places them in first-class condition for use the fol
lowing spring. 

In making large conicrete arches ,Ye often find that there 
is great carelessness; municipal councils undertake this work 
without having carefully prepared plans and specifications, and 
I krtow · of several cases where culverts costing all the 
way from eight to eighteen hundred- dollars, have simply proved 
failures because they did not provide proper plans anid specifica
tions and careful, practical, or skilled supervision. In every pos
~ible way I am trying to urg-e upon the municipalities the im
portance of this, and I wish that you would, as far as you 
t)ossibly can, insist upon their having these plans and specifi
cations properly prepared and the work placed in the hands of 
·some person who will give it careful attention ~ncl who under
stands something about mixing and· preparing the concrete 
before this work is undertaken. Concrete arches in this way 
can be built up safely to a diameter of ten feet i-rn span, on a 
bai:-rel of ten feet in diameter. But in. building- c11lverts of those 
,dimensions it is a very intricate problem to' figure out just 
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what the strength of the wall should be at the respective Lear
ings, especiaHy if these culverts are to carry a very great· load 
v_f earth. To proportion the culverts properly seems a very 
simple probl~m, but at ~he same time it requires a great deal 
of mathem~tl~al c~lculat10n. The best design, of course, is to 
make the ms1de Imes of the wall vertical, sprintging the arch· 

· fro~ those in the true line; the batter is given entirely from the 
outside. The apex of the arch ·is usually mettle the weakest or 
the thinnest part of the whole, because at this point is the least 
bearing. But at the- shoulders, that is, where the arch springs 
or l~aves th~ wall, is usually the weak point, and it is at t4is 
particular pomt that great care must be exercised in seeing that 
sufficient strength is given. From this point, of course, all the 
hatter is given to the foot of the wall. This point, as a general 
thing, should be proportioned to the height of the wall and 
should be regular, because the thrust or b~a'.ring or strain on 
the wall from the union of the tangent with the arc is propor-: 
tionate to the load that is being carried by them as a direct 
pressure and as a thrust. In building these culverts on a weak 
foundation much care must be taken. If it is on a very boggy 
soil or quicksand, then I•· believe in driving piles to make a 
foundation and cutting them off a sufficient depth below the 
water line or the line of moisture, and laying a complete iflooi:
oi concrete of about six inches in thickness over the whole area, 
including the area of the floor of the culvert exposed. In isoft 
clays or sand that is not extremely suitable, it is well to put 
on a wide' footing; this is usually made twelve inches in thick
ness. The paper which I am preparing gives a diagram of a 
ten-foot arch culvert and gives the calculation for the different 
thicknesses of 'wall I have specified. This may be of some 
service to those who have not had much experience in this line. 
The dimensions of the walls and arch are usually proportioned 
to the diameter of the culvert. 

The question is often asked, as to .whether concrete or stone 
is the most serviceable for bridge pi.ers and abutments. I be
lieve that with a first-class quality of concrete ·or a first-clq,ss 
quality of stone they are equally durabl~ and ~qually_ s~rvice
able · and I think that where stone is easily available it 1s well ' . . to use stone for piers and abutments, but where stone 1s not 
plentiful. and has to be shipped or loaded on cars to be trans
ported any considerable distance, and gravel or broken stone
-field stone that can be crushed-is to be found near, I would 
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use concrete. The concrete can be placed in position, where 
the materi~l, stone or gravel, can be procured within two miles 
of the work, for about $5.50 a cubtc yard. Stone shipped or 
that has to ue handleu by train usually costs from $7.00 .to ~7.50 
per yard. 1 do not think the difference in cost is in fa var of 
stone, because when the corncrete is carefully laid it makes just 
as serviceable and as durable a job; and the availability of the 
material is really .about the one thing that would govern me 
in determining which should be used. The feeling now is in 
favor of using material in bridges and culverts that is not per
ishable; where stonie or concrete is used in piers and abutments 
or for the sub-structure, and steel is used and kept painted and 
given proper attention, for the super-structure, there is nothing 
connected with it that is perishable or will require .renewal, ex
·cepting the plank of the flooring. Timber for this purpose, 
of course, is not b,tirng used in the larger works in cities and 
in the older parts of the Province, but steel girders or steel 
joists with a lattice between is being used, and vitrified brick 
or concrete used as a flooring. The lattice-work simply sup
p9rts the concrete and the concrete then is mixed up in the 
same proportion as it is mixed for sidewalks or for street-cross
ing purposes and is laid on usually to a depth of four inches, 
with a small crown on the centre to drain the water into grooves; 
and of course the camber of the bridge is sufficient to discharge 
the water to either end, where a small gutter is made in the 
concrete and the water is disposed of laterally. This flooring 
is ribbed again, or grooved, as concrete crossings on the street 
are ribbed and grooved, to provide a footing for the horses, and 
alsp to assist in shedding the water. Where concrete is used 
for this purpose it is necessary, of course, to make it a little 
stronger than in either culvert pipes or bridge foundations; 
we usually provide for the concrete a strength of one of first
c!ass · Portland cement to one and a half of sand and about three
of crushed stone or clean gravel. It is put on to: a depth, as I 
said before, of about four· inches. Experience has proved that 
this material will stand with the design of joists and lattice,..work 

, which is pro~ided now by bridge companies. Provision is made 
· ---by joining, by cutting the concrete over the joists and filling 
that with sand-to resist: the action of the weather and contrac
t ion and expansion; and in no case do we find that this material 
suffers from exposure to frost or from contact with the wheels 
or with the horses' feet. One bridge that I recall at the present 
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time that ~as floored in this way two years ago, is 414 feet 
l~1~g, a~d 1t. has passed through two winters successfully. I 
v1s1ted one piece of work last week in the city of Ottawa where 
this flooring has been used for seven years[ In some' of the 
works in the United States, some of the bridges· there that I 
have visited, the concrete has been used as a flooring for twenty
seven years. I do not think there is any objection to use con
crete for this purpose; and certainly it is economical. Plank 
110w at $22 a thousand, costs about seven cents per square foot 
for a bridge flooring. The concrete, even including the lattice 
for supporting it, can be laid down for twelve cents per square 
foot, so that the cost of the c.oncrete is less than: double the 
cost of the plank, and the life of the plank is not more than 
eight years, while the life of· the concrete we may say, so far 
as our experience has gone, is infinitely more. 

, I simply bring these points to your att~ntion as being the 
points covered by the paper which I will present for publication. 
I am sorry my paper is not here for your 'discussion, but I 
have tried to go over the ground roughly so as to bring on 
a proper discussion.•. (Applause.) 

The President-There arc certaiinly some very interesting 
things brought out by Mr. Campbell, and I will be glad to hear 
any opinions as to them. 

Mr. Aylesworth-I have been connected with the County 
Council of Hastings for thirty years, and when I was a member 
of it about twenty years ago, we then had county bridges and 
a system of county roads; all our bridges were wooden bridges 
except two stone bridg-es built on arches. I introduced. a reso
lution, that, where at all practicable, our bridges should be upon 
concrete or stone foundations and steel structures. The motion 
raised considerable discussion a that time in the County Coun
cil; timber was :then much cheaper and more plentiful in that 
county than it is at present: but the motion prevailed, and to 
a large extent in that county we have adopted ~his. with the 
result that the expenditure on bridges per year m the county 
now is only about one-third of what it ,yas at that tim~ when 
we had wooden bridges. We have some seventeen or e1g-hteen 
steel bridges upon stone abutmenrts a~d piers, a?d whene_ver we 
have to build a hridge of any considerable size we will now 
build it of steel. We have not as yet in the county. nor in the 
city of Belleville a flooring of concrete: it has been talked about, 
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but we use five-inch cedar for flooring, and pay $15.50 per thou
~ancl feet board measure for it. This winter we are getting it 
for $12, delivered at a convenient place. In using five-in~h 
cedar flooring we don't 111ake both ends of the p,iece the same 
size, but allow it to taper to the butt and top, and then bring 
the ends so that they are even. This flooring gives satisfaction. 

I am glad to hear Mr. Campbell's remarks on the question 
of concrete culverts. I have asked our superintendent of gravel 
roads' to have them made, and we have had several abutments 
and piers built of concrete and they are standing well, -and are 
giving entire satisfaction; but we have not yet introduced the 
concrete into culverts, of which we have a very great many. I 
am sure as soon as they get the idea of making them, and mak
~ng them properly, and placing them ·as they should be, a yery 
great saving will be effected to the county. We are still build
ing them of various kinds of stone and timber, and it is much 
more expensive than it would be if they were carefully con
structed with concrete. I am very much pleased with the re
marks of Mr. Campbell. 

Mr. Van N ostrarud-I think it has been' ruled out of order 
to present votes of thanks to authors of papers, so we had bet
ter not attempt it now, but it is quite in order to move that this 
paper be received and printed in the proceedings. I am sure 
that we all feel grateful to Mr. Campbell for the paper he has 
written, and it will be as interesting and valuable to the mem
bers of our Association as any paper we have before us, for 
while it is not exactly " land surveying," we are following the 
rules by providing for the wants of our members. 

I m~)Ve that the paper be received and printed in the pro
ceedings. 

Mr. H. H. Gibson-I take very great pleasure in seconding 
this motion. In the Township of York \Ye have many oppor
ttmities of using concrete, but we have used very little of it 
so far. We have under construction the· buildirng of a large 
culvert, and we thought of putting in brick: but now that 
this paper has been presented to us aml large culverts have 
been spoken of particularly in it, this matter ,,rill be re-consid
ered. V\T e have also under consideration and are receiving tenders 
for a steel bridge, and we had intended building it upon cvlinder 
piers, which are common foundatio'.ns throughout the country 
now-a-days; they are erected by driving piles down through steel 
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~;ylinclers ~nd filling t~em up with concrete i~· m·any cases,' 
,rnt the bndge companies to whom- we sent notices for tenders 
are so busy with other work at the present time that they asked 
ns not to ask them 1to put in these foundations, but rather to 
let them tender only for the super-structure. This will give us 
another opportunity of doing the work by putting in concrete 
foundations, which I believe is the very best method for us to 
adopt in the township, as we have got to bring stone by the 
cars from a great distance in order to put in proper abutments,. 
as we have done in some of the large bridges that we have built.· 

I believe this paper is a very valuable one and right up-to
date, and one that I will take very much pleasure in reading 
and studying and acting on in the Township of York around 
Toronto. 

President Dickson-I feel that this paper should be re
ceived and printed; the time has come when land survey<;>rs
should take into serious consideration the making of roads. The· 
day has passed when we could be fully occupied with side-lines;; 
we must turn our attention to other branches of the profession~. 
J t is advantageous to have this subject so well brought before 
the_ meetin~. 

President Dickson put the motion, and, on a vote having 
been' taken, declared it carried. 

Mr. Campbell-I am sure I thank you. I ask to be excused 
jnst now, _but I hope and expect to be with you to-morrow. 

President Dickson read ,his Address. 

The Presidenrt's addres's was received with applause. 

l\Ir. Aylesworth-I move that the address of our President 
be received and published in the minutes. 

M/ H. H. Gibson-I have very much pleasure in seconding 
this motion. Carried. 

Mr. A. J. Van Nostrand read the report of the Repository 
~ind Biography Committee and moved its adoption. 
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EVENING SESSION. 

Tuesday, 18th March, 1902, 8 o'clock p.m. 

President Dickson in the- chair, called the meeting to order. 
Captain Gamble read the report of the Committee on Publi

cation. 
Vice-President Aylesworth moved that the report be received 

and adopted. 
Mr. E. G. Barrow seconded the motion. Carried. 
Mr. Kirkpatrick here read .his paper on '' Exploration m 

Ontario in 1900." {Applause.) 
Mr. C. A. Jones-I have very much pleasure in moving a 

hearty vote of thanks for the excellent and very intelligent paper 
by Mr. Kirkpatrick, and I think we are greatly indebted to 
him · for the pains he has taken and the time he has given to 
·procure so much information as he has givern us in the paper 
he has just read. I think we can scarcely appreciate it suffici
-ently. I am sure it is quite a revelation to me. 

Mr. Selby (Dinorwic)-Mr. Chairman and Gentlemen, as an 
Ontario Land Surveyor from Northern Ontario, I have much 
·pleasure in seconding th~ motion. I can join with Mr. Jones in 
:Saying that I think that Mr. Kirkpatrick has gone to a -great 
<leal of trouble. He has not over-estimated nor colored the 
matter in any shape or form, and I think the Eastern Ontario 
.men ought to know the heritage they have there. I do not 
think they appreciate i-t rtearly en:ough. I have lived there now 
for seven years, and I am beginning to see what a grand country 
Ontario has got there. I think, as Mr. Kirkpatrick said, that 
in ten years they will see it in a great deal better light. 

The President put the motion, an,d, on a vote having been 
taken, declared it carried, and tendered the thanks of the Asso
ciation to Mr. Kirkpatrick. 

Mr. Kirkpatrick-I only wish that my paper had been a 
little more explicit. If I had h<;1-d the time, I could have gone 
on further, because it is a subject that is very close to my heart; 
as a good many of you know, I have done all I can to help 
~urveyors in the past aud I hope to do it in the future. When 
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1. talk about helping surveyors, I include in that everybody. in 
the Province as well, because I maintain that Ontario is a nJame 
to conjure by. When I was· home in 1900 I found that it was 
a good deal to be a Canadian, anid whenever I have been home 
I have found that ·the n::i.me " Canadian" was sufficient to pass 
you into almost any place. I was at the House; of Commons 
once when nobody was allowed in, and- I was stopped by a big 
policeman, but one of the officers of the House was passing and 
beard me say I was a Canadian; he turned to me and said, 
" Come right in." And he took me right in, and pointed me 
-out Mr. Gladstone's seat and all the different seats; and he could 
not do enough for me. I went to the Tower one day, and I 
found a lot of people there wanting to get in, and I· was told 
;, It is not the day, you can't get in." I said, " I an1 a Canadian 
and I can't come another day." The answer I got was, " Oh! 
come in." I was shown everywhere, and the greatest courtesy 
manifested. I need not say that the name of Ontario or the 
name of Canada has grown much in favor since then-they all 
know what the Canadian contingents did in South Africa. You 
a11 know how the Canadian troops were received in London, and 
you all know ·how the Canadian troops conducted themselves 
in the campaign in South Africa,' where every one of them 
covered hi,mself with glory. You see, I am not far wrong in 
·saying that Canada is the brightest jewel in the Empire on which. 
the sun never sets (hear, hear), and I. think you ·will all agree 
with me that Ontario is the brightest star in the Dominion. 

I am obliged to you for your kindness. (Applause.) 

Mr. Barrow read the report re Engineers' Association. 

Mr. Chipman-· I am of opinion that the discussion had bet
ter be a.cljourned till to-morrow forenoon,· when in the order 
of business, as stated in our program, it will come up, and the 
Engineers may come purposely to discuss this Bill we are dis
.cussing now. 

· J\·fajor Sankey-The discussion came up to-night because Mr. 
Barrow, who is Chairman of our Engineering Committee, said 
be could not be· here to-morrow. I have no objection to it 
1)emg held over. 

·President Dickson-You mean you would not close the dis
cussion now. 
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lVIr. Chipman-I think it would be better to leave it over 
till to--morrow. 

President Dickson-I agree with you; I think we should have 
the fullest possible meeting to discuss it. 

Mr. J. A. Van Nostrand moved, seconded by Mr. L. Bolton, 
that the discussion be postponed until to-morrow forenoon, at 
the Engineers' Club. 

Mr. Willis Chipman here · read the Report on " Polar Re
search." 

Mr. Chipman moved, seconded by Mr. Aylesworth, that the 
report be adopted. Carried. 

Mr. Chipman-\Ve could not get our Committee together; 
one member of the Committee, Mr. Ogilvie, \Ye coitld not find 
at all; letters sent to him were returned to me. · 

Major Sankey-Mr. Ogilvie is in California somewhere, but 
I don't know his address. 

Mr. Chipman-My letters to him were returned to me. 
Captain Bernier wrote to me stating that he \Yas endeavor

ing to secure additional funJds for his trip. I sincerely hope, 
and the other members of the Committee hope, that a member 
of the Land Surveyors' Association will volunteer to ·accompany 
Captain Bernier as a partner with him in this enterprise; I be
lieve it would be a splendid advertisement for Canada if Can
adians carry out an expedition of this kind. 

President Dickson-I think it is the unanimous feeling of 
the Associaticm_that some member should volunteer. 

Mr. Chipman-No one as yet has volunteered. Our inten
tion was to have had Captain Bernier to lecture at Massey Hall 
here on the subject. 

Ten o'clock p.m·., adjourned to \Yednesday, 19th March, at 
ro o'clock a.m:, at the Engineers' Club. 

MORNING SE~SION. 

Wednesday, March 19th, 1902, 10 a.m. 

The Convention resumed its sessions at the rooms of the 
Engineers' Club, 94 King St. West, Toronto, with the President, 
i\T r. Dickson, in the chair: Major Villiers Sankey, Secretary. 
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The President, after calling the meeting to order, said: 
Gentlemen, the first paper this morning was to h~ve been one 
by Mr. Kirkpatrick, but he is engaged with official duties and 
will not be a:ble to, b,e with us until later. 

We will now take up the paper by Mr. Otto J. Klotz, on 
'· The Northwest Angle of the Lake of the Woods.·" Mr. Klotz 
is not here, but has deputed Mr. Sankey to present the paper, 
which wilf now be read. 

Mr. Sankey-Mr. Klotz was in Toronto a short time ago, 
on his way to Washington on government business, a,nd in
formed me that if possible he would be present at this meeting 
and read the paper himself. 

The plan illustrating the paper is so small that it will have 
to be handed round, that you may get a clear understanding 
of what the paper, which is headed " The Northwest Angle," 
refers to. 

Paper by Mr. Otto J. Klotz (Ottawa), entitled "The North
west Angle," was then read by Mr. Sankey. , 

Mr. H. DeQ. Sewell moved, seconded by Mr. H. vV. Selby,. 
that the paper as read be received and ad~pted and published 
in the Minutes of the Proceedings. 

The President-The next paper is one on Mine Surveying 
and Underground Surveys and Plans, by Messrs. DeMorest and 
Sylvester, of Sudbury. These gentlemen fl,re not present, but 
<;>Ur Secretary, Mr. Sankey', iruforms me that he has their paper, 
and I will now ask him. to read it to us. 

Mr. Sankey reads the paper. 
Mr. H. W. Selby-Mr. President, I have much pleasure in. 

moving that the interesting paper just read be received and 
adopted, and printed in the Report . of the Proceedings of the 
Association. It is a very elaborate anid correct paper as to 
methods which a surveyor $hould adopt in such work. I have 
heard s01;ne of the members say that I am an old mining man. 
I ·~an hardly claim to be that, as the country has not been de
ve1opecl in my neighborhood sufficiently for me to have had 
very much experience, still I do see a good deal of development 
going on, and naturaUy it interests me to hear such a paper 
reacl. 

Mr. A. J. Van Nostrand-Mr. President, I have very much 
pleasure in seconding the motion. This kind of a paper is new 
to us; and there has been much talk about mining work among 
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our members. A number of our members have been practising, 
as Mr. Selby says, in districts where mining work has not pro
gressed. very far. Mr. Selby and a number of others will be 
called upon to look after underground work, and this paper 
~-ives a good foundation for making plans and dealing with the 
~,ark. I think it is a very excellent paper for publication. 

The President then put the motion, and, a vote having been 
taken, declared it carried. 

The President-The Engineers' Bill was left over last night 
to be discussed this forenoon. -I regret that Mr Chipman is 
not here this morning. Mr. Sankey, I think, has the Bill here. 
Perhaps it would be well for him to read it, clause by clause, so 
that we may ascertain the views of the various members on it 
as it is read. 

· The President-I thiruk, gentlemen, that cleans -off the sheet 
for t~is forenoon, a11d if you will be here promptly at two o'clock 
this afternoon, we will have a short but interesting, session. The 
meeting is adjourned until two o'clock. 

AFTERNOON SESSION. 

The hour for opening having passed, the President took the 
( hair and called the members to order. 

The Preside11Jt-Mr. Sankey tells me that the Report of 
the Secretary-Treasurer is not quite ready yet, and Mr. Kirk
patrick, we believe, will not be able to be present this after.;. 
noon, owing to his official duties. 

Mr. Jones has charge of the paper by l\Ir. Caviller, on the 
~ubject of Drainage, and we will now call upon l\Ir. Jones. 

Mr. C. _A. Jones-Mr. President and Gentlemen, as I under
stand it, Mr. Caviller has not in reality sent in a paper s0n the 
subject of "The Drainage Act, its Uses .and Abuses," but has 
submitted a paper that no doubt a number of you have seen, 
in the -shape of a series of eighteen questions, which I might 
read for the benefit of those who have not received a copy of 
the paper. 

(The paper was then read in full by Mr. Jones.) 
The -President-Mr. \Valker, the Chairman of the Entertain

nient Committee,· is here, and he would like to have you all 
attend the Annual Dinner this evening. The members may 
interview Mr. Walker while the other business is being pro
ceeded with. 
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Mr. Jones-I have here a paper written by Mr. A. S. Code, 
,of .-\lvinston, Oill '' Drainage," which I might read. 

Mr. Jones then read a paper by Mr. A. S. Code, entitled 
,; The Field of Drainage Engineering." ' 

. . )\Ir. J o~es-I hav~ received another short letter. £tom a very 
111t1mate fnend of mme, to whom I wrote askina- if he would 
~submit a paper on '' Drainage," because he doe; ,a good· <lea] 
'in that branch-Mr. William Mazych Manigault, of Strathroy. 
(The letter was then read.) 

l\Ir. Aylsworth-Mr. President, the two letters which Mr. 
Jones has read are both very interesting-1and pleasant, but I do 
not think it is nec~ssary that they should be published in the 
Minutes, although they were good letters. I also thin:k that we 
hardly need to publish Mr. Gaviller's paper. I would movf.' 
that the communications from Mr. Gaviller, Mr. Code and Mr. 
Manigault be received and filed.' 

Mr. H. W. Selby-I will second the motion. 
The President then having put the motion, declared it carried. 
The President-You, are Chairman of the Drainage Com-

mittee, Mr. J ornes; have you anything from tha~ Committee? 
Mr. C. A. Jones-I have nothing further. I might say with 

regard to the report of the Urainage Committee, t,hat through 
a misunderstanding, I did not know who the members of that 
Committee were, and I did not find out until yesterday, so that 
we have never had a conference, and I thought it would be 
just as well, and probably more profitable· for us, to have dis
cussions on the drainage matters and the Drainage Acts, as. they 
were to be brought up. Owing to that the Drainage Committee 
is not able to present any report. 

The President-The next item is, "Reminiscences of the 
Board, of Examiners," by Mr. U ruwin.' I understand that pap~r 
is hardly ready yet, but Mr. U nwin will hand it_ in later on. 
Mr. Gibson may be here to-morrow, to ,read his paper on 
H Plans ,for Assessors," and- Mr. Saunders, on "Irrigation Work." 

Perhaps Mr. Sewell would now give his ·paper on " TranlS-
portatiom" 

Mr. H. DeQ. Sewell then read his paper on "Transpor
tation." 

Mr. W. R. Aylsworth-I have listened with a great. amount 
of interest to this paper, which gives many valuable items of 
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statistics which would require a long time to gather, were we 
to be required to consult all the reports and books which Mr. 
Sewell has had to consult when writing it. 

It will be hard om the fish when the wh1tes get into that 
country. When we used to go along the streams in the back 
country, where only the natives had travelled before the whites 
came, fish abounded. 

I remember in 1866 going to the back waters of Muskoka, 
and onr cook could get just whatever sort of fish he wanted 
for our breakfast. If the first fish he caught were not just what 
he wanted, he would throw them back into the water and catch 
what were wanted. 

It is to be hoped that the whites will take a lesson from 
the natiyes, and when fish get scarce at one place, go to other 
fishing grounds. 

I would move that this paper on " Transportation " be re
ceived and adopted, and published in the Minutes of the Pro:
ceedings of the Association, and that our thanks be tendered 
to the reader. 

Mr. H. H. Gibson-I have much pleasure in seconding Mr. 
Aylsworth~s motion. 

The President-It seems to be the fate of the natives, fish, 
fowl and human, to be destroyed upon the advent of the white 
man. 

1Will all who are in favor of the motion manifest it in the 
·usual manner? 

The vote having been taken, the President declared it carried 
unanimously. and conveyed the thanks of the meeting to Mr. 
Sewell for his valuable paper just read. 

Air. H. DeQ. Sewell-I thank you, genttlemen, for your 
vote. My greatest trouble was to decide upon a name for the 
paper. The rest of it was made possible by going to a library 

'and gathering the data. 
The · President-Mr. Stewart's, Mr. Gibson's and Mr. Saun

ders' papers are not ready: the papers which are still to be 
heard cannot be given until to-morrow. 

The meeting to-morrow will be held in the Repository, at 
the Crown Lands Department. 

I again express the hope that we may see you all present 
thi~ evening, at eight o'clock. The meeting is now adjourned. 
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MoRXEG, SE:-;:--1ox. 

Thursday, March 20, 1902, 10 o'clock a.m. 

The President in the chair, called the Convention to order, 
and as~ed Mr. L. B. Stewart to present the report of the Topo-
graphical Survey .committee, of which he was Chairman!: , 

Mr. Stewart-The Topographical Survey Committee has 
nothing to ,report. I did my best to call a meeting of the Com
mittee of the members resident in the city, but we were all so 
busy we were .not able to get a meeting. How.ever, I have seen 
the various members who live in the city, and written to those 
who live outside,. and they all make the same reply, that there is 
nothing to report. 

I think it is a favorable sign that the Dominion Government 
at Ottawa i~ constructing an astronomical observatory and ·equip-
11ing it, among other things, with a 12-inch refractor. If they 
have been induced to do this much for science, I think ,Mr. 
President, pressure will induce them to inaugurate a trigono
metric survey. I think we are driftirng in that direction, and 
there is no doubt that a trigonometric survey, being of a useful 
character, as well as of 'interest to !icience, they may be induced 
in time to undertake such work. 

The Topographical Survey Committee should not be discon
tinued, . because· almost am()' ·year there might be some
thing to report that would be of great interest to Surveyors . 

. Mr. Aylsworth-For the informatiol] qf Mr. Stewart, who 
was not at the dinner last evening, . I may say that Mr. Klotz 
gave us some very interesting information on that question; he 
told us that the metric system was very likely to be introduced 
in the near future, as it would be il]troduced in the United States; 
and ,vhether Canada or England will take the lead in it,_ of course 
he did not know, but he felt somewhat ·inclined to think the 
Dominion Governmeit would adopt it and make it compulsory, 
before England did. 

The President called on Mr. P. S. Gibson for an address on 
·" Plans for Assessors." 

Mr. Gibson gave his paper in the form of a'n address. 
Mr. Gibson-So far as the Township of York is concerned, 

1 will speak particularly. 
At the time the boom was oru in our township and in the 

.city of Toronto, and for years previous to •that, there was an 
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extensive sub-dividing of the land, and the Township Council 
found it was, practically impossible for the· assessors to make a 
proper assessment of these propertie~. Very often they got hold 
of lithographed plans, and the plans were amended so frequently; 
that ordinarily they knew but very little about the lay of the 
land or the sub-divisions, and they very often made mistakes. 
They sometimes assessed the same .property twice over, and other 
properties were not assessed at all. It was a common practice 
on their part just to go to the companies who owned certain blocks 
of land to find • out how much land they had, and they credited 
them with a certain acreage. These companies were pretty 
wide-awake, and if they didn't want to pay taxes it was more 
convenient for the assessor to assess their property i111 blocks of 
say ten, fifteen or twenty actes instead of by lot numbers. When 
the time for the payment of taxes came, the returns had been 
made en bloc, and the companies holding these lands paid no 
taxes. Then in the May return by the Township Clerk to the 
County Treasurer, he returned as unpaid the taxes on a block 
of land, part of tmvnship lot. so and so; the companies would 
go to the Counity Registrar and ask for a certificate as to whether 
any taxes were clue on lots numbers so and so, giving the num
bers right through according to such and such a registered plan; 
they wopld say they expected the taxes were paid, but there 
might be some oversight,· and, therefore, they \Yere anxious ,to 
pay their taxes if due. The County Registrar would run over 
his return and give a certificate, that there were mo taxes due 
on the lots as rnumbered on such a plan, which they would just 
file away, and give the .County Registrar a very good fee. In 
three or four years the result would be the county would put 
these lands up for sale and as soon as they sold them they would 
have to redeem them. 

In consulting with myself and others we advised' them to 
prepare what we called Assessment Plans. They. are got up in 
this way (refers to prepared plan). They are .simply plans that 
the assessors have, and we blue-print them. This is a laro-e 
p1an showing a thousand-acre lot, on a scale of 200 feet to the 
inch. Although they are not registered, the registrars in the 
county and the Master of Title~ like to get copies of them. \Ve 
show upon these plans all the plans that are registered; we com
pile them up to a certain date: the date is fixed at which we 
refuse to take any further plans. The practice was to advertise 
in the county or local newspapers that after such a date any 
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plans that came into the Registry Office would not be put upon' 
the assessment ·pJans. Now and then a plan is amended, and 
these amendments have to be shown on the plan. \Ve show tlie 
number of lots, the dimensions, the courses to a certain extent, 
sufficient for assessment purposes. so that the assessor can refer. 
to them in that way, and he is expected to assess these lots; 
separately, accordirug to their numbers, so that when lots are· 
to be sold, they can --be advertised properly. There is no notice 
given. We have two offices to look into for plans, the County
Office, and the Master of Titles' Office: If you go to the County. 
Office- and you take a plan there, it is proof positive on the very: 
face of it that it is what it appears; you go to the Master of 
Titles' Office and you find a plan there •with the Master's certi
ficate ~n the corner of that plan, certifying that it is Plan M., 70, 
or 80, while as a matter of fact, that plan only covers a portion,.. 
and there may be an odd lot in there that does not belong to· 
that plan at all. You couldn't get any knowledge of that. from· 

-looking at the plan; you haye to search up the title and the appli
cation from the individual or corporation owning the land. That 
leads to a lot of trouble. A Surveyor should not be called 
upon to search a title to find. out, what a plarn means; it is so
t~tterly contrary to all ideas we have of plans. We intend that 
the certificate we usually put on a plan shall define the lots that 
come under that plan. In addition to ,these two offices, we al'so· 
have to put upon our assessment plans all the title deeds of the
properties owned by people under deeds, titles or conveyances .. 
If a man has the ~uh-division or number of a registered plan in 
his deed and he sub-divides it, we don't bother with it, but where 
it is a portion of a township lot conveyed by deed, we have to 
search that out. We call upon the party on the grounq and 
look at his title deeds and he gives the history of it; sometimes 
the deed is -not registered at all. So that each case necessitates 
a personal visit. We put on that plan sufficiernt information 
from the deed so _that the assessor can assess that property. We 
give him a proper description, length, width and courses, and 
distances, and we give the acreage, as a rule, sufficiently close 
for assessment purposes. . 

Take a village like Todmorden. I go and search up the 
titles and I find that the whole village is wrong, practically; six 
or seven chains extra -in the length of a concession. When I 
was putting the properties on the plan of that little village, • I 
had to survey every lot; I surveyed all the streets right through,.. 

3 
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and I had a local person with· me who knew the name ,of every 
person there. I went through the. village for about two days, 
~rnd measured the whole of it. 

Then in another class of property for assesment purposes the 
il'egistered plans may be wrong. I had a case where I made meas
·urements for the local improvement, and whereas one man 
:-should ornly have had fifty feet frontage, he had two or three 
feet extra, and his neighbor was so much short. vVhen they 
-were notified, they appealed to the Court of Revision, and it 
-~vas referred to me. I went on the ground and said, '· I will 
·make the return properly, and put the assessmen1t on proper per
::Sons, :and you will put the fence back." They said, " Don:t 
;bother about.that at all; just let the thing go. Good morning, 
Mr. Gibson, we won't trouble you any further." The result was, 
tbey occupied the land as heretofore and paid the rate. That is 
what I mean by holding by possession. If you have to prepare 
a plan for registration, according to the paper title, you have 
to show those properties as they are. held by paper title. 

There is another class of land known as remruants. For 
instance, a man has a block of land for a garden, and there is 
a piece of land in it that he doe~· not really o,Yn, thus there is 
a remnant. We either have to ·go an,d survey that on the ground, 
or we put on the courses and distances of the adjoining deeds, 
which gover.ru. There may be a strip a certain distance wide; I 
t1sually put on the plan that the remnants are described by the 
metes and bounds of the adjoining properties,- and then enter it 
up in such a way as to show that. 

The. most important point is to make a proper agreement 
'with the corporation. For instance, the corporation wants an 
assessment plan. You advise them . that all the points I hav.e 
mentioned here should go into the agreement. 

There is a by-law usually passed, because there is money to 
be expended, or the seal of the corporation attached to the 
resolution, so that they may clearly and distinctly understand 
what you are going to do. 

!hat plan is not for registration. In the first place the assess
or 1s enabled to assess those lots pradically in his . own house, 
before he leaves his office, and he has them up-to-date. When 
lie leaves his office he goes to the place and takes a tape-line 
-and locates the dwellings on the lots. · 

For. instance, one of the assessors made a mistake; he thought 
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.a certain lot had a building on it, although it was returned year 

.after year , as beirng a vacant lot, and the owner refused to pay 
the taxes. The result was it was going to be put up for sale. 
I examined it and found that there was no house on the lot at 
all. I asked him about it, and he said he just guessed! 

The Engineer guarantees that these assessment plans repre
sent the lands that can be assessed up to a certain date, and 
that they are properly shown on the plan. The assessor or the 
owner can at once refer to the. plans and locate the lot in 
<.U\~stion · on. the plans. In that way double assessments are 
saved. 

Then the Township' Clerk can strike off three or four copies 
of these: the Township Treasurer, the Registrar, and the Town
ship Council each have a copy. The result is, if any question 
.arises in the Council-room the plan is simply taken out .and 
referred to. Then the Township ·clerk, having a record of 
these, supposing a plan is amended, he draws his pencil across 
the portion of it referred to in the plan and enters up the portion 
·Of the plaµ that is new. 

Just a few words as to the way we expend the money that 
-is raised. In the Township of York there are no statute labor 
payments at all. That is, I should say, people do not work out 
their own statute labor; it is all commuted; the result ,is, we 
_get about $1 I ,ooo a year in the Township of York in lieu of 
.:statute labor. 

Mr. Aylsworth-Do you remember how much per day? 
Mr. Gibson-They are assessed at one dollar per day for 

assessment purposes, and when they work they are paid $1.25. 
The Engineers are practically old pathmasters. One. day there 
was a question raised in the Council as to how I spent that 
money. I said, " Gentlemen, we are the pathmasters, we know 
where to spend that money and we do it in the best way; we don't 
come to ask you about where we are going to spend it." In 
fact, we spend about $20.000 a year on our roads and bridges. 

Mr. Aylsworth-Not in the township alone? 
Mr. Gibson-In the Township of York alone. \Ve generally 

submit to the Council every year what we are doing. Besides 
the $1 I ,ooo, we spend about $8,000 or $9,000 more, that makes 
up about $20.000. It just depends on the year, and what the 
circumstances are. That is what we call a nayment out of the 
-consolidated revenue of the township. In order to allocate this 
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work we have divided our township into fourteen divisions,, 
and we prepare bme prinLS. )'. ou can see red marks all over 
this pian 1 11ave here. ·1 hese divide the township up into four
teen sections. Our Treasurer keeps four distinct accounts for 
\\.·hat we call four divisions of the township. Now l have a 
statement from the Township Clerk. \Ve as Engineers ot the 
township furnish him with a plan showing the lots in each of 
these sections and he tells us how much money wi1l IJe due on 
statute labor for, each of rhes~ (livis1ons, ·and they are entered 
on this plan. I send a portion of this plan to each of the four
teen foremen in the township, and they know how much money 
they have to expend. We jnstruct the.m that .each farmer hav
ing 100 acres of iand must put in six days in the year; if they 
do it by labor they get $1.25 a day; if they do it by man and 
team_ we pay them as a rule ·about thirty cents an hour; that is, 
laborers twelve and a~half cents, man ·and team, thirty cents an 
hour, or $1.25 and $3 a day. These rates are varied. \Ve know 
about the time· the work should commence or be done. I take
the foreman and drive him all over the section; he examines 
the work and he finds out what is .being done. Each of these
foremen has a pay sheet and each of these pay sheets sets out 
the name, post office address, and has letters for the different 
items, for instance, L for "laborer," T for "team," and so on;. 
the,n it goes on and describes how many cubic yards of gravel 
for instance, and where it is laid on; then each column is added 
up .. The same. thing is done all ovel_" the township. · There may· 
be some where it is a line between two divisions; he makes a 
return showing the expenditure, which we divide up. These 
returns come ·in to us the Moriday before the Council meets, 
and all those pay sheets are consolidated into one; these are· 
carried into the four Engit;ieers' pay sheets and, these are carried 
~)Ut, with a memo opposite each man's name, showing what wor1<: 
he has done, the hours he was employed, and they are totalled· 
up for the Treasurer· to draw a cheque. The re~mlt is, when 
these pay sheets come into the Council, the foremen's pay sheets· 
are · put before them;· and the councilmen look over the· pay 
sheets in the divisions nearest to each of them, and · then the 
Council passes the foremen's pay sheets; then the· Eng-ineer's 
pay sheet is taken up. and then they go on to the Treasurer 
~ind cheques are· issued: There is a· column o-iving the number·· 
of the cheque in the Engineer's · pay sheet,t, and the, auditors· 
afterwards refer to this for the whole business. Once in a while· 
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they p~ss accounts in the Council that do not go in the pay 
sheets. 

We ge;nera~ly get a gqod-natured, sensible fel1ow in each 
section who .uqderstands road work, and he runs it that way; 
we have got-_the useless men weeded out, and all are pleased with 
this commuted labor system; it is1 · quite satisfactory. 

Mr·.· pixon-~ The whole of your time must be employed in 
your town~hip? 

·Mr. Gibson-· Three of us. We get $700 a year as Engineers. 
Our foremen are paid about at the rate of $r.50, $r.75, or $2 
per day; 

Mr. Aylsworth-You· say there are three of you; $2,100? 
Mr. Gibson-No; $700 is paid to the three Engineers. The 

people· found .fault that they could not understand the report· 
· of the auditors, as to where the money was expended, so we 
keep a set of books showing the amount of money in each of 
the fourteen divisio~s. We report separately for. each one- of 
these -sections, showing fir.st, the amount of . commut~d labor 
to their· credit, - secondly, the amount .of expenditure, and 
then totalling them and showing whether they over-ran, or what 
sum remain·ed to their credit. Then we look through all our 
pay sheets a:nd· find out how much money was expended for 
material of different kinds, stone,· brick, lumber, gravel, machin
ery, and each foreman's pay, showing that in some cases prob
ably half the expenditure was in material and for buying 

·machinery. vVe have machinery of the latest kinds. This is to 
be. p·ublished in the Township Minutes. Besides that we make 
out each year a statement of the amo1:1,nt of plant, each of these 
foremen has .-in. his possession, and that is printe~I. 

-Mr. Aylsworth-I think we are indebted to ·Mr. Gibson for 
the information he has given. He having been to a certain 
extent brought up in the Township· of York with his sons there, 
hjs system. I suppose, works very well with those who know 
aH the ins and c.uts of it. It strikes me, however, it is tqo com
plicated for ordinary places. Now, in the County. of Hastings 
we have something. over 400 miles of county roads,. and on these 
roads we have 176 county bridges. These- roads and bridges are 
maintained by the county, and the county· appoints a superin7 
tendent of roads and bridges, and gives him a certain amount 
of money annually, to expend on each particular section of these 
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roads. He has gangs of m~n with foremen over them, an~ ever_Y 
month these foremen make a return to him, and he bnngs 1t 
in and I enter it up in the county books, showing what was 
t>aid for material and the number of days that each man worked. 
Then each man signs that book; he draws the money and pays. 
it out; it is somewhat on the same lines as they have here in 
the Township of York, but it strikes me that it is much more 
simple. It may not give · quite as much detailed information 
as Mr. Gibson's system does, but it is entirely satisfactory to 

· the people of the county. 

Mr. Gibson-How much do you spend each year? 
Mr. Aylsworth-About $20,000 in the whole county. We 

have twenty-three municipalities in the county, and a number of 
them have commut.ed statute labor. It has worked now three 
years; they have a 'road superintendent, and he has his men 
under him the same as you have. They only tax the assessed 
party fifty cents for a day's labor, and he finds he accomplishes
tnore work for fifty cents per day for labor than the men did 
when they did their statute labor. There were many objections. 
the first ,year by parties who were opposed to the superintendent 

. and to the Council that had abolished the statute labor. But 
he went into each beat and appointed the old pathmaster, if he 
w_as a competent man and willing, and instructed, him and they· 
are very•fond of the system now, and it is working admirably. 

Mr. Gibson-In reference to the county road system, the 
County of Hastings is not settled up like the Township of York. 
I don't say we have sewers and electric lights equal to the 
City of Toronto, but we have better roads than in the City 

·of Toronto. They tried to introduce this system of county, 
roa<ls, but it did not succeed. They couldn't settle on any 
scheme at all, and they quietly abandoned it. We told them 
we would rather keep up 

1
our own roads. We find nmv that 

we had not to pay on one-tenth of a mile, until t~is last yeat\ 
over and above what we had before the York roads were given 
up. Many men save from $25 up to $50 and $100 a Ye~r on 
tolls; and then each man contributes a certain portion eaual to 
his statute labor. A system was proposed, but they couldn't 
agree, and that is pr.obably why the old system was abandoned. 

Mr. Aylsworth-The· county road system was adopted in 
the County of Hastings before my time: the county then issued 
$200,000 debentures and bought out the county roads and re-
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moved the toll gates and paid for them, arid I am ·very glad 
·!O say we have no debenture indebtedness in the county. 'Dur
mg the last forty-one years, we have expended over a million 
dollars, and we have no county indebtedness. The City of 
Bell~v~lle is not connect~d w:ith the County of Hastings for 
mumc1pal purposes; but m the county we have both incorpor.
ated and unincorporated villages, with electric lights and all 
that sort of thing. 

:Mr. Dickson-How much :will you spend per annum on your 
roads altogether? · 

Mr. Gibson-$20,000 in one township. Sometimes more; 
we 1build steel bridges and everything like that. In the County 
of York we had quite a number of these toll roads. I was 
appointed Engine~r and I shut them all up. I served a notice 
on the man at the toll gate to stop taking toll, and if he didn't 
we would send him to jail. That is the way we closed them. 
up. 

Mi-. Aylsworth-Our County Treasurer in Hastings has· beern 
forty-rtine years in the service of the county, and a few years.· 
ago he asked the County Council to get me to make assessment 
plans of the municipalities, because there is no matter that he 
had to deal with as County Treasurer that gives him so much 
trouble as the returns of unpaid taxes in the various municipal
ities. He has to send out the returns time after time before he 
can get them correct. He must have such a description of the 
lcmds returned with taxes against them that a Land Surveyor 
can take that description and locate the land. Unless they have 
something to guide them there is not one assessor in I oo that 
will make such an assessment that you can sell the lands assesse,d 
on it. An endless difficulty arises. However it mq,y be n~me
<lied in the future when we get the new Assessment Act. The 
County Council thought the preparation of assessment plans 
would be too great an expense. I think they made a,.. mistake~ 
although I was not very desirous to have the work, because I 
-generally had about as much work as I wanted to do for the 
various counties. . But really these assessment plans ought to 
be made in each county; that is, each municipality should have 
an assesment plan to aid the assessors in properly describing 
the land. · 

Mr. Gibson-They paid us $1,500 for thirty-one sheets. 
Mr. Selby-Mr. President, I have very great pleasure in 
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'moving that the report of this address be printed,in the Annual 
Report of the Association. I have listened with a great deal 
oi pleasure to it. For nine years I was assessor for a municipal
ity, aild ,I· was instructed to prepare plans on the same lines as 
Mr. Gibson has described-· perhaps not so elaborately. Of 
course · it was not necessary in a• country district, but it was 
f~mnd as valuable- to the assessors who followed me as it was to 
.myself. 

Mr. Wilkie-I have pleasure in seconding the motion. 

The PresidenJt put the motion, which, on a vote having been 
t&ken, was declared carried. 

On motion of Mr.· Sew~ll·, duly seconded, a vote of thanks 
·was passed to Mr. Gibson for his very valuable· and interesting 
.address. · · · ' · · 

·. The President stated that - the next thing on . the program 
'\Vas a paper on "Irrigation Work," by Mr. B. J. Saunders, but 
:that as yet this paper had not come to hand. 

Mr. Van Nostrand_ moved,· seconded by Mr. Ross, that the 
1;aper by Mr. U nwin, entitled, " Reminiscences of the Board of 
Examiners," be taken as· read and printed· in the Proceedings . 
.Carried. 

Mr. Aylsworth-! think it might be in the· inte~ests of this 
Association if the Annual . Meetin,gs were. hereafter limited to 
two days'. It is _'quite a. tax on some of us_ to ··remain so long 
:away from home. I think all the_ work that ":e-'nciw do in, three 
,days might be" easily' 4011~ ii( two. I I don't kno\v just whaJ -the 
by-la"·s and r~gulation's are with rd~reti.ce to thi_s. · 

' -~'. Mr. Van N ostrand~Tl~e Statut~ ·:fixes, th~ Ann~al Meeting 
of the A.ssociaton as ,a corporate body.Jar the fourth ·Tuesday in 
February, and it has just .been .a matter-of convenience and nec
e8sity to make it. a three-days' meeting. , The. actual meeting is 
~upposed to have taken place on the fourth Tuesday in February. 
This year it was found necessary- to adjourn that meeting, so 
that· I suppose the Tuesday .. of this .. week takes the place of 
that formal Annual Meeting. It 1is- only a matter of deciding 

.whether the . program . that is . forthco1:ning at . the Annual. 
Meeti11g will warrant a three days' meeting-. On, other occasions 
when the program has been longer,. we have found there ,yas a 
:good deal of work ,for the third day, and it-t carried us on into the 
:afternoon. The date of the ~nnual dinner has been fixed for 
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\Vednesday because Wednesday afternoon 1s usually the best 
a!tended ses~ion we have, and we ~ike to have as many at the 
dmner as we can. If· the proceedmgs were wound up on the 
aft~rnoon of the second day, our dinners would not perhaps be 
qmte so successful. Many would feel the dinner was not a 
n~cessary thing: and would leave. I think perhaps the matter 
~ng-ht be. left with the Council. It is a pity to waste a third day 
1£ two days would , suffice. 1 

Mr. Gibson,. Sr.-. I would support. Mr. Aylsworth, on the 
u_nders~anding that it is a recommendation or suggestion to the 
Council. Of course they must know before-hand in preparing 
the program. 

Mr. Gibson, Jr.-W 6uld ·there not be an advantage in having 
a three days~ meeting, so that those not living near or in Toronto 
could attend at least one day? It is not necessary for them to 
stay for three days if they find it,,difficult to do so. 

Mr. Van Nostrand-The· disadvantage is, that the officers 
of the Association who come from a distance feel bound to 
stav. . .. 

Mr. Gibson, Jr.-That only occurs once in a while; the same 
officers are not ·.officers of the Association for many years. 

l\Ir. Ross-The annual dinner cot1ld be held on the first day 
if we had a two days' meeting; and we could meet in session at 
nine or a quarter to• nine o'clock, as well as ten o'clock. We 
could meet at nine promptly and get through a good deal .of 
work. Then, also, the afternoon· meetings are generally not 
opened -until three o'clock, or perhaps later. By meeting 
promptly at the hour named so much time need not be wasted. 

Mr. Van Nostrand-. One disadvantage would be that it would 
cut us out of our evenirng session, which is a very goc:>d one; 
some very interesting papers are set for the evenling session, 
and we have visitors who are interested in those who probably 
could not attend during the day. I think it would be unwise 
to make such an arrangement as would do away ,~ith at least 
one good evening session, in addition to the session at Mc-
Conkey's. 

The President-There is one thing I very much object to, 
and that is the warit of punctuality in the attendance of the_ mem
bers at the hour appointed. We have not had a session at 
which there was a quorum until half. an hour or an hour after 
the session was opened. The Comimttee who get up the pro-
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,gram next year,. acting on the suggestion thrown out in this 
meeting,. will no doubt try if they can vary the program so as 
to have a two- days' meeting. 

Mr. Gibson, Jr.-Arid have some of the best papers for the 
dinner! 

Mr. Ross-The last session should be closed promptly at say 
not later than about four o'clock in the afternoon. 

Mr. Van Nostrand-There is a matter which - I believe· is 
the business of the Association. We have no Standing Com-

-mittee on Legislation, and this,year it was found very important 
that we should have had one. Perhaps this afternoon would 
he the best time for us to take that matter up, under the head
ing of unfinished or .new business, at11d appoint a Special Com
mittee on Legislation, so that when matters affecting the Asso
riation of Land Surveyors~ at large come before -any legislative 
body, there ,will be a Committee empowered to act upon it in 
the name of the Association. 

This year it. was necessary to take certain steps to see that 
the interests of the Land Surveyors were protected, and there 
was no one to do it, except on his own responsibility. Those who 
did anything had to do it unofficially. If you have a Legis
lative Committee it would pave to be a special one, as we hav·e 
nothing in the by-laws providing for it, I believe. , .____ 

Mr. Ross-I move that Mr. Van Nostrand be Chairman of 
~ Special Committee on Legislation, together with Mr. Sankey. 

Mr. Van Nostrand-I beg to decline. There are other men 
much better qualified to take hold of these matters, and I think 
if we allow the matter to stand until this afternoon we will per
haps have a better attendance, arucl we can give the matter due 
consideration. 

On motion of Mr. Aylsworth, seconded by Mr. Ross, the 
meeting adjourned to meet at 2 o'clock p.m. sharp. 
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AFTERNOON SESSION. 

Thursday, 20th • March, 1902, at the Repository Parliament 
Buildings, Toronto. ' 

The meeting was called to order at two o'clock p.m., by the 
President. 

The President-The first thing• we have on the program this 
afternoon, gentlemen, is the Report of the Secretary-Treas
urer. 

~r. Villiers Sankey-Mr. President and Gentlemen, I have 
not been able to complete the report so as to have it audited in 
time to present it at this me·eting of the Association, but the 
report will be audited and presented to the Council at its meet
ing in the third week of April, after the elections. 

I may say that I regret exceedingly to find that I have not 
been able to attend to the duties of Secretary in the way that' 
the Association had a right to expect, for although in some ways, 
I am my own master, in other ways I am not, not to such an 
extent as a man in private practice would be. 

\ 

Although the work is not very difficult, it still requires a: 
certain amount of time; but the work and the time have to be 
done and given at the right time. 

With regard to the Annual Report, I was very late this year 
in getting it distributed. It was not the fault of the Publication 
Committee in any way. Their work was done promptly. The 
delay has been entirely my own. I have mailed nearly one half 
of the copies of the Report, and the other half is ready to mail. 

With regard to our Exchanges, I have only received two 
as yet, and they have come in within the last three weeks. The 
other Associations, for some reason which I cannot explain, are 
in the same condition as ourselves-their reports are about 
ready to be distr~buted. Although I have only received two 
of them, the other exchanges are coming along, and we are 
ready to exchange with them. The exchanges will be practically 
the same as they have been in the past. 

Another point upon which I would like to have some instruc
tions, is as to the steel tapes which it was decided to have as 

• a standard measure. I have not ordered a large number of 
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them, because I did not know how many Surveyors who already 
had the ordinary standard. were prepared to pay four dollars plus. 
the duty for the tape. 

After what Mr. Klotz said last. night I thought that Sur
veyors who hav~ the standard or use steel tapes that ~hey know 
to be correct, had. better wait until they see whether ·the metric 
system _is going to be adopted. 

There are a few Surveyors· who have ,·got their licenses re
cently who have not been given the standard. That would be 
easily remedied, :for the steel tape in feet and inc~es would be 
all right for years to come. I think· the -Surveyors who have 
got the regular standard had better wait. 

With regard to the Council of Management, I wjll read from 
the Minutes of the last meeting. There has been_ nothing very 
special before the Council this la:,t year .. There are no · new by
laws. The last meeting was in February, and there is a point 
,:vhich is of importance to the students of the School of Science. 
Possibly after the statem·ent is made which I have now to make, 
I will be authorized to send a printed notice to all concerned . 

. It ,vas about the examination of the students from the School of 
Science, from McGill and the Royal Military College. Their 
final examinations take place, as I understand, in April, May 
and June. A student files his articles, say, .in 'June or. July, and 
he has not the year through when our examination ,comes on in 
February. So th~y. may have to, wait for two years before 
they can pass our final examination. 

1he matter came up at the last meeting through a letter 
written by Mr. Baker, 0.L.S., of Ottawa; whose ·son ·hopes to 
graduate this month in McGill, and he asked what· the Board 
would do as to examining him or permitting him to sign articles 
before he graduated. · 

The result .of the discussion was that in the opinion of the 
Council, the Board of _Examiners of the Ontario Land Sur
veyors is justified in examining articled pupils prior to the expiry 
of their articles; such pupils, if successful in passing their exam
ination, to be sworn in at an adjourned meeting, after proving 
that the required service and discharge has been granted, and 
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that the length of such unexpired term be recommended to be 
limited to four months. 

'fhat appeared satisfactory to the Board. In other words, a 
man who signs his articles in May or June of a year can come 
up in Fe_bruary and be examined, and, if successful in passing 
the examination, after serving his unexpired time, if it is not 
over four- months, he may come back to Toronto and be .sworn 
in by the Chairman of the Board· on resolution of the Council. 

I am sure a good· many, of Mr. Stewart's students are inter
este<l in this. We are not really ·1breaking any very strict code 
of practice or Act of Parliament. They have to graduate first; 
they cannot sign articles -until they have graduated, and it is only 
a matter of completing a term of service of three or four months. 
That seemed to be far better than allowing a man to. be articled 
before he had graduated .. 

If he takes a week or so out of his service to pass his exam
ination, he still has his three or four months with his master, 
and ·it seemed as though that ·would satisfy everybody. 

The only othe,r point was, as to what positiori this Associa
tion would. take with regard to Man~toba. Two Ontario Land 
Surveyors wrote to ask whether the Manitoba Land Survey'ors 
wouid recognize the examination of the Ontario Association, and 
how far they wc,~1ld recognize it. Their desire was to become 
Manitoba Land Surveyors, and they were told by the Board 
there that if we would give them reciprocity, they would 
do 'the same with us. The Council replied that a full-:fledged 
Manitoba Land Surveyor would not be asked to serve any t'ime, 
but would be asked to pass all the subjects on the Ontario list 
that are not on the Manitoba list. 

(Mr. Sankey then read the ·letter referred ,to.) 

I think these are the only points that we have· to report. 
Mr. Butler· has again been appointed by the Lieutenant-Gov
ernor as one of the Board of Examiners. 

The President-There is a report here from Mr. Henry Smith, 
Superintendent of Colonization ·Roads, which while ~ot on th_e 
list of subjects on the program, is well worth read1_ng,. and 1t 
is for the meeting to say what had better be done with 1t. 
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Mr. Sankey then read the paper by Mr. Henry Smith, on 
" M~nicipal Roads." 

Mr. , George Ross-Mr. President, I consider that paper 
contains many items of information of value to the members of 
this association, and I move that the paper be received and 
adopted, and printed in the Annual Report. 

Mr. H. H. Gibson~! take very great 'pleasure in seconding 
that motion. I think the paper will be appreciated by us all 
a~ a good historical paper. It gives an outline of the different 
classes of surveys at111d roads which have been constructed-through
out our Province. Such a paper as this would be often very 
useful when looking up information relating to roads r1mning 
through the Province of Ontario, in our own indivadual work. 
\Ve often have to turn up· Field Notes for these roads, 1and, if 
,;ve know on what method they are run or laid out, it will help 
us to look for the information we want. 

Th~ President having put the motion, declared it carried. 

I have here a resolutioni of -regret at the loss of some of our 
members: Moved by Mr. Van Nostrand, seconded by Mr. H., H. 
Gibson: That the Association has heard with deep regret of the 
loss by death of the following members of the· profession since 
the last meeting of the Associaticm: Tom Kains, J. N. Bolton and 
Wagner Fitzgerald, and that a copy of this resolution · be for
·warcled to each of the respective families of the deceased mem
bers. 

, The resolution having been put, was declared carried unan
imously. 

The President-There is another matter I would like this 
Association to pronounce upon. A gentleman having retired 
from active life writes the Secretary that he is not going to prac
tise, anid he cl0es not pay his fees; but he goes on practising, 
doing work, going into court, etc., as an 0.L.S. \Ve feel an
noyed when.outsiders come in to do such· work: but we should 
feel worse when a one-time member of our Association acts 
in this way. This is not a personal matter with me, as I have 
never met the individual. I think we might instruct someone 
to attend to such cases. 

Mr. George Ross-The Association should take notice of this. 
It is very discreditable to anyone to do such a thing as we have 
just heard of. Perhaps the party may have intended to retire, and 
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may have been, asked and almost forced into doing some work 
as a favor. Of course, if he did it maliciously, with intent to 
defraud . the Association of his fees, or, to deal in bad faith with 
the Association, he ought to be proceeded against rigorously. 

Mr. Villiers Sankey-The, larger point is not whether or not 
he has done it maliciously against the Association, but ,that we 
have to protect the public. 

In the case in point, the man wrote more than one letter to 
the Secretary, and most distinctly stated that he wanted his 
name taken off the list on the first of April then next coming. 
His name was accordingly taken off the list, and has never 
been put on since. He has never since tendered his fees, and has 
never asked to be re-registered. 

This is not a case of a person practising illegally. There 
you take him before the court of competent jurisdiction, . the 
police magistrate or the county court. 

The Association in one or two cases has been represented 
by a specially appointed solicitor. There was an instance not 
long ago, near Ottawa, where we practically had five cases 
against a man·, and we took him into court on one, and he 
,vas fined $40 and costs, and on the absolut€ assurance that he 
would not practise illegally again, our solicitor wrote back, say
ing he thought it would not be wise to prosecute the man in 
the other cases, although we had good evidence against 
him. 

This is a case which may come under a different heading. I 
understand the Board of Examiners or the Council of Manage
ment have to take it up. I do not now recall which of the two 
bodies is the senior. On the statement being made as to the 
improper practising, he is summoned before the Board, and he 
has to attend. That is provided for in one of the recent amend
ments which we have obtained to the Act, that upon receiving 
a subpoenia and his conduct money and expenses from the Chair-
11:um of the Board, he is forced to attend, and witnesses attend. 
In other words the Board has in that regard about the same 
power's as an Assize Court. I do not know whether the man 
could be fined or whether his license could be taken away, but 
certainly from what the President has told me about this case 
it seems to me it is a proper case for. an investigation. 
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If the man has made plans and signed them as an Ontario 
Land Su.rveyor, and has put them in the Registry · Office, it 
would appear to me to be perfectly clear that the plans are 
improperly received there-the· Registrar probably did not know 
that the Surveyor was · unqualified. 

The Act distinctly says that anyone to ,practise surveying in 
Ontario must be .officially qualified to do so and must remain 
registered and corutinue to be registered. Then, when a man with
draws, he withdraws his name from the registry; if he wishes to 
resume practice he must request to be re-registered. 

Under those circumstances, I think it would be wise for the 
Association to have an investigation made in the locality, in the 
Registry Office and other places· where this ·work has b~en done;. 
and then if the Council of Management thinks right, let the case 
be handed over to a solicitor to deal with it. 

Mr H. H. Gibson-When I first heard o•f this case, I asked 
whether the man referred to had signed himself as an Ontario, 
Land Surveyor or as a Provincial Land Surveyor, and the infor
mation given me was that he had signed as an Ontario Land 
S1~rveyor. It might appear .that a Provincial Land Surveyor 
could act as such, but he could not act as an Ontario Land 
Surveyor under the Act. The Act includes Provincial Land 
Surveyors but does not do away with the Provincial Land Sur
:veyor. I would like to hear that point discussed.·. 
• Mr. Van N ostrand-1 may not be correct in my recollection 

of the statute, but my belief is that the statute is clear, inculpat
ing any man who exercises the duty of a Land Surveyor with
out having been duly authorized, even if he only makes a· sur
vey of a natural boundary. 

Mr H. H. Gibson-Of course the certificate he obtained as . 
. a Prqvincial Land Surveyor gives him the privilege of making
surveys. 

Mr, Van Nostrand-The new Act makes provision for that. 
Mr. Villiers Sankey-Section 3 of Chap. 18n of the Revised 

Statutes of Ontario, 1897, reads as follows: "No person shalt' 
act as a surveyor of lands within this Province unless he has 
been duly authorized to practise as a Land Surveyor, according· 
to the provisions of this Act, or had been so authorized before 
the passing thereof, according to the laws then in force, and 
shall have become registered and shall continue to be registered: 
under the provisions of this Act, under a penalty of $40." 
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That section shows who may practise and 111 the same way 
section 42 shows who may not practise. Sub-section 2 of sec
tion 42 says: " A registered Surveyor desiring to give up prac-
tice ,may have his name removed from the registered list of practi
tioners at any time,, upon giving written notice to the Secretary
Treasurer of such desire, and paying up all fees due from him: 
to the Association, and thereafter he shall not b~ liable to the:
Association for annual or other fees, and may, upon like notice. 
,')f his intention, resume practice, and by paying the annual fees· 
for the year in which such notice is given, have his· name re,... 
registered. 

Section 3 requires that he shall become registered; them 
under section 42, sub-section 2, when he withdraws he shall have, 
his name r~moved, and when he comes back again, he has to 
have his name re-registered. 

Section 3 says he shall do so under a penalty of $40; that 
may be taken to mean that you may take him into an ordinary 
court-counity court or a magistrate's court-as you woukl, an 
~utsider; but, on the other hand, it may be that he would have 
to be brought up before the Board and disciplined. 

The President-I think he•, places himself· in the same cate--
gory as a· man w:ho has never been registered. 

Mr. George Ross-I think this matter had better be referred 
to the solicitor, and that the Council of Management be guided 
by his advice. 

Mr. Villiers Sankey-The first thing to do is to make a 
proper investigation into the facts of the case, so as to get some 
sort of a history or. brief for the _solicitor to work on. We 
would have to submit a case to him. 

The President-He has gone into court and taken 1 his oath 
that he was a duly licensed ,Surveyor, and he has registered 
plans since he withdrew from the Associ~tion. I am credibly 
informed that he does all the ,work he can get to do, just as 
the rest of us do. 

Mr. Villiers Sankey-I suppose there would be no difficulty 
in getting someone in the neighborhood to speak as to that. 

The motion was then put, referring this matter to the Coun--
c:il of Management to be dealt with, and carried. 

Mr. H. W. Selby-With regard to the standards of measure
meirnt, the Dominion Land Surveyors are obliged, to have the 

4 
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standard furnished by the Dominion Land Surveyors." Associa
tion. •\Ve have those. Is it necessary for Ontario Land Sur
veyors to buy others? 

Mr. Sankey-Any Ontario Land Surveyor who has the 
original standard that he got when he passed his examination, 
is not bound to buy anythtng more if he does not waht to. But 
a great many members of. the Associatioru have expressed their 
desire to get a steel tape that would. be accurate. In the last· 
couple of years we have not given the· wooden stic·k to the new 
members who have passed. 

Mr. H. Selby-The Dominion Land Surveyors have to get 
the tape, which costs eight dollars. 

Mr. Sankey-If you have that steel tape and do ~ot feel like 
Luying another, I do not think we could compel you to buy 
one. The last , four or five men who have passed our ex
aminations have not received the standard which they are sup
posed to have; it was held off, as -there was anxiety to. get a 
proper steel tape of some kind, but I thought it wiser to hold 
back for a little, for if the metric SY.Stem comes · in, the tape 
divided as at present would be of no service. 

Mr. P. S. Gibson-I want one of those ta-pes. 

H Mr. Klotz gets the metric system adopted, for about' three 
or -four years they would be optional, and then after that they 
would be compulsory. Mr. Klotz said that the U rnited States 
,vould likely adopt the metric system. 

Mr. Gibson-Some of our members g-ot the wooden stand
ard, but do not now know where it is. If they have the Domin
jon standard, would it b~ accepted as a standard for Ontario? 
The Dominion will mot issue the standard issued by the Ontario 
Association. 

1Ir Sankey-I think every Ontario Land Surveyor should be 
in possession of a standard up to the official standard, and if a 
Surveyor in Ontario who was accused of not having a standard, 
were able to say, " I have the Domintion Land Surveyors' stand
ard,'' I do not think .any court of law would condemn him. 

Mr. George Ross-Many of those who have the Dominion 
standard no doubt ,also have the Ontario standard. 
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Mr. P.· S ..• Gibson----1 think there is a difference of something 
11ke three hundred-thousandths of an inch. 

Mr. Kirkpatrick-The differen,ce is .00057559 of an inch; as 
-Ehown at page 16 of the Annual Report for 1901. The present 
sta.ndard yard in the possession of the Secretary was compared 
with the Tabular Standard Scale of the Royal Astronomical So
-ciety, and ~he result of the comparison makes it .000008 of an inch 
longer than the middle three feet, or Standard Yard upon that 
Scale. 

).:r. H. T. Gibson-· I suppose if they had said it was abso
lutely correct, we would not have believed them. 

•Mr. P. S. Gibson-Under the instructions of the Crown 
Lands we have to verify our measurements. 

Mr. Sankey-If the metric system were adopted in the next 
five or six years there would be no use in Surveyors buying 
new tapes now, unless as a standard. 

I think we ought to order an ordinary tape with feet 
.and inches, etc., and give it to the new men, and then wait until 
we Jind out whether the new. standard is to be metric or to' 
remain in feet a-nd inches. 

\Ve have either to give the new mern tlte old sticks, or to 
-provide something else. 

Mr. A. J. Van Nostrand-Give them the old sticks. 
Mr. Gibson-How would it do to get a standard tape with 

the me"tric measurements on the one side and feet and inches on 
the other? 

Mr. Sankey-The tape that we adopted was thirty-three feet 
-on one side and fifty links on. the other side, and JOne foot 
was divided into fr1.ches. Of course we might get the meters 
put on where "·e were to have the links marked. The Lufkin 
Rule Company, ,Yho are the contractors for us, ,vill put on any 
rnb-division \Ye like, and I do not suppose it would make any 
·diff erenc~ in the cost, if instead of putting the links _on, they 
were to put the metric measurem"ent on. Perhaps they ,vould 
divide part of the back of the tape into centimeters. or vv·hatever 
-was necessary for us. 

Mr. L. B. Stewart-That ,vould · be all right, and then a 
portion of it might be divided into decimeters, etc. 

Mr. Villiers San-key-If there is nothing more before the 
-meeting, I "·i5h to tcnc1er my resignation as Secretary. I have 
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thought the matter over, and have come to the conclusio~ that 
. I ~~m not doing the Association the justice that it ought to 
receive, and I hope you will be willing to receive my resignation 
and to overlook my shortcomings in not getting out the Report, 
and things of that kind that have occurred during my tenure 
of the office. 

I have to thank the Association for· a great many honors and 
favors, and for the good fellowship experienced, and although 
I am t~ndering my resignation, I can assure the members that 
I will not lose the interest that I have had in_ the past, and I 
hope that our Association will go on and prosper as it has done, 
and that in the future it "·ill be just as successful and as useful 
to the 0ritario Land Surveyors and to the public as it has been 
in the years gone by. 

Mr. P. S. Gibson-You haven't got mad or, anything like 
that, have you? 

Mr. Sankey-1 Oh, no. 
Mr. H. H. Gibson-I am sorry that Ur. Sankey has come 

to this conclusion. I think I had the honor, of making his nom
ination for this office, a:nd I have not regretted it. Of course, 
·Mr. Sankey knows his own business, and he has a great many 
duties, as a professional man, and I. believe he is also interested 

· in a great maniy other matters, some of national interest, and 
they all take up a great deal of his time. I fear it will te nec
essary for the Association to accept his resignation, although, 
if he can alter his determination in this regard we would be 
very pleased to continue to avail ours.elves of his senrices. I 
will make a motion to that effect, if there is no more discus
sion apon it. 

The President-I should be very much pleased to see Mr. 
Sankey conitinue in his position. He is a very nice gentleman 
to do business with. he is so friendly and all that, but of course 
he knows his own business best. 

Mr. Van Nostrand-· It is with regret that I hear that Major 
Sankey is going to withdraw from .the office of Secretary of the 
Association. He says the report did not come out as promptly 
as he vvould have liked. While that is true, there are a great 
many other matters which· he has attended to in a mannier which 
far surpassed anything that could have been done by his prede
cessor. The Association is not aware of many of those things, 
but I happen to know a good deal of the work that he has done • 
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during the past two years, and the services he has rendered to 
the Association are more valuable than those which the Asso
ciation · has had prior to that time. 

I regret that he has decided that it is impossible for him 
to carry on the work of the office for another year, but since 
he has come to that decision, I beg leave. to second the motion 
that· his resignation be accepted. 

The President-Does any person else wish to make any re
marks before I put the motiorn to the meeting, or will Major 
Sankey withdraw his resignation? 

Mr. Sankey-No, sir; I cannot. I am not my own master 
as much as I would like to be, ,. in order to do justice to the 
Association. There is a 1\lf.u1ruicipal Council · of Aldermen, and 
there are other officials in the Hall, and while I may have a cer
tain amount of leisure, I do not intend to furnish room for any 
c,f them to found a complaint or a grievance. I· cannot go to 
them and tell them that I want to go to the Parliament Build
ings. If ii were- a private client, one could tell him, " I cannot 
attend to .your work until next week." 

I could go on for another year or two years, as I have done 
in the past, but the Associatio.n wants someone who can give 
its business a little prompter attention than I have been able to 
give it. I know that I am doing right by the Association and 
by myself. I thank you, sir, very much, for your kindly ·sug
gestion that I withdraw my resig,rnation, but at the same time 
I must · allow it to stand. 

The President-You have heard the motion, moved by Mr. 
H. H. Gibson, and seconded by Mr. Van Nostrand, that the 
resignation of the Secretary be accepted. All those in .fa'.vor of 
the motion, please signify it iru the usual manner. I declare it 
carried. 

Mr. Van Nostrand-The election of officers will be held 
almost immediately, an<l I think we mig-ht. allow the Secretary's 
office to remain open for the short time until that order of busi
ness is reached. 

· Mr. P. S. Gibson-A great deal depends upon our being 
exact. l\f r. Sankey has been a very exact manr. Mr. Van Nos
trand also received the same training. Captain Gamble, here, 
is also a military man, and a highly esteemed professional man, 
who has been well trained in every way, and I beg leave to 
nominate him as Secretary, to succeed my friend Mr. Sainkey. 
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Seconded by Mr. Kirkpatrick. 

The President-As President of the Assoc'iation, I have 
heard this motion with a great deal of pleasure, and i would 
have been only too happy to have made the motion if my official 
iJosition here did not plac~ it beyond my power. Does any 
person here wish to make am1y further remarks? 

It has been moved and seconded that Captain Gamble be 
elected Secretary-Treasurer of the Association for the coming 
year. All in favor, signify their approval. I declare it carried 
unanimously. 

Allow ine to congratulate Captain Gamble upon his unan
imous election to this office. I am sure, Captain; Gamble, you 
will 'make a first-class officer, as good as your predecessors, and 
that is saying a good deal. 

Captain Gamble-. Mr. President and Gentlemen, I feel very 
highly honored indeed by the confidence,you have reposed in me, 
in expressing your desire that I should take up the duties of 
Secretary-Treasurer of the Association, duties which I know my 
predecessors have performed with so much ability and courtesy 
that I feel much diffidence in. undertaking them, but I shall 
do all in my power to satisfy the members of the Association, 
and shall try to fulfil the duties of the office to the best of my 
ability. (Applause.) 

Mr. Van Nostrand-I would mbve that the Secretary Treas.-. 
urer be paid the sum of two hundred and twenty-five dollars 
for pis services during the past year. 

Mr. E. T. Wilkie-I have much pleasure in secornding that 
• I rnot10n. 

Mr. Van N ostrand-\Y e see certain figures before us, and 
we may think it represents a certain sum. In this case it does 
not. From my own· experience, I know that there are certain 
liabilities upon the part of the Secretary-Treasurer incurred in 
connection with the Association, that have to be defraved, and 
that there will be a very considerable reduction in that sum 
before his own net portion is realized. 

The President, having put the motion to the meeting, de~ 
clared ,it carried. 

Mr. Sairnkey-Mr. President and Gentlemen, allow me to 
thank you most cordially for the vote which has just been,passed. 
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J n undertaking the ,duties of Secretarv-Treasurer I did not con
sider what I might expect from the Association. I hoped_ to 
carry on the work successfully. Of course I have had a good 
deal to do with the organization of the Association,, and, to· a 
certain extent, I was familiar with the work; but it was not a 
case of how much there was in the way of salary or honiorarium 
for the work. Allow me to thank you, most sincerely for you!".' 
kindness, and· to assure you that in the future t hope to have 
an opportunity- in some way or other, of doing what I can to 
assist the Association. I do not want it ·to be thottrrht for o~e 
minute that in retiring I am going in any \\"ay to tu;n my back 
upon the Association . 

. The President-I suppose the next business is the election 
c,f a President. 

Mr. Van Nostrand-We have not· yet dealt with the Report 
of the Secretary-Treasurer, and I would move that the verbal 
report of the Secretary-Treasurer, as reported by the steno
grapher, be a~opted and. printed in the Proceedinigs. 

Seconded by Mr. E. T. Wilkie. 
The President having put the motion, declared it· carried. 

Mr. P. S. Gibson-I move, seconded by Mr: G. B. \ Kirk-
patrick, that the auditors .elected at this meeting be instructed 
to complete the work of auditing the accounts of the Associp.;.. 
tion, and report the same to the Council of Management at the 
next regular meeting of that body, such report to ·be printed in 
the Proceedings of this Association for the current year. 

The President, having called for the votes of the members, 
declared the motion carried. 

The President-The next business 1s the election of a 
President. 

Mr. Kirkpatrick-I would move · that Mr. W. R. Ayls
worth be elected President for the ensuing year. I believe it 
an established rule that the President· hold office for one year 
only.· 

The President-Yes, and a very proper. rule it is, too, I 
think. 

Mr. Kirkpatrick-I think you all know Mr. Aylsworth, who 
is an old member of the Associatiorn, with the interests of the 
surveying profession at heart, and I believe _ yon will all agree 
with me, that he ,vill make a very good President for our Assa-
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ciation, ,and I therefore beg leave to move his election to that 
office. 

Mr. H. H. Gibson-I take great pleasure in seconding this 
motion. I have always taken a deep interest in any remarks 
made .by Mr. Aylsworth. He seems to be a man! of deep 
thought, who looks at everything in a. very practical manner, and 
,ve want such a man at the head of our Association., 

The President-If there are no other nominations, I put the 
motion, and :declare it carried. 

I think I may congratulate the Associatiorn upon having a 
better President for the coming year than they have had for the 
past year. 

Mr.· Van Nostrand-I take great pleasure in nominating Mr. 
C. A. Jones, now of .Petrolia, for Vice-President. I know him 
to be, a very earnest member of the Association, and I am sure 
he will do credit to this office and to the office to which he will 
~ucce.ed in usual· course. 

Mr. Sankey-I take great pleasure in seconding that motion. 
The President having put the motion declared it carried. 
The President-There are three members of the Council 

wanted. Those now retirirng- are Messrs. Kirkpatrick and Niven, 
\\ hose term expires in April, 1902. . It is usual to nominate 
q_JJite a number for this office. The Council will nominate one 
·ir1 place of Mr. Jones, at the next meeting .. 

Mr. Gibson-, I beg to nomi,nate Mr. Kirkpatrick. 
Mr. Kirkpatrick-I beg to nominate Mr. Niven. 
Mr. Van Nostrand-I beg to nominate Major Sankey. I 

think we need his services now as much "as ever we did. 
Mr. Sankey-Mr. President and Genrt:lemen, I do not want 

my name to go before the Association unless it is really thought 
that I can be of some service. I have been. on at almost all the 
elections, and new blood .is wise. I would sooner be allowed to 
withdraw, and not have my name go to the ballot·. 

Mr. Van Nostra.nlcl-It is only .in self-defence that I nomin
ate l\fr. · Sankey, because it is only following the course that 
was pursued when I resigned the Secretary-Treasurership. I 
1rnow l\Tajor Sankey has been familiar with the workings of the 
Association, and is in a great measure responsible for the good 
standing in which \Ye firnd ourselves, and I think h~ should be 
elected. 
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Mr. Selby-I would nominate Mr. H. H. Gibson. 
Mr. Sankey-I nominate Mr. DeMorest, of Sudbury. 
Mr. Gibson-I beg to nominate Mr. Wilkie, who is a good 

man . 

. Mr. Van Nostrand-And I have much pleasure in nomin
atmg Mr . .Selby, a gentleman who represents the far west end 
of this Province. 

. !he Presi~ent-If you have no more names to put in nom
mat10n for this office, we will briin1g this order of business to, a 
close. 

Mr. Van Nostrand-For auditors, I beg to nominate Mr. J. 
F. Whitson and Mr. H. J. Brown. Carried. 

¥r. Kirkpatrick-The President appoints the scrutineers. 
The President-~hen I would name Mr. J. F. Whitson and 

Mr. \V. A. Maclean as the scrutineers. 
Now you want a Legislation Committee. 
Mr. Van N Qstrand-In our Standing Committees I think 

there has been no provision made for a Committee on Legisla
tion, but we have found that it was a very necessary thing, to 
11ave a Committee of that kind. It 1was dropped from the old 
Association because it was supposed that there w·as to be no 
further work for such a Committee; but I think it is high time 
that we appointed a Committee of good men to attend to any 
matters of legislation which may affect the. Ontario Land Sur
veyors collectively or iJndividually. ,I would suggest that this As
~ociation appoint a Committee to act during the ensuing year, 
and so move. 

Mr. Sankey-I think, Mr. President, that. Mr., Van Nostrand 
has made a very wise motion. The last session and the session 
before of the Legislature,. there ,was a question of who could 
_officially express the feeli:nJgs and thoughts of this Association. 
As a matter of fact, I suppose we had to do as individuals what
ever was done. With a Legislation Committee, the Committee 
would be able to voice the sentiments of the Association at 
large, and I think a good representative Committee is a step in 
the right direction. 

Mr. Van Nostrand-Then I would move that Messrs. 
Sankey, Kirkpatrick, P. S. Gibson, H. J. Browrn1f C. A. Jones, 
and W. R. Aylsworth, be a Special Committee on Legislation 
for the ensuing·year, and that the first named ·be Convener. 
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Seconded by Mr. Wilkie. Carried. 

l\I r. H. H. Gibson-I have a motion here which, I 'desire to 

make: That any omissions or clerical errors i111 the records of 
this meeting now in the hands, of the Secretary and stenographer 

be corrected by the Committee on Publication before being 

printed. 
Seconded by Mr. \V. S. Gibson. Carried. 

Mr. H. H. Gibson-I move that the Repqrt of the Com

mittee on Entertainment be .made to the Council, -and received 
by them and printed in the Minutes of Proceedings. 

Captain Gamble-I second that motion, that the report of 

the Enfertainh1ent Committee be· taken as read and printed m 
the Proceedings. Carried.. · 

Mr. G. B. Kirkpatrick-Mr. President, I move that you 
leave the chair, and that Mr. P. S. Gibson take it. 

Seconded by Mr. Van, Nostrand. Carried. 

Mr. Kirkpatrick-Mr. Chairman, I do not :want to, move a 

formal vote of thanks to our retiring President, but I do want 
to move a cordial vote ,of tha1t11ks, without any mere formality, 

as a real expression of our kindly feelings towards him. vVe 
have all known him for a very long time. ,He has worked in 
the interests of our profession and of our Association, and I think 
you will all agree ,vith me in according him~ our hearty thanks 
for his services as President during the year. I have much 
11leasure in moving this motion. 

Mr. Sankey-Mr. Chairman, I have very great pleasure in 
seconding the motion that has just been made. It is now a 
good man1y years since I had the pleasure of working for ~Ir. 

Dickson out in the bush. I think outside of the Toronto Sur
Yeyors he ,vas- the first Surveyor I knew. N othirng has. given 

me so much pleasure as seeing l\[r.- Dickson coming and taking 
an interest in our AssociatiO'm 

I do not wish to be personal, but I think when, members 
of the profession and others whose names I need not mention 

now, of Mr. Dickson's standing, are seen desiring to advance 

the interests of the Association, outsiders must have a hio-her . . ::, 

apprectatton of the Association. Such men takin()" an acth·e in1... 

terest in. the Association gave it a standing and p~stige, so. that 

the public could not- say, ', Oh, they are a lot of hot heads try., 

ing to push thenisekes to the froinrt:." I am sure we ouo-ht to 
::,. 
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be very proud indeed that we have such members, who have not 
only joined our Association, but have acted upon our Boards. 
I am sure that in the future we shall see Mr. Dickson as. regu
lar in his attendance at our meetings as he has been in the past. -

Mr. Gibso11l-You, have heard the remarks of the mover and 
seconder of the ·motion, that a cordial vote .of thanks be given 
to our retiring President, Mr. James Dickson, for the good will· 
shown and the masterly manner in· which . he has· conducted 
the business of the Associatiorn during his term of office as Presi
de·nt. All in favor manifest their approval. I declare it carried 
unanimously. (Applause.) 

Mr. President, allow me to convey to ·you the thanks of 
the Association for the manner in which you have conducted the 
business during the past year. 

Mr. Dickson-Mr .. Chairman, I am sure I thank you Nery 
t~mch ,for the kind manner in which ,you have spoken, and es~ 
pecially I thank my friends Mr. Kirkpatrick and Mr. Sankey for 
the very kind words which they have uttered in my behalf. I only 
feel that perhaps I did n.ot do all that I might, have done for the 
Association. As, I said last evening, when the first Association 
was talked of being formed, I went into that; but it broke.down, 
and then 1 felt a little doubtful about the new organization, until 
T received a letter from Mr. Kirkpatri'ck. Since that I have 
never reg-retted having joined the Associ_ation, or paying my fees 
from year to year or the outlay necessary for attending the An
nual Meeting. I think it r.dves us ,all more confidence in our.2" 
stlves and in each other than we had before we came together. 
There is no question- about who will do his work cheaper than 
another but who will do his work best. 

I want the whole public to feel that. every Ontario Land Sur
veyor is a good _Surveyor, ,and that as far as ability and integrity 
go, there is no choice in the matter. 

There is one thing I . have heard with regret, and that is, 
that so many of my predecessors in office, ,after they have been 
in office once or twice, have seemed to lose all interest in the 
Association,! and have left off attending. I do not know whether 
I shall do much hetter, hut if I am able to carry out my present 
intentions I shall be with vou in the future as much as I have , . 
in the past. If I can be of any assistance ~a any other· Surveyor, 
I shall ,be only too happy to do what I can. I have often had to 
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go to other members of the profession for advice and assist
ance, and have never had one refuse me. 

I thank the members of the Association very heartily for 
their kindly vote ,of thanks. 

Mr. Gibson-If there is no further business to come before 
the meeting, I suppose a motion to adjourn will-be in order. 

j\1 oved by Mr. H. H. Gibson, arid seconded by Mr. Wilkie,. 
that the meeting do now adjourn. Carried. 

PRESIDENT'S ADDRESS. 

GENTLEMEN ,-It affords me very great pleasure to greet you· 
once more at another of our an111ual gatherings, the tenth since 
incorporation. 

\ Ve can congratulate each other, and also the whole com
munity, on the prosperous condition of all branches of industry, 
a condition which has prevailed all over the Dominion during 
the past twelve months. A condition \~hich all indications tend 
to show is likely to continue. 

It is to be regretted that so few members of the profession 
take advantage of our annual meetings. Our exchange of experi- · 
ences, views, and the opinions of our professional brethren on 
the various knotty problems which \Ye are one and all frequently 
called upon to solve in our practice are alone worth vastly more 
than the outlay irncurred in attending. 

On the· first of July , last year there were r 96 active members 
of the profession in the Province who pay their annual dues of 
$4 each. There are also 19 members who, although still practis
ing, are exempt from the payment of dues, and, including asso
ciates, 69 who .purport to have withdrawn and ceased to practise 
in Ontario. Of the latter class, 23 are still residents of the Prov~ 
i11ce, making- a total of 238 active and retired surveyors alive 
in the Province on that date, an!d of those there were only 38 
at the last annual meeting. 

It is only at rare intervals that there are any from east of 
Belleville or north of Orillia present. And there are a ;number 
of surveyors within a few hours' run of the place of meeting who 
never put in an appearance. So that geographically speaking, 
only a small part of the Province is ever represented at all. 
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I would gladly draw the attention of our professional breth
ren who reside outside the city to the Engineers' Club of To
ronto, and would be pleased to see them become members. I 
think it is to our advantage to have, when in the city, some 
place, conveniently situated as the Club's rooms are, where we 
can go to meet. with and pass x a social hour with kindred 
spirits, and keep alive a fraternal feeling between our kindred 

-associations. 

One or· two cases of surveyors having ,signed plans for regis
tration without the field work having been performed under 
their personal supervision, have been brought to the attention 
of the Council during the year. Also a case of one surv,eyor employ
ing a man who understood how to use an instrument to do 
feld work for him, while he was en1gaged professionally else-
1,,vhere. ,Toe Secretary will be able to lay those cases more 
fully before you. 

There is one case of flagrant unprofessional and illegal con
duct t6 ·which I would invite your particular attention, and 
which should be both sharply and: promptly dealt with. It is 
a case of a surveyor who, five years ago, made application to 
our Secretary to have his name. plac~d on the r~tired list. He 
J1as never applied to be reinstated on the active list, or paid· 
an:y fees, but h.as been, and is still, in the active practice of his 
profession. -If such conduct cannot be, and is not put a stop to, our 
Association, its aims and objects, must soon become a com
plete failure. 

There is another matter which I think our Association should 
take up and enJdeavor if possible to have something like um
formity in throughout the Province, viz., the tariff for our pro
fessional services. 

Both the legal and medical ptiofession have _a regular scale 
of charges, while in different parts of the P_rovmce surveyors' 
charges vary all the way from $4 to $10 per chem. 

A surveyor has to go through as sev_ere_ a cour~e of stud~ 
and spend as many of the best years of his ltfe, as either a law
yer or a doctor before he can attain his degree, and after he 
commences to practise, his life is infinlitely. harder. Yet even 
if he has constant employment, his gross earmngs are a bagatelle 
to those of either of the other two professions. 
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I know of one case where an Ontario Land Surveyor re
cently accepted the position of engi.rueer for one of the richest 
townships in Central Ontario, his pay to be $4 per diem for 
each day he worked, but nothing for his time either going to 
or returning from the work. 

When surveyors are in the employ of the Ontario Govern
ment, they are paid $7 per diem, and fifty cents per diem for 
ration allowance. When employed by the Federal Government, 
the allowance is $6.50 per diem and $I per diem for rations. 
~n both cases they are allowed pay and rations, Sundays included, 
for every day they are absent from home, also all travelling 
expenses. 

I do not know whether our Association has the power to 
fix any legal tariff below which no onre could go, but I should 
like to hear the matter discussed, and an endeavor made to 
at least awaken such an esprit de corps as would prevent any
one from working below the figure charged by other surveyors 
in the same locality. 

I have to congratulate our Secretary-Treasurer for the good, 
and varied, program, he has presented for this meeting. If it is 
all · carried out the meeting wfll be both interesting and m
structive. 

DISCUSSION. 

JA.)IES DICKSON, 

President. 

President Dickson-The question -of unprofessional work 
I think is a thing we should deal with and deal with very 
promptly. I expect to ~eet the gentleman referred to in court 
next week-he has been there already and stated he was a duly 
licensed practising Land Surveyor. As I tmder~tand the law, 
l was under the impression that no man could practise who had 
not paid up his clues regularly and got his annual certificate. 
Perhaps some of you gentlemen may be able to give some light 
on this subject. 

Mr. Kirkpatrick-I never knew that there "·as any difference 
of opinion; I think the Act provides that no person can act as 
a surveyor in Ontario unless he is a registered member of the 
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Association. Another clause enables a marn to withdraw from 
active work, and then he is placed on the withdrawn list. Then 
another clause shows how he can again get on the active list. 
It seems to me perfectly clear that all the different subjects are 
provided for by the Act; and if this gentleman withdrew under 
the impression that he was not going to practise, he was per
fectly within his rights. Then, if he i!3 employed to make a 
survey he: h~s two doors open to him: one is to say, I am not 
practising, you must go to one who is practising; the other is 
to put himself in a position to accept the work. How a sur
veyor should undertake to say, I won't comp]y with the law, and 
I will practise, is one of those things that I don't understand. 
I, could understand. a few years ago, when we were first incor
porated, the old surveyors saying, \ Ve have been admitted as 
surveyors, we have never joined the A.ssociation, and we think 
we ought to go om and practise. · That was discussed fully at 
the time the Association was formed, and nearly all the survey
ors joined the Association; in fact, I think there was only one 

· who did not, and he was not in the active practice of his pro
fession; he never registered, and the consequence was he was 
not really an Ontario Land Surveyor. Some eight or nine years 
after the Association was formed he made a survey and sent in 
a plan of his survey to the Department: and the party for whom 
he made it brought the plarn to the Department and wished to 
get a patent through, as it was of.great importance to him that 
he sh_9ulcl. I pointed out to him that the g-<;ntl~man was not 
a registered Ontario Land Surveyor-he hadn t signed the plan 
as an O.L.S., but he had signed it as a D.L.S. We all know 
that D.L.S's. are not entitled, per se, to practice in Ontario, 
they are only entitled to practise in the ~ orthwest Territories: 
they cannot practise in Manitoba nor in Britis_h ~olumbi~. and 
there is only a portion of the Northwest Tern tones outside of 
these Provinces where the D.L.S's. ran, nractise. The effect of 
this was that the party who brought •the olan uo, rather than 
de]ay, paid this surveyor's fee for ree_-istration for that year. and 
then that surveyor l~ecame a registered Ontario Land Surveyor 
and his plan ·was accepted. I did not hear what the result was, 
or if this gentleman on his return got paid, but I natu~a,lly sup
posed that he got his refund of $5 that he had paid. The 
present instance is practically a more flagrant 0~1e that that, 
because in this instance the gent1eman cannot claim ignorance 
of the la"· which he clicl not comply with: he kno\\·s what 
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the law is, and he apparently, judging from the president's re
marks, laughs at the law and says, I ,am a l_aw to myself. 

President Dickson-That is just about what it is. 
Mr. Kirkpatrick-I understand when a man goes into court 

the first question asked is, '' Are you a registered Land Sur
-veyor, entitled to practise? " and if he says, " Yes," I suppose 
he would be asked, ·' HO\v? what ii the law?" and if the law 
is read it seems to me the judge would have to say, "The law 
has not been' complied with in this case, and I cannot receive 
vour evidence . ., 

President · Dickson-When this matter was referred to me 
I looked up the register in our council report, and I found he 
was on the retired list; I then got the particulars from our Sec
retary and I saw· our solicitor, and brought it to his attention; 
I wanted him to bring the matter before th~ judge and to chal
lenge this man's right to practise, or to ask the judge to 
refuse to receive his evidence as a land surveyor. Our solicitor 
seemed to be afraid to do so for fear the judg~ might not take 
that view. However, I propose to have him challenged when 
he is called. I never had any doubt myself that he was not a 
legal st1r,-eyor, but I thought there might possibly be a loop
hole through which he could escape. 

Mr. Van Nostrand-On '" hat ground had our solicitor 
doubts? vVas it on the ground that he was a Land Surveyor, 
or was it that it was not a qualified Land -Surveyor's work? 

President Dickson-He was afraid the judge might not 
hold that this man was not entitled to act. 

Mr. Wilkie-Down where I live, I have to work against a 
man like that; he registered when the Act was passed in 1892, 
and then he refused to pay any dues; after letting it nm some 
years a compromise was made in some way, and while he was 
endeavoring to get his compromise he was still practisirng, and 
he is still practising. I haYe come in contact with him fre
quently, and I have told hirn he is not a leg~l practitioner; but 
he laughs at me. I did not intend to say anything about the 
matter I am going to re_fer to now until I heard Mr. Kirkpat
rick speak of someone coming before the Department; in the 
last meeting of the Lanark County Council there· \Yas a request 
put in to have a survey made: I had been over part of it before, 
and Mr. Moore, of Smith's Falls, had been over it. The council 
did not wish either of us to do it; they wished this person I 
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speak of to do the work; and last Monday he told me that he 
had received . inistructio1:s from the council. As to going inio 
court and bemg _asked 1f you are a surveyor, the question usu
ally pu\ to n,:e is, " :\re you a Provincial 1:ancl Surveyor? " and 
I say, No.. Then I have got to explam. It seems to me 
the lawyers do not know the law, that they do not know that 
there is no such -thing as a Provincial Land Surveyor for the 
Province of Onrtario. In reference to this man,, who is an un
licensed practitioner, I had intended if a case came into court 
to object and say he \Yas not qualified, hut I have never got a 
chance yet; I may some clay. 

Mr; Kirkpatrick-The gentlemai:i to whom Mr. vVilkie 
.alludes has paid his fees and is fully entitled to practise. 

Mr. \i\/ilkie-He has done it yery recently. 
l\fr. Kirkpatrick-It \-vas done last year; I know this, be

ca1.1se I looked into it. 
lVf r. Wilkie-He denied it to me. 
Pre~dent 'Dickson-I would suggest that the Secretary on 

or about the 30th May of each year furnish every Registrar of 
the Province with a list of the duly qualified men. .--\ man may 
go to a county where he is not known and make a survey, and 
if the Registrar does not knO\V he is not licensed he may take 
the plans and register them; of course he cannot receive a plan 
from a man who is not a registered practitioner. It is bad 
enough for a man v,rho is not in the profession to take the work 
from us, but it is infinitely worse when one of our own men is 
guilty of such unprofessional conduct as has been spoken of 
here now. 

lVIr. Henry Smith-\Vas this man -of \\·horn :.\fr. \Vilkie has 
~po ken originally a Provincial Land Surveyor? Had he passed 
an examination? 

Mr. Wilkie-Yes, .he passed. He was a man of over sixty 
years of age. He was registered, and then withdrew. 

Mr. Aylesworth-I . generally ansvver the q~1e~tion that Mr. 
vVilkie says is put to. qi~11, "Are ~ou a Provmctal Land" Sur
veyor?" by saying, " I am." I th~!1k ou_r ~~ct says tha~ On,: 
tario Surveyor " includes or covers Provm~ial Land Sur vey?r, . 
and I do not think it is necessary to go mto an expla_nation, 
hut, however, that is a matter for individual opinion, I suppose. 

5 
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A difficulty strikes me in connection with sending a list at 
:a certain time of the year, because it seems the practi€e is, i,f a 
:man has not paid his fees when he ought to pay them,. that he 
may pay them any time aft~rwards when he wants to practise-, so 
that the list if issued in 1viay or Jmne might not be complete, 
.and it would he a good deal of work to the Secretary to have 
to send' additional noti~es to all the Registrars· of the Pi:-ovinte 
conveying the information . that · since the last list such a man 
·has paid his dues and was now entitled to practise as afll On
tario Land Surveyor. 

It strikes me there would be. a little technicality about the 
case l\1r. Kirkpatdck refer;; to. where the man had done the 
work and paid up his <lues afterwards. 

?\1 r. Kirkpatrick-He has 1~ot done the work yet. 

Nlr . .-\yleswoi-th-I understood Mr.· Kirkpatrick to say that 
the man had done the work, then he was put orr the list aftenvatrds:. 

Mr. Kirkpatrick-He paid up for the full year. 

President Dickson-I think the fees should. be paid before 
he does the work. 

Mr. Aylesworth-I think it should be paid before a' stated 
'time or he should be barred for the r.emainder of the year. 

Mr. Sewell-It is a question v.rhether the fee is necessary, to 
fully qualify. 

Mr. H. H. Gibson-Then if any of us ·did work before we 
paid the' fee for the year it would be illegal work? 

Mr. Ayles,vorth-If there was a time fixed before which fees 
should be paid it would he ·convenient to have a list published 
in the Canadian Almanac, which almost everybody gets, and then 
the public would know what now they do not know: there is no 
official record. unless they apply to the Secretary. and a great 
many do not know where or how to apply to him. 

Mr. H. H. Gibson-If you had the ,names published in July 
it would he a very good time: they ought to know then whether 
they were going- to ha \"C a summer's work or not. 

Mr. Van Nostrand-I think the Statute provides for the publi
cation of a list. 

Mi-. Aylesworth-But the general public does not get that 
Jist. We were talking of some scheme by which the general 
mmhlic wmtl<l have access to that list and would know it. 
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President Dickson-There was a case last spring brought 
-to our notice of a surveyor so peculiarly situated and in such 
poor health that he could not do any work, and he asked to be 
relieved, and we relieved him. 

Mr. Aylesworth-That w~s an old man; he was an old sur
veyor and was doing but little-he has clone some work since_ 
1 think that I made the motion that he should be relieved. 

I agree with some of the statements the President has made,. 
and would back him up in sorne of his suggestions; some other
~uggestions contained in his address I do not think practicable .. 
On the whole I atn very well pl'eased with the President'$ 
address. 

President Dickson-The House never agrees wholly with the
Speech from the Throne. 

Mr. Aylesworth--There may · be opposition to it. 

NOMINATION AND ELECTION OF OFFICERS. 

Pl{ESIDENT. 

Mr. Kirkpatrick moved, seconded by Mr. H. H. Gibson, that 
Mr. W. R. Aylsworth be President for the ensuing year. 
Carried. 

VICE-l'RESIDEXT. 

Moved by Mr. A. J. Van~ostran~l. seconded by Mr: Sankey, 
that Mr. C. A. Jones be V1ce-Pres1dent for the ensmng year. 
Carried. 

SECRETARY-TRE.\~l· l<ER. 

Moved by Mr. P. S. Gibson, seconded by Mr. G. B. Kirk
patrick. that Captain Killaly Gamble be Secretary-Treasurer. 
Carried. 
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AUDITORS. 

Moved by Mr. A. J. VanNostrand, seconded by Captain 
Killaly Gamble, that Mr. H. J. Browne and Mr. J. F. \Vhitson 
be Auditors. Carried. 

l\lEl\iBERS OF COCXCIL. 

The following were nominated for Members of Council: 
l\!Jessrs. G. B. Kirkpatrick and .. -\. Niven, :Major Sankey. Messrs. 
H: H. Gibson, R. W. DeMorest, E. T. \iVilkie, H. W. Selby. 

SCRCTIXEERS. 

Messrs. H. J. Browne and J. F. Whitson were appointed· 
Scrutineers for the ballots. 

Moved by Mr. VanNostrand, seconded by Mr. Wilkie, that 
the Secretary-Treasurer be paid the sum of two hundred and 
twenty-five dollars as a slight mark or appreciation on the part 
of the Association for his s~rvices as Secretary-Treasurer during 
the past year. Carried. 

Moved by Captain Gamble. seconded by 1Ir. YanNostrand, 
that the sum of $5 be paid to each of the Auditors on complet
ing their work of auditing the accounts for the past year. 
Carried. 

:;.\;loYecl hy l\[r. Kirkpatrick, seconded by :\fr. P. S. Gibson, 
that the Ass~ciation has heard with deep ;egret of the loss by 
death of the following members of the profession since the la-,t 
Annual Meeting of the_ Association : \iVilliam vVagner. Jesse 
N mm Bolton1 Tom Kains. 
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REPORT OF PUBLICATION COMl\UTTEE. 

Mn. PRESIDENT,-As far as the matter for publication was 
within the conitrol of your Committee, we had attended to the 
.proof-reading and returned the proof-sheets to the printers be
fr,re the 1st July, 1901. There were a few pages of copy which 
we were then unable to procure, and these were not available 
until long afterwards, hence the unusual delay in the issue of 
our Report. Messrs. Henderson & Co., our printers, were very 
obliging, although our tardiness caused them considerable in
convenience. 

Thirteen hundred and fifty copies .of the Report, and also 
200 copies of list of members and 200 copies of extracts from 
by-laws and statutes, were printed, at a cost of $342,88. 

Provision was made for sending in exchange to the follow
ing societies the subjoined numbers of copies of the Report. 

School of Practical Science, Engineering- Society ..... . 
Michigan Engineering Society ................. '. .. : • 
Ohio Society of Surveyors and Civil Engineers ....... . 
Illinois Society of Engineers and Sunreyors ........ . 
Indiana Engineering Society ............. • • • • • • • • • • 
Iowa Civil Eno-ineers' and Surveyors' Society ....... . 

t-, 

\Visconsin Engineering Society .............. • • ... • • 

Respectfully submitted, 

200 

130 

100 

130 

75 
79 
20 

KrLLALY GA1IBLE, 

Chairman. 
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REPORT OF COMMITTEE ON REPOSITORY 
AND BIOGRAPHY.. 

Mu.. PRESIDENT,-Y our Committee on Repository and Bio
graphy beg leave to report as follows: 

Since the Annual Meeting of the Association in 1901 several 
additions to the furniture and equipment of the rooms set apart 
for the use of the Associatioru have been made, and the library 
has received its annual contribution of reports and periodicals. 

The rooms have been found to be all that can be desired· 
for the various uses to which they have been put, namely, the 
meeting of the Board of Examiners,the meetings of the Coun
cil of Management and Standing Committees, and as drafting 
rooms for those members who have occasion to do work of 
that nature in connection vvith the records in the Department of 
Crown Lands. 

Your Committee would invite the attention of all interested 
members to the fact that the library shelves possess sufficient 
capacity to accommodate the generosity of those who may feel 
disposed to contribute works of interest to the profession. 

Some years ago one of our most active members expressed 
his intention of making the Association, through its repository, 
the sole b~n:eficiary in his will, so far as the technical part of 
his library is. concerned. 

What better disposition could be made than that? We all 
know that books of great value are scattered and wasted in the 
majority of instances where the natural heirs of a specialist have 
chosen a different walk of life, when, if disposed of in the man
ner suggested, they would not only continue to serve a useful 
purpose, but in addition, would become a monument· to the 
memory of the testator. 

The usual remit}der that the collection of autobiographies 
and photographs is far from complete is again tendered, and 
those who have hitherto neglected this matter are requested to 
give it their early consideration. 

All of which is respectfully submitted, 

A, J. VAN NosT11AND, 

Chairman. 
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DISCUSSION. 

Mr. Kirkpatrick-I thit1Jk the chairman is entitled to a vote 
of thanks for that neatly worded sentence in which he draws 
attention to the fact that' the shelves have room for· additions; 
it couldn't be improved on. I hope it will appear in full. I will 
second the motion. · 

Mr. H. H. Gibson-Have we any means provided to record 
the number of visits made by members of the Association to 
those rooms. to show how they are used? 

Mr. Van Nostrand-No, ther.e is nothing of that kind now, 
but it could be yery easily arranged. 

Mr .. H. H. Gibson-It w9uld be very interesting to know 
how the rooms are used. 

Mr. Van Nostrand-We could keep a visitor's book. 

Mr. Kirkpatrick-· I do not think a week has passed without 
~ome member of the profession using the rooms. 

I would like to ask through the Chairman what Mr. Van 
Nostrand does with these biographies when he gets them. He 
.does not publish them. 

Mr. Van Nostrand-They are preserved. and t11ev will he 
.published when the subject is moved. to a higher sphere and 
canonized. 

Mr. H. H. Gibson-Is it intended that all the surve,·ors 
should send in their photographs? 

1\fr. Van Nostrand-Yes; we have quite .a latge co11ection 
alreaclv. 

,I 
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REPORT OF COMMITTEE ON POLAR RESEARCH. 

IVIu. PRESIDENT,-Early in Janua1~y, the Chairman of the 
Committee wrote to Capt. J. E. Bernier at Ottawa, with the object 
of enigaging him to deliver a public lecture upon Polar Explora
tions at the time of the Annual Meeting of the Association. We 
were not aware that he was then in England on busi-
11ess connected with his proposed expedition, until we received 
his reply regretting he could not be with us. 

Next year ,Ye hope to be more successful. 

Lieutenant Peary returned to Greenland in the summer of 
r 898, to make his final struggle for the Pole. He took with 
him but two., companions, Dr. Dedrick and Matthew Henson, 
his colored body-servant. The explorer established his head
quarters at " Etah, '.' the most northern· point that can be 
conveniently re~ched by ships. 

From " Etah '' Peary laid a line of supplies to Fort Congec 
of Greely fame. 

He has. practically completed the survey of north-east 
Greenland, and succeeded in reaching latitude 83°· 50' north. 

~ ~· 

Early in September, 1901, the relief steamer "Eric" re-
turned -from " Etah,'' bringing, Mrs. Peary and daughter, but 
Lieutenant Pearv remained in Greenland to make another 
attempt for tli,e Pole. 

Minerals of great value may be discovered in these northern 
regions any clay. \Vithin the memory of many of us, our ,vhole 
N orth-vVest Territories, including Manitoba, were looked upon 
as worthless for agricultural purposes, a desert wilderness: and 
ten years ago the Yukon District was considered as valueless. 

· These are lessons from which we should profit. 

\V ILLT~ CHTP:\L\..N, 

Clioi,·1111111. 
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REPORT OF ENTERTAINl\lENT CO:.\E\IITTEE. 
1901-02. 

~IR. P1u:~1DE::\T,-Y our Entertainment Committee for 1901-02 

beg to report as follows: The duties of this Committee consisted 
in arranging for the seventeenth ~-\nnual Dinner of rhe .-\ssocia
tion, which was held at McConkey's Restaurant, Toronto, 011 

ti1e evening of the 19th of :.\'larch, 1902. Although the actual 
number of members in attendance at this function was not qu: te 
so large as on some previous occasions, owing doubtless to the 
number absent on account of professional engagements in other 
parts of the Province, yet the occasion was one vvell to be remem
bered and was enjoyed __ by_ all. 

The chair \Yas as usual taken by the President, .1.nd the vice
chair was occupied by the Vice-President, and, after dinner, the 
following programme was carried out: Toast, "The King," God 

Save the King; " Canada and Ontario, "proposed t y the Presi
c!ent. responded to hy Messrs. Otto Klotz. for ·• Canada,'' and 
Dr: Ke~me ly and ).fr. Soutlnvcnh, fer "Ontario:" toast. ·· Sis
ter- Societies," responded to by Mr. :.\lac\_,__ urchy .. fer l he Law 
Society, Mr. Hertzberg, for the Canadian Society of Civil ~ngi11-
eers, and Maj or Gray, for the Engineers' Club of Toronto; toast, 

"Municipal Institutions," responded to by Mr. John Jones. A.fter
wards, volunteer toasts were in order, interspersed with musical 
selections. The evening passed quickly, and when the company 
dispersed with "Auld Lang Syne ., and "God Save the King," all 

present seemed to think that the anl'mal gathering of 1902 had 
been, as usual, a grand success, and had brought the n:embers 

of the Association into more intimate i:~ersonal relation with 

each other than ever before. 

The following were in attendance: President James Dickson, 
Vice-President \\'. R .. --\ylsworth. Dr. Kennedy. :.\fajcr Gray, 

Angus MacMurchy, ~--\. L. Hertzberg. Geo. Ross, G. B. Kirk
patrick. F. T. \\'ilkie. J. G. Sing, H. L. Esten. C. :.\I. Canniff, 

Thos Souihworth .. \. J. YanXostrancl, G. L. Brown, H. S. Hol-
6 
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cro!t, H. W. Selby,R. A. Gledhill, Jno. Jones, Otto J. Klotz, 
.A. P. Walker. 

A statement of receipts and disbursements has been filed with 
the Secretary-Treasurer. 

A. p. w ALKER, 

Chafrman. 

NOTE. - On account of copy being received too late for insertion with other Re
ports, the Engineering CommitteE:'s Report \\ ill be found on Page 140. 



Discussions. 

ENGINEERS'. BILL. 

Mr. Sankey-I think perhaps the best way to bring this 
!natter up would be to give a short history of it from the time: 
1t was first brought to our notice. In 1899, a Bill, number 136,. 
was pres.ented by Mr. Russell to the Ontario Legislature, en
titled '' An Act respecting Civil Engineers." The Act 
or Bill recited that they were an incorporated society by virtue 
of an Act of the Parliament of Canada; then it went on to define 
certain interpretations of the Act. It defined the society, and 
the council, and what a corporate member was, and what the 
expression Civil Engineer meant. Perhaps I had better read 
that clause, as I understand it is taken out of their Dominion 
Bill: "The expression Civil Engineer means any one who acts 
or practises as an engineer in advising on, in making measure
ments for, or in laying out, designing or supervising the con
struction of canals, aqueducts,, drains, harbors, docks, light
houses, river improvements, dykes, dams, railways, bridge's,. 
power plants, waterworks, sewerage works, and all hydraulicy 
municipal, sanitary, electrical, mechanical or other engineering 
works, when the estimated cost of such works exceeds one thou
sand dollars." 

Then clause 2 said, "On and after the first day of July next, 
no person shall be entitled, within the Province of Ontario, to 
use the title of " civil engineer," or any abbreviation thereof, 
or any name, title or description implying that he is a c01;porate 
member of the said society, nor to act nor practise as a civil 
engineer within the meaning of the first section of this Act. " 

Sub-section (c) of that clause is the- one that referred to On
tario Land Surveyors: " Unless he has been practising as a 
civil eno-ineer for at least one year. or is a member of the Asso
ciation ~f Ontario Land Surveyors at the time of the passing 
of this Act anid shall have within one year afterwards applied 
for and rec,eived from the Board of Examiners, as constituted 

7 
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in this Act, a certificate to the eff ec;t that he is qualified to 
Lecome ~ corporate member of the society. The applicant must 
send· with his application a fee of .ten dollars to the secretary 
of the society. 

· Section 3 provides that " Any person, not being a corporate 
n1ember of the society, who qualifies to· become such under the 
fast precedin1g sub-section, may at any time hereafter become 
.:a corporate member of the society upon application to the sec
retary, which application shall be accompanied with the pre
:Scribed dues for the year in which such application is made, 
:and until he becomes a corporate member he shall not be sub
ject to dues." 

Following that was Section 4, as follows: "A Board of Ex
aminers, consisting of five persons, who shall be appoiQted by 
the council, shall be constituted to examine candidates for 
a<linission to the st~dy and for admission to practise as civil 
engineers." The board was to meet in Toronto; and special 
meetings of the board might be called by the chairman. The 
council could call in competent persons to assist the board of 
examiners in any of the subjects of examination, and could fix 
their fees, etc. 

The next section went on to point out, how a candidate· for 
admission to study should proceed! the examinations he had to 
pass, and the fees he had to pay. For the privilege of going up 
for his preliminary examination, he had to pay the secretary a 
fee of twenty dollars. 

" If the candidate holds a certificate of having been admitted 
to study as an Ontario Land Surveyor, at the time of the com
ing into force of this Act, then such certificate shall be accepted 
in place of the foregoing examination. 

"If the candidate holds a degree of Bachelor of Applied Sci
ence, Bachelor of Arts, Bachelor of Sciences, conferred upon him 
by any Canadian or British university, or is a graduate from 
the Royal Military College of Canada, Kingston, or hold. a 
certificate as Ontario Land Surveyor in this Province, he shall, 
bn making satisfactory proof that he is the person named_ in 
such degree or certificate, be enrt:itled, 'on payment of the above 
mentioned fee, to -receive a certificate permitting him to study." 

Further on, in section 6, it shows how a person was to be
come a corporate member after the passim~· of the Act: "Es
tal:)lish that, since his aclmissiorn to study, he has been engaged 
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111 the practice of -engineering in the office, or in the service iOf 
a corporate meniber of the society for a period of at least fiv~ 
years, or for a period of two years if he holds a certificate as 
an Ontario_ La~d S~rveyor, or if he_ has,a degree from any col
lege or umvers1ty m Canada grantmg degrees or diplomas in 
.applied science, where the course of study has not been1 less 
than three years, or from the Royal Military College of Can
ada, .1:(ing~ton, ~r from any similar British or foreign collegf 
or umvers1ty satisfactory to the board of examiners. The time 
-occupied during such college vacation in actual engineering 
work, under the direction of a corporate member of the Society, 
shall count in 'the computation· of the term of two years above 
mentioned." 

The other sections refer to the duties of their several officers 
arid things of that kind, wtth which I need not take up your 
time, until we reach section 13, which provides that: "No per
son practising the profession of civil engineer, and not entitled 
to do so under this Act, shall recover before any court of justice 
any sum of money for the professional· service rendered in such 
practice." · Then section 14: "Any person who takes or makes 
use of any name, title or designation as mentioned, -or assumes 
the title of civil engineer or practises as a civil . engineer without 
being entitled thereto by this Act, shall be liable upon summary 
conviction, to a fine not exceeding $25 for the first offence, and 
$100 for every subsequel1lt offence." 

The last clause, which affects the members of our Associa
tion, is section 15: " Nothing in · this Act shall be deeme4 to 
-encroach upon the rights and privileg~s conferred _upon (?nta?,o 
Land Surveyors by ·any Act of- the Legislature of this Provmce. 

That, gentlemen, was the Bill as brought up in the House 
in 1899. That Bill, as some ,of you _will remember, was. re
ferred by our· Associatiorn to · a Committee c?mpos~d, I thmk, 
if I remember aright, of Mr. Niven, Mr. Ktrk~atnc~, myself, 
and Mr. Wilkie, or Mr. Morris, I am not certam. which. We 
met a Committee of the Engineers, the result bemg that the 
Bill number 136, as amended, was agreed to by us. 

The first change we made was in sub-section (~) of section 
2 which read when we agreed to it, "Unless he is _a member 
of the Ontario Land Surveyors' Associatiorn at the tune of the 

. . t f e of this Act who at any date thereafter, apply ;(Ommg m o ore , 
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for admission to I and pay the subscription fees required under 
the by-laws of the society." 

You will notice that in the present Bill the words " At any 
time thereafter" have been omitted, although possibly they may 
be implied. If the Bill had gone on, I think we should have 
, asked to have those words put in. They might as well be in to 
make it sure and plain. 

A matter that we did have something to say about was that 
the board of examiners, consisting of five persons resident in 
this Province, should be appointed by, the council. Then, with 
regard to the pupils, if a candidate holds a certificate of having 
been admitted to study by the Board of Examiners of the As
sociation of Ontario Land Suryeyors, and gives satisfactory proof 
that he is the person named in such certificate, such certificate 
shall be accepted instead of the foregoing examination, and 
instead of the, above fee-th,e twenty dollars which I spoke of
he shall be entitled, on payment of a fee of $2, to receive a 
certificate permitting him to study. 

Then, with regard to those who became Ontario Land Sur-
. veyors after the passing of the Act, the clause read thus. as we 
?greed to it: " Establish that since his admission to study he 
has been engaged in the -pra.ctice of engineering in the office, 
or in the service, of a corporate member of the Society for a 
period of at least five years, or for a period of two years if he 
holds a certificate as an Ontario Land Surveyor," etc. In other 
words, he would only have to serve his two years, and then pass 
one· of the final branches in engineering at his option. 

Then, in the revised Bill, clause 9, with re_gard to withdraw
ing and enrolling again, was inserted at our request. 

These, gentlemen, were the additions and· revisions that our 
Committee agreed upon in 1899, and that having been settled, 
the Committee and a great many of the members of the Ontario 
Land Surveyors' Association-probably a dozen or more-at
tended at the Private Bills Committee Room and signified their 
consent or their desire that that Bill should be passed. 

. If there was any ?bj_ection on the part of any individual 
members of our Assoc1atton, I never heard of it. As an Asso
ciation, under those circumstances, we agreed that it would be· 
wise for the Engineers to get inicorporation in Ontario. 

The Bill that was brought before :the House at its last ses-
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sion left out three of the five clauses that I ·have referred 1to: 
one _clause, about ?ntario Land Surveyors being eligible at 
the time of the_ passmg of the Act; there is no provision for a 
board of examiners or an examination· fixed for the Province 
of Ontario, at all; there is no clause fon withdrawals and for . . ' resummg practice again; and future surveying pupils or future 
surveyots get no privileges at all. 

~fter consulting with some of the surveyors in Toronto, and 
havmg had some correspondence with others, I spoke to some 
of the engineers who were promoting the · last bill, and toJd 
them that we expected thrn,e additions and revisions to be made. 
They said to me that personally they had no objection to them, 
·but that if we wanted them inserted we had better see to it our
selves. We did not have tcr do that, for the Bill was withdrawn, not 
owing to any opposition that the Ontario Land Surveyors gave 

· to it. I think that at this meeting we should come to some 
final conclusion. 

Of course what I read as to the Bill of 1899, number 136, is 
not binding upon us now: 

In a letter published in the press, signed by Mr. Keating, 
referring to the Bill of 1899; he said that owin1g to the great 
opposition of the Ontario Land Surveyors and Mining Engin
eers, the Bill was killed. I ·have not answered that statement 
in the public press, but I intend, the first time I see Mr. Keat
ing,· to explain to him that he has ·made a great error. He was 
not present at the meeting-. and he may not know personally 
what did takeiplace in 1899. It is quite clear that in 1899 we did nJt 
· offer the oposition to the Bill that Mr. Keating has stated 
we. did. 

I think these are all the facts of the case, and I would 
like to hear what gentlemen who are practising as Engineers 
more than I am, have to say. 

· Mr. Sewell-I think the members practising as Land Sur
veyors would be satisfied to go on just as they ~re. 

Mr. W. R. Aylesworth-I beg ~o 1:1o_ve that this _As~ocia
tion express its willingness that a Bill s1m1lar to the Bill mtro
duced into the House in 1890 and as amen,led by the Com
mittee of the Assodation of ·Ontario Land Surveyors, be ap
iproved for the Association of Civil Engineers of Ontario. 

I got a copy of the Bill that was introduced at this last ses-
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sion of the Legislature, and I looked it over,, and I think I wrote 
a letter to our Secretary. I could not altogether take in what 
was meant by the Bill.. It was much shorter than the former 
Bill, and covered a great many points that the Bill itself does 
nut disclose the meaning of. I think it would have been an 
unfortunate thing had it passed the 'Legislature; but it did not; 
and, as I have understood from a considerable number of the 
members of the House, it had no earthly chance of passing. 
There were certain things in that last Bill that nobody could 
really understand without having access to the by-laws and con
stitution, etc., of the society that was seeking the_ Act. I would 
be quite willing, and, in fact, in favor of the Bill as introduced 
in 1899 and as amended by the Committee of this Association, 
Leing passed. 

The President-Would you just put your motion in writing? 

Mr. H. DeQ. Sewell-I think, myself, that we ought to 
oppose such a Bill, unless we are given equal privileges. We 
have• beeni incorporated, and we hav:e the rights of Engineers. 
Nobody else in the Province has such rights. We are the only 
ones who can make a survey for a railway. They have not got 
the right to survey a railway. Why should we go and give away 
our rights, which we have as a corporate body? Why should we 
have to pay fees to an institution which will be of no use to us, 
in order to do work which we only come in for occasionally? 
I think the whole Bill is thoroughly vicious, and that we ought 
to oppose it tooth and nail, from first . to last, and I would 
move to that effect. 

Mr. Jones-I would like to ask with reference to this 

Bill: Has there been any reason given why the Engin

eers should be incorporated in a society to protect themselves 

from any outside persons? Would it place us in any better 
standing or position than we at present occupy? 

Mr. H. DeQ. Sewell-I think it places us in very much 

worse standing. In our Association we find it as much as we 

can do, sometimes, to pay four dollars as· our fee. We would 

have to pay tern dollars· in the new society. We may perhaps 

once in ten years have to do engineering work. We ought to 

be able and privileged to do : engineering work whenever it 

turns up for us, and I do not think we ought" to be bound, as 

we would be, under this Bill, if it is passed into law. 
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It seems to me it is a design to drive our profession out of 
engineering work. 

Personally, _I am not so much affected as the rest may be. 
[ am an Associate Member of the Institute of Civil Engineers 
of England, and they ~ave made a special exception for them~ 
so that ,I am not speaking from a personal point ·of view. If 
this Bill was to pass at any time I could go and join the~, now 
or hereafter, simply paying my fees and becoming a member~ 
in spite of them. That is how I. personally stand. But what I 
am considering is the probable effect of such an Act upon our 
profession as Ontario Land Surveyors, and I contend that we 
should be committing a very suicidal act if we allow this Bill 
to go through and become law, or if we allow it to go out that 
we are at all in favor of their Bill. 

If they put in a provision that will allow the Ontario Land 
Surveyors to become honorary members of . their• Association, 
something like that might obviate the difficulty that at present 
I see in connection with such a Bill, and then we ought to allow 
lhem to have their Bill, otherwise I say that we should oppose 
the. passing of such a Bill. 

The President-You mean not as honorary members,· but as 
real members. 

Mr. Sewell-To put us on as members, without fees-whether 
honorary or actual members, as long as we are in good standing. 

M. H. H. Gibson-There are, I think, many of our Survey
ors who do engineering work and who would feel it a burden 
to pay y.early the fees demanded by that society, because their 
engineering work does not amount to enough to make it worth 
while on their part to pay these fees, and they would perhaps 
rather remain where they are at present, having the privilege of 
doing a11Jy engineering work that may come to them. 

These fees would go towards putting up big building-s, and 
~upporting a large library, all for the benefit of McGill College 
students-the society is an annex of McGill College. 

Mr. H. DeQ. Sewell-Their institution goes outside of On
tario, there is no doubt about that. 

Mr. Aylesworth-Mr. ,President, the Committee that was ap
pointed by this Association were et11tirely satisfied with the Bill 
that was introduc;ed in 1899, with the addition of the amend
ments then made t0tit; but as far as I know, there was no declara
tion by this Association; and it has been stated, and apparently 
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not only in Toronto, but in other places as well, that the Asso-
ciation of Ontario Land Surveyors was opposed to the incor
poration in Ontario of the Society of Civil Engineers. I do not 
know that that is the case, and what I propose by the resolu
tion is to declare our willingness that on reasonrable terms the 
Engirteers may get a Bill through, incorporating them in 
Ontario. 

The President-Will any gentleman second this resolution: 
That this Association is willi111g that the Bill re Civil Engineers, 
introduced into the Ontario Legislature in 1899, as amended by 
the Committee of this Association, be passed by the Ontario 
Legislature at its next session, or any other Bill similar to the 
one above referred to, that may be made satisfactory to this 
Associatiqn? 

Mr. George Ross-Who is to be the judge of what is satis
factory to this Association? Hadn't it better be referred to a 
Committee? 

Mr. George Laing Brown-Mr. Chairma111, for the sake of 
bringing this matter fairly before the meeting, I have much· 
pleasure in seconding- the motion. 

The President-Then this motion having been duly moved 
and seconded, the subject is now opern for discussion. 

Mr. C. A. Jones-Mr. President, in hearing Mr. Sankey read' 
<>ver the Bill, 1it seemed to me that there would be some cases 
in which it would be a disadvantage to Ontario Land Survey
ors; one instance I might mention, where it spoke of the differ
ent engineering works, it mentioned drains. A student in the 
future, after that, Bill was passed, could not assume the title of 
Civil Engineer without spending two years in service after he 
had become an Ontario Land Surveyor, and he could · not sur
,,ey or lay out a drain that would cost more than one thousand 
dollars, because he was not a Civil Engineer. There is a great 
deal of our work, particularly in the Western district, drainage 
work. I may possibly be mistaken, but this is the view I took 
after hearing Mr. Sankey read the Bill over. If I am not right 
I would be. very glad to be set right. 

Mr. Sankey-Do you refer to a student of an Ontario Land 
Surveyor or a man working for him under his instructions in 
doing drainage work? 

Mr. C. A. Jones-A student of an Ontario Land Surveyor. 
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Mr. · Sankey-A student of an Ontario Land Surveyor, I 
presume, can dp legally what his master tells him. 

Mr. C. A.Jones-I mean after a student has studied and has 
then passe4 the final examination of the Ontario Land Survey
ors, he woukl still have to study two years more before he could 
become a Civil Engineer? 

Mr._ Sankey-That is so, but all Ontario Land Surveyors, I 
understand, are at present entitled to act in connection with 
drains. · 

Mr. Aylesworth-Under the Ditches and Watercourses Act 
you canot take up any matter that costs more than one thousand 
dollars; but if Mr. Jones is referring to municipal drainage work, 
he will find in the Municipal Drainage Act that an Ontario 
Land Surveyor has a right to take the levels, make the plans 
and make the· report, and do all that sort of thing, and this Bill 
proposes not to interfere with that right. 

Mr. Jones-It is all right -at present, and as long as there 
is nothing to interfere with an Ontario Land Surveyor going on 
with drainage work. 

Mr. Sankey-Those works mentioned would catch the· man 
\Vho was not an Ontario Land Surveyor. If he is an Ontario 
Land Surveyor, no matter at what time he becomes such, under 
the Municipal Drainage Act he is authorized to do this work, 
and this Bill does not propose to do away with or interfere with 
the privileges of Ontario Land Surveyors. That is clear by 
section 15. 

Mr. Jones-But something might crop up afterwards which 
would require an Ontario Land Surveyor to become a Civil 
Engineer in order to do drainage work. I fear that this would 
be getting in the thin edg-e of the wedge. I mean that we 
should look after the future. 

Mr. George Smith (Woodville)-The Act says that thev may 
employ any person who is competent. We are sailing under 
another name. The Engineer is simply called an Engineer, and 
signs his plan as a Civil Engineer. There is nothing said about 
his being an Ontario Land Surveyor, but the law calls for an 
Engineer. I cannot help thinking that there will have to be some 
safeguard round that point. We may do the work under the 
Municipal Drainage Act, but I think we will trip when we come 
to do work under the Ditches and Watercourses Act. 

How is the public likely to look at it? They will say, "Oh, 
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he i, is not a Civil Engineer, he is only an Ontario, Lanid Sur
veyor." I am not referring so much to the language of that 
section 15 of the Bill as to the question of how this whole mat
ter will ·practically affect us in business. All that has to be said 
is; " Oh, .this man is not a Civil EngineerJ he wo11J't fill the bill, 
he is only an Ontario Land Surveyor." To do business under 
this Act we will have to serve· a couple of years. Legally, we 
might go on, but in my opinion the Bill will be a snag for us 
to go over in order to discharge the duties we have performed 
in the past. 

The President-. I have an amendment· to Mr. Aylesworth's 
motion: Moved by, Mr. Sewell, secorucled by Mr. H. H. Gibson, 
that the Engineer's Bill for incorporation be opposed by this 
Association unless a clause be inserted admitting all members 
of this Association at the time of the passing of the Bill to full 
membership without fees, or to the privileges of practising civil 
engmeermg. 

· Mr. Aylesworth-We ought to be williillg to adopt reciprocal 
relations with the Engineers, and to admit all the Engineers. 
without fees into our Association. It appears to me that if a 
person wishes to join an Association he ought to be willing' to 
pay the fees necessary to run that institution. 

The Presidenit-W ould you be willing to admit members of 
the Civil Engineers into the Land Surveyors' Association? 

·::\;'~ 'Mr. G. L. Brown-It is their request that they be allowed 
to pursue our usual business, and that we should not interfere 
.in order that they may receive the advantages. We can do all 
the engineering we like. We do not want to go before the 
Legislatur~ to ask any benefits. If they get such a Bill as that 
of. 1899 passed by the Legislature, it will be really an injury to 
us, and will take money out of our pockets. If I could get the 
backing of the me~bers of the Association, I would approve of 
our opposing the matter entirely. When it came before the last 
session of the Legislature, I did send letters to diff erenit mem
bers of the House asking them to vote against it, and I received 
replies from some of them stating that they would take it into· 
their serious consideration. 

Mr. Jones-· Mr. Chairman, as we -are situated at present, any
b_ody can call h_imself a Civil Engineer and enicroach upon our 
nghts as Ontano Land Surveyors, as I have found in my own 
experience. 



DISCUSSWN-ENGINEERS' 1 BILL. 77 

In the part of the country that I come from, we have very 
little to do except drainage. As the present municipal law is, any 
man who may call, himself a Civil Engineer may be appointed to 
carry on important drainage works, and·in that way shut out mem-
bers of our Association who are more particularly qualified to 
do that kind of work. 

Mr. George Ross (Welland)-. Mr. President, I think this 
proposed Act encroaches upon the rights of Land Surveyors. I 
do not think it would improve the standing of Land Surveyors 
if this Act went through into law. Land Surveyors now have to 
act as Engineers on various kinds of municipal work, bridges, 
highway bridges and drainage work; and in fact, they have to 
take up almost everything to make a liviDlg, and the Board of 
Examiners now examine· the candidates on various branches of 
engineering, and, as far as I am concerned, I do not think it would 
be advisable for the Surveyors to back either the present Bill or 
the Bill of 1899. 

Mr. Lewis Bolton-I think, Mr. President, we might com
promise the matter, so as to reach a working basis with the new 
society. 

The President-They are not asking to take away work fr.om 
Ontario Land Surveyors, and are only asking us to join them. 

Mr. George Ross-I do not think it is a hardship at all that 
anybody who wishes to belong to a certain society should be 
required to pay the fees prescribed. Any Surveyor may become 
a member of the Canadian Society, according to the present 
Bill, upon paying the prescribed fee for the year. We should 
not ask to be allowed to become members of the society with
out paying the fees. I certainly would vote against the amend
ment on that ground. 

Mr. George Smith-Mr. President, the mere question of 
payment of fees is a small matter that none of us really care 
very much about. If we want to join the Engineers' Society 
the question of the payment of fees is not worthy of consid-
eration. 

Mr. DeO. Sewell-We do not want to, join them. We 
want all the ~privileges of practising as at present. 

Mr. George Smith-The point I have before my mind's eye 
is this: Civil Engineers, or some of them, have a habit of talk
ing about Ontario Land Surveyors as though we could do noth
ing beyond running farm boundary lines. As far as I see, by the 



78 ASSOCIATION OF ONTARIO LAND SURVEYbRS. 

training of the profession to-day, I think we are competent 
to undertake almost any ordinary engineering work that comes 
in our way, and in fact we have to do it. If this society is 
incorporated, as the Bill reads, I think we Ontario Land Sur
Yeyors will not be able to do anything; they will be licensed, 
and we only fit to run farm boundary lines! 

The President-I know most of the Civil Engineers that I 
have spoken to look upon the work of Ontario Land Surveyors 
as being only a. branch of Civil Engineering. We look upon 
it very much the other way. 

Mr. George Smith-And we ought to support our views. 
The President then read the motion by Mr. Aylesworth, and 

the amendment thereto moved by Mr Sewell, and said: If there 
is no further discussion, I will put the amendment. I see Mr. 
\,Villis Chipman has just come in; and we would be glad to hear 
anything he may have to say as to the subject of this debate. 

Mr. Chipman-According to the Bill of 1899, as I under
stood it, the members of the Association would become mem-. 
bers of the Civil Erugineers' Society upon payment of the fees. 
Full membership means either Member or Associate Member. 

The President then called for the vote on the amendment, 
and declared the amendment lost; after which he called for the 
votes in favor of and against the original motion, and declared 
the motion carried. 



DRAINAGE ACT. 

BY MR. M. GA VILLER. 

On some of those questions there is room for discussion 
and it might be well to take the questions up separately, i~ 
order to give an oppqrtunity for discussion. I will ·begin and 
read the questions over separately, so that they may be taken 
up one at a time. 

" What is the qualification of the Engineer required by the 
Act?" Answer-To be ,a humarn being. 

Mr. Aylesworth-' What other answer could be given? Does 
Mr. Gaviller wish to imply that the Engineer should be an On
tarjo Land Surveyor? I do not think this Association need find 
fault with the present qualification. The Township Councils 
are there for the benefit of the people, elected directly by the 
people, and are supposed to look .after the interests of the people 
whom they represent, and I suppose a good many of them do; 
It i~ not always conveniernt for them to obtain the services of 
an 'Ontario Land Surveyor from, perhaps, some distance away; 
and perhaps it ,may be a minor dispute that some intelligent 
human being, without being an Ontario Land Surveyor, 'could 
adjust amicably. I do not think that this Association need find 
any fault with the Engineer. 

As far as I am concerned, I think most. of the townships 
appoint an Ontario Land Surveyor where they do not have to 
go too far to obtain one, and if the man is valuable they gen
erally treat him all right. 

Mr. H. DeQ. Sewell-. I think the whole thing resolves itself 
into a continu·ation of the discussion of the Engineers' Bill. It 
seems to me that is the root of the whole evil. This 
Act has been got up for the purpose of suiting everybody, where
as, properly speaking, it ought to be confined to our profession. 
,ve ought to have that law amended so as to insist that some
body qualified to do the work should· do it. 

Mr. A. J. Van Nostrand-Mr. President, I do not want to 
open up th~ old question of the inrcorporation of the Civil En
gineers, but it seems to me that if there were some incorpora-
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tion or some way in which a man could be designated, although 
he was not necessarily an O.L.S., it would be to the advantage
c,f both. 

Not long ago I had a conversation with a surveyor practis
ing drainage work in a -=~istrict where I know the rates for sur
veying are eight and ten dollars a day, and he said he charged 
five dollars a day for drainage work. I asked him why he did 
not charge the usual rate, and he said if he charged more the 
councils would not pay it, but would get sorpeone who had no 
qualifications in particular and would struggle alorng in that 
way. 

If there were some means of fixing ,a standard to which Engin
eers for these purposes would be brought .. up, I think it woutd 
be of advantage. 

I had a case in my own experience lately; I was brought 
in contact with the Township Engi111eer for an adjoining town
ship under the Ditches and , Watercourses Act. He was paid 
$2 a day, and was quite tickled to get it. I was charging $6 
a day and had no trouble_ in collecting it. After I had finished 
the work in which we were jointly engaged, he wrote to me 
to know if I could tell him of any place where he could get 
one of those machines. which you take levels with, as he would 
like to get one, because he thought they were quite handy 
things to have in his position. 

· Mr. Brown-Mr. Van Nostrarid's experience puts me in mind 
of a man in our part of the country, a Township Engineer; he 
lrnd what they called a level, and it got out of adjustment: and 
the, council instructed him to bring it to me. After very care
fully explaining the method of adjusting it, he said to me, 
" You know, when I go out to look at a ditch, if I don't have 
something to look through, they do not think I am doing 
anything. 

Mr. Aylesworth-Having listened to the whole of the paper, 
J think we might let it all pass until we come to the bottom of 
the second page, where it makes reference to section 28 of, I 
presume, the Ditches and Watercourses Act, under which, as 
amended, the Engineer cannot order any work to be done after 
six months. 

I think that amendment practically k~lls the Act.. I am 
Engineer for I do not know how many municipalities, in three 
clifferent counties, and I find that amendment to be a stumblin1g-
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hloc,k and obstruction. I think it never should have been put 
-in. I do not see why an Engnieer should not go on and order 
a work within two years, or until the work was done. I think 
this Associati_on, as many of the members of it are doing work 
under the Ditches and Watercourses Act, ought to apply to 
have the Act amended by expunginig or diluting that amend
ment. 

, Mr. Brown-I am led to believe that at the last session of 
the Legislature a change was made. I have not seen it, but 
I saw a letter written by the leader of the Opposition, in which 
he stated that the Act had been changed in this respect to make 
it compulsory for the Engineer to go on at the expiration\ of 
the time: limit. 

Mr. Aylesworth-I think the legislation this year was in 
-regard to the Municipal Drainage Act, and not in regard to the 
Ditches· and Watercourses Act. 

Mr. G~orge Smith-From our present knowledge,· the En
gineer cannot move until he gets this written notice. No one 
·will send the notice, because they are afraid of the expense. 
The result is, that no ;one has done the work except perhanc- ·., 
·little bit here and another little bit there. Then the six months 
elapses and nothing has -been done, an!d the only way to do it 

. ·is to begin the whole thing over again. I agree that the six 
months' limit should be expunged. 

Mr: H. H. Gibson-_ I had a case like this; at the expiration 
of the time limit the party sent word to me, on the very last 
-day. I went over the drain and in1spected it, and as I went 
along I assessed each man for my cost

1
s so much money, accord

fog to the amount of work he had to do yet, and I went away 
with th~ money in my pocket, and I gave them a111other six 
months to do the work in. The work has been done since. 

Mr. Jones-I think the six months in connection with the 
Ditches and Watercourses ,Act had a bad effect upon it. There 
may have been some reason why such an amendment was passed. 
Heretofore in an award, perhaps nobody 'Yould complain, and it 
would be several years before the ditch would be completed, 
or perhaps it would not be completed at all. _Perhaps some• 
body would ,do a little work, and then the Engmeer would be 
called upon to complete the work. I think it i_s better to have 

:the work completed within, say, a year or eighteen months. 
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1 think the amendment all right, only the limit 1s a little 
too narrow, as six months is not long enough. 

Mr. Aylesworth-Why should it not be allowed to run the 
two years during- which the award runs? 

Mr., Jones-The Engineer can advise the party who sends 
in the requisition that he should see that the :work is all com
pleted within the six months set for the completion thereof, 
and that if it is not completed withiru the six months he should 
notify the Engineer, and then the Engineer should let the 
work. 

Mr H. H. Gibson-It is no expense to the party who does it. 
Mr. Jones-No; then the work can be re-let different times, 

as long as it is let within the six months. I think the amend
ment was in the right line, only the time was made a little too 
short. However, one ·can give a little longer time, in some 
cases. Supposing a ditch is laid out a little late in the fall, they 

'-c~n give, until next summer, and then if it is was not fiinshed 
that fall, it should be let before the winter sets in. 

· If nobody has sufficieut interest in the ditch to notify the 
Engineer, I do not suppose the ditch can be required by any
one very urgently. 

Mr George Stnith-The only way to get over the difficulty, 
in my practice, is to see the promoter of the scheme, and say 
to him that if he allows the six m~mths to expire before the 
drain is completed, he will have no drain, and the whole of the 
work will have to be done over agairi. It might work' better 
if the six months limit was extended to a year. 

I think it would be much better if the law required the 
Engineer to inspect the work before the expiry of the time limit 
and to enforce the award; then he would not need to wait for 
this slow coming notice, without which, at present, he cannot 
move. 

Mr. Brown-I think it ought also to be necessary to file 
with the Clerk of the Township• a certificate that the ditch is 
complete, otherwise the section with reference to reconsidera
tion of the award is niot workable. 

Mr. C. A. Jones-I think it would be better that it should 
be extended to two years. For my part, I do not know· why 
it was ever amended. I never complained or heard any com
plaint about it as it stood in the original. 

Mr. George Ross-It must have been slipped in by some 
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person for some particular purpose. Somebody may have had 
a reason for putting it there. There are Ditch Inspectors under 
certain clauses of the Municipal Act. 

The President-How would it be to have an inspector ap
pointed to superintend them all? That has been suggested by 
one or two Surveyors to me. I have not formed an opin.ion ,on it· 
myself. 

Mr. George Ross-I think it would be better to extend the· 
time limit of six months to one or two yearn and make it com.:.
pulsory for the Engineer to inspect upon the expiry of the: 
time set by the award. In case a ditch was not completed 
,vithin six months, and the work not having been all done, 
could anyone ask for another award to be made on that: ditch .. 
right away after the six months? 

Mr. W. R. Aylsworth-No. 
Mr. Smith-They cannot do it at all, unless by consent. A 

thing does not exist until the certificate of the completion of the 
· work is filed, and then it has one or two years to run, according 
to whether it j9 a covered or an open drain; after that any 
interested party may apply for the reconsideration of the award. 
\Vhen a drain has been on trial for a year, there should be a 
manifest improvement. The amendment is a menace to the 
whole working of the Act. 

Mr. C. A. Jones-I think you could start it as a new drain,. 
not as a reconsideration, for you could not reconsider a thing 
which was not in existenc~. 

Mr. George Smith-You would have to word your petition 
very carefully. 

I think we are interested in getting some amendmenit to 
that section, either extending the time, or else getting it made· 
compulsory upon the Engineer to inspect within a certain time 
after the completion of the work-say a month. If the Act 
was amended in the way last mentioned, if the Engineer did 
not o-et his requisition or notice in writing to. inspect within 
six ~onths after the completion of the work, theru it would 
become his duty to inspect. The work is·•not completed until 
the Engineer's certificate is filed. 

Mr. Brown-Mr. Chairman, it seems to me that there is 
an objection to extending the time, b~caue i_f some of the parties 
in good faith go on and perform t~e1~ portion of_ the w~rk, but 
the Engineer is not called upon w1thm a short time to inspect,. 

8 



84 ASSCXCIATION OF ONTARIO LAND SURVEYOR.Sr 

mhen the Engineer does come round at the end of the year,. 
:that man's portion has been f?.lled in with sediment,. because of 
the non-completion of another portion of the work. 

Mr. George Ross-When a man has completed- his work,. 
he can call on the Engineer at any time, and the Engineer 
must go. 

Mr. Brown-If the man who is so much interested doe5 
not .call for the Engineer, there is no likelihood that another 
man will do so. 

Mr. George Smtih-That is the difficulty. On one drain 
which I had under the Ditches and Watercourses Act, one man 
-did his work and finished it up, but I did not get notice to 
inspect it, so I did not go near it. Another man started to 
-do his work and~plowed and scraped partly, but the rains came 
o.11i, .and the plowed ground went down on to the man who had 
properly d,one his work. This latter man did not like to issue 
the notice, because there had been enough ill feeling over the job. 

Nobody likes to issue that notice. There is generally some· 
ill feeling over the award, and when a man has done his work 
under it he is -indine,d to rest contept and say, " Let somebody 
eise call upon the Engineer, and when he comes along he ·will 
find ri1y share of the work .clone, any way." Then the portion 
that is done gets filled in from the portion that is only partly 
done, or not _done at all, and the whole scheme goes to the wall. 
That six 111onths goes by very rapidly, especially if the winter is 
taken out of it, more especially when nobody thinks of the drain 
until the water is on again. 

Mr. George Ross-And there are other excuses advanced 
sometimes for the non-completion o,f a ditch., - Attempts are 
made to hinder a ditch from being ,completed. I know of one 
mstance where a party threatened to have anyone arrested who 
attempted to make a drain, under the award, on his land. He 
claimed that he had got advice from a lawyer who was a mem
ber of the Dominion House of Commons, that he could arrest 
anyone who attempted to do the work on a charge of trespass, 
under the Criminal Code. That man scared out the other 
parties from going on with that portion of the di' ch on his 
land, and I was called upon to let the work, and had a good 
deal of difficulty in getting anybody to bid it in, because the 
man came there and threatened to have anybody arrested and 
1ocked up who attempted to go on his place. 
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Of course it is easy enough to get excuses for not going 
on, and to scare out a neighbor. If a neighbor is afraid to go 
on and have a ditch completed, I suppose he deserves to have 
his land under water. In the case I have in minid, a' man sent 
me the notice, but he did not come and bid in the . work. 

Mr. Jones-I think there would be a difficulty 'about having 
each party to an award. having his own portion of the drain 
inspected when it was completed, from the fact that sometimes 
those portions• are very small, and the cost of inspecting that 
in some cases would amount to more· than the cost of the work 
that had been clone if we had to inspect each portion separately. 

Mr. Aylsworth-Why should we not inspect the whqle 
work at one time? Generally the same time is fixed for all 
the work. 

I would be1 in favor of referring this matter to the Legislat
ive Committee of this body, and asking to have section I of 
clause 35 repealed, and to make it the duty of the Engineer 
at the expiration of the time, to go ?-ncl inspect the ditch, and 
if it , was not clone, to let the work to be clone. He ,could 
then let every portion tha.t was incorriplete. 

Mr. C. A. Jones-. -Supposing the man. above could not,com
plete his work until the man below got his portion done, then 
it would be hardly fair. 

Mr. \V. R. Aylesworth-I think thirty clays would be a 
sufficient limit for that. 

Mr. Gorge Ross-, The Act makes provision for cases where 
the 'Engineer is satisfied as to the good faith of any party to 
the award. He cannot draw too many fine1clistinctions, but has 
to give a kind of rough justice. It is pretty hard to cover every 
case unless you leave some to discretion. 

Mr. C.. A. Jones-In my experience I have found that por
tion of the Act to work very well until this six months clause 
came m. 

Mr. G. L. Browm-It seems to me that if the parties to the 
award were sure· that the Engineer was going to be called in 
at the expiration of the time limit, they would take goo? care 
to have their portion of the work completed, because 1£ not, 
the costs follow. I think such a provision would have a go,od 

effect. 
lVtr. George Smith-It is moved by myself, and seconded 
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by Mr. W. R. Aylsworth, that in the opinion of this Associa-· 
tion section 28 of the Ditches and Watercourses Act should 
be ~mended so that it would be the duty of, the Engineer to 
inspect the work done under any award made under· the Act 
,vithin thirty days from the time for the completion thereof,. 
without ,notice, and if the. work is found complete, that he should 
file his certificate thereof with the Clerk, and if not completed, 
then he should enforce the award in the usual manner. 

The thirty days would be allowed for inspection; if the time 
ran out in the fall, he could inspect it within the thirty days. 
and then he could carry out the work within a proper time. 

Mr. C. A. Jones-Would not the thirty days clause make· 
it unworkable at certain seasons of the year? 

Mr. W. R. Aylswor(h-If he has made the completion of 
the work to come about the end of September, he could inspect 
the work in: October or November. It is his own fault if an 
Engineer fixes the date for completion at a time so late on in 
th~ fall season that he cannot inspect it. 

Mr. George Smith-One man makes an award, and a 
council takes advantage of the provision of the law which pro
vides that they may dismiss an Engineer at any time; then a 
8econd man has to enforce the award made by ,the first man,. 
and he may have difficulties in the work which he would not 
have, had if he had been in charge from the first. 

I think the' rule in the profession is to limit the time for the· 
completion of any drainage work by a time not unreasonably 
late in the fall; it is usually sometime in., October, and I ·never· 
s~1w an ,award yet where the time was limited to come "in, say, 
in the winter time. As Mr. Aylsworth says, there should be 
time enough given to see whether the work was done or not. 
If the Engineer made the inspection and found that the ,vork 
was j10t done, he could say, " It is too late to let the work 
this fa11, I will let it 'to be done ,at a proper time. I think 
that this amendment should leave it• in the hands of the En
g·foeer. 

. There is sometimes considerable trouble over work of that 
kind. An award is appealed against, and a certain time is occu
pied in hearing the appeal: then the judge may amend the award, 
and extend the time for the work. Very often the time is fixed 
hy the judge. The season for doing such work is so short, ,and 
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the time for litigation is so long, that it is often impossible to 
_get a drain constructed within the same year, unless the work 
is very small. If the Engineer inspected a drain in the fall he 
could issue ·his certificate and free those who had done their· 
work. 

Mr. Aylswo~h-Supposing we say, instead _of merely sectioq 
28, that the Ditches and Watercourses Act be amended, be
cause there are other portions of the Act which need ,amend
ment at the same time. 

Mr. Villiers Sankey-It will be necessary for us to consider 
what will be the best method of getting this resolution~ which 
has just been made, before the Legislature at the next session, 
whether some . of the Surveyors who are more intimately ac
quainted with this class of work than I am could see about it. 
I suppose it will have to be brought before the House in the 
-shape of an 

1
a111endment by some member of the House. 

Mr. Aylsworth-I think it will be necessary for the Legis
lative Committee to draft a bill making the necessary changes 
in the present law, because no man not practically acquainted 
with the work could properly prepare it. If such a Committee 
of our Association were to prepare it, some member of the 
House would get it printed, or probably the Government would 
see to that. 

Mr. Sankey-If the drainage men would get together, prob-
2bly by correspondence, and get the amendments put into proper 
form, so as to be workable, then the Association could present 
it to the Government, and could say that the amendmeruts were 
outlined by .men who knew what they were talking about. 

Mr. Smith-I was thinking of it being referred to the Legis
lative Committee. The Association controls that Committee. 

The President then put the motion, and, after calling for 
the votes, declared the motion carried. 

Mr. Sankey-Then, Mr. President, I move, seconded by Mr. 
II. H. Gibson, that Messrs. Smith, Aylsworth and Jones be 
_appointed a Committee to draft the proposed a1:1endment of the 
Ditches and Watercourses Act, as referred to m the last reso-
lution. 

The President-If there is no discussion upon this motion, 
I shall put it- to a vote. 
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The President having called for the votes, declared the mo
tion carried. 

Mr. C. A. Jones-Are there any other questions on the paper 
of Mr. Gaviller that any of the members would like to discuss? 

The President-It would be as well if you would read the 
pbints remaining. 

Mr. Jones-" Who gives bonds for the proper carrying out 
of 'the work?" Answer-Nobody. 

Mr. H. H. Gibson-I think the best bond is to have it 
stated in the agreement that is made with the contractor that 
he will be paid no money until he has. done work beyond say 
$200, or some stated amount which will be substantial, that that 
amount of money will always be held back until the final com
pletion of the work. I had a case lately where the agreement 
called for the contractor to be paid at the rate of eighty per 
cent. on the completed work. When he got to a certain point,. 
he stopped work and asked that a certificate be given him. I 
had to give it, and as soon as he ,got it he picked up his traps 
and returned to Toronto, and never went near the job again. 
If I had had an agreement that he •should do more than $200 

of work before he got any money, and that $200 should be 
held back until the completion of the work, I would have had 
that work completed properly. That was work under the Drain
age Act. I had nothing to do with the letting of the work, 
and knew nothing about the advertising. 

Mr. H. W.' Selby-The members of the council ought to be 
the parties ~hiefly interested, and they ought to be sufficiently 
interested to ?ee that the contracts are let to proper parties. I 
ck• not .,think it is our dµty as members of this Association 
to say what the councils ought or ought not to do. I do not 
know that we would be justified in taking too much upon our
selves in that direction. The council often appoint a Com
mittee of one or two of themselves, and sometimes adding the 
Engineer. The council are directly responsible to the people 
for the work, and I do mot know that we should interfere with 
that too much~ 

Mr. C. E. Jones-" Who superintends the work? " · Answer 
-The Drainage Committee. 

The President-And that often puts the Engineer at a great 
disadvantage. He may make an accurate survey and make out 
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accurate reports, and the Drainage Committee, the members of 
which know nothing at all about the matter, interfere with what 
he ~as done and ~uperintend the work and spoil it altogether .. 
I thmk the ~hole thmg should be left in the hands of the Engin
eer. If he 1s not capable of superintending the whole thing,. 
he is not capable of doing anything. 

Mr. W. H. Selby-If the Engineer is not called upon and 
the wor½ is not done pr?perly, there is then another job for 
the Engineer, so why should he complain? 

Mr. H. H.G1bson-In the council with which I am con
nected, when the contract is let the work is handed over to 
me and I · am held responsible for the work. 

Mr. Aylsworth-I agree with the President and Mr. Gibson, 
that that is the proper way, but under the Municipal Drainage 
Act the burden of the business is put upon the municipal coun
cils, and they employ anybody whom they choose, and they 
can use him as they choose. It is a very different thing- from1 
the Ditches and Watercourses Act, where they appoint a man
and hold, him responsible for the whole of the business. I would! 
suggest that that clause pass, and that we should not interfere 
with the duties and responsibilties· of the members of the muni
cipal councils. 

Mr._ C. A. Jones-" What is outlet assessmept? "-that is 
probably a question which might be discussed with advantage. 
The answer Mr. Gaviller gives is " Nobody knows." 

Mr. H. W. Selby-I would ask Mr. Jones to give us an idea 
of what " outlet assessment " means. I think the term was, put 
in at the request of parties in Essex, or the western part of 
the Province, where large drainage works are carried out. Those 
of- us who live in other parts of the Province, engaged in smaller 
works, hardly understand the true mearning of these terms. It 
. was put in the statute for certain purposes known by certain 
parties, but the judges do not seem to understand it: certainly 
they interpret it differently. I would like to ask ~fr. Jones, 
who is from that district, to give us a few poirnters. 

Mr.' C. A. Jones-For my part, I fipd it a pretty difficult 
question to define. · 

I have sometimes thought I understood Outlet Assessment 
or Outlet Liability pretty well, until son:ie case_ wopld :ome up 
before the court and the judge would give a different mterpre-
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tation, or the counsel on either side would give a different inter
pretation and make me believe I was wrong and that_ I did not 
know anything about it. Then probably in the very next case 
there would be still a different · interpretation taken of " outlet 
liability." 

J.\fr. Aylesworth-Then you agree with that answer? 

Mr. Jones-I agree with it in a measure. My understand
ing of " outlet liat>ility," is where it gives a better outlet for a 
drain either then in existe11ce or under contemplation, or that 
the owners may desire to construct in the future. If this drain
age work being constructed will give a better outlet for a drain 
which has already beern built and is in existence, or which is 
-contemplated, but that the actual benefit of draining the land or 

· 1owering the water on their land is not carried out by this work 
under contemplation, but that. it will give an outlet for some 
further drainage work when it may be constructed, so as to let 
the water away from the owners' land more freely than before 
:the drainage work under contemplation h~s been constructed. 

Mr. H. W. Selby-With regard to high lands, that do not 
need any drainage, but pour their waters down into the lower 
lands. which do require drainage, what would you call that? 

Mr. C. A. Jones-I would ,call that injuring liability. 

1\/Ir. H. W. Selby-Ant>ther section of the Act would seem 
to. indicate that anybody throwing water faster than nature would 
take it would be liable-· what would you call that? 

Mr. C. A. Jones- There is a clause in the Act that would 
lead one to believe that all liability mig-ht be outlet liability, 
where the water from any lands passes through another drain, 
~hether they need it or not for the outlet, or whether it is lia
bility that they would be assessable for outlet; or that would 
he called outlet liability, according to the section of the Act. 

Mr. H. DeQ. Sewell-I presume it is· to pay for the secur
ity of the outlet . 

. Mr. C. A. Jones-Yes; they may be benefi te<l by the drain; 
it ~ay require .a larger drain to accommodate the water from 
tbe man above, and may make him a better outlet by construct
ing a drain below. 

Mr . Gibson-I have made a · sketch on the blackboard to 
J.11ustrate a point V\_'hich I would like to make. 
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p 

The man owning the land from D to -A could drain his land 
at this point, if the drain were dug to the grade shown, here; 
but when the draia is extended further, the slope is cut down, 
so that he has a better outlet by this extension to D. In 1the 
same way, when the drain is extended to C, the fall is still 
better. 

Would not this furnish an answer to that question? The 
difference of cost · between digging the drain from D to , A, or 
from D to B, would be the extra cost required to dig the drain 
to give D-A a better drainage at the lower outlet. 

Mr. H. W. Selby-Supposing the man's lands at D were 
high, so that he did not need any drain, what would that be? 

Mr. C. A. Jones-. I think that would be i~juring liability, 
not outlet liability. 

Mr. H,. W. Selby-The water from his place runs into the 
road drain and so runs away. 

Mr. H. H. Gibson-I would think that was injuring liability. 

Mr. G. L. Brown-I had an instance of that where several 
pieces of property drained into the road ditches, and the road 
ditches contributed their water to the drainage system, and it 

• was held that those lands ·which sent that water down were not 
assessable under ~.ny condition at all, because they were high 
lands, although they used the drains in that way. 

Mr. H. W. Selby-The Drainage Act reads as if any man 
using a ditch or pouring his water down into a ditch should 
be assessed, and I think probably that is correct, too, because a 
larger ditch is then required. · 

Mr. Brown-That was the principle upon which I proceeded 
in m_aking an assesment of those high lands in the case I have 
mentioned; but the learned judge held that l ,Yas wrong. 
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Mr. H. W. Selby-If they had drains or trenches from the 
furrows 'to the road ditch, they would have been liable. 

Mr. C. A. Jones-I have heard judge~ hold tha~ in _the ~rdin
ary tillage of the land there are what they call npanan nghts, 
which' are riot assessable. It is only where artificial work is done 
v,;ith the intention of speeding the water that they can be 
assessed. 

Mr. G. L. Brown-How does Mr. J orues arrive at the assess
ment for outlet liability? 

Mr. C. A. Jones-There is no hard and fast rule for arriving 
at that, because all the assessment is by comparison. For in
stance, a drain may be, say, one thousand dollars of benefit to 
certain parties interested, but the drain will only cost five hun
dred dollars. You could not then assess them the full amount 
of the benefit that it would be to that land, because that would 
amount to more than the cost of the drain. In the same way 
with regard to outlet and injuring liability. 

But where the difficulty comes in is in comparing the benefit 
assessment, the outlet assessment and the injury liability assess
ment together. 

You can compare. the benefit assessment fairly well, by put
ting it at so much per acre, whether it is twice that amount of 
value per acre or not. The trouble is that it might_ be worth 
$1 per acre to one as benefit, but it is, a hard matter to compare 
that with the benefit .to another man for outlet: and then it is sti_ll 
harder, probably, to say what another man should pay for injur
ing liability who is further up and does not need it for an outlet, 
but uses it as such because he must have some place for the 
water to go away. It is comparing the three different assess
ments and getting a fair and equal basis between the three. 

Mr. G. L. Brown-Who is responsible for putting that sec
tion in the Act which says that the Engineer in making his 
a~sessment for outlet liability and injuring liability shall base 
lus assessment uporu the speed and volume, etc.? 

Mr. C. A. Jones-I do not know how that came-in, but that 
would make an almost endless task. 

Mr. H. H. Gibson-The plan which I have sketched µpon 
the blackboard illustrates that. It makes no difference whether 
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you have a sufficient outlet now or not, if you get a better out
let you have to pay for it. 

Mr. C. A. Jones-You can fix a rule which will answer in 
one case, and then the very next drain you go upon you find 
that that rule will not do. 

Mr. H. H. Gibson-You have to be awfully wise in each 
case. 

Mr. C. A. Jones-And when you go to the court you find 
that the Engineer is expected to be more fully informed as to 
,t~e rises and all the other peculiarities of the ground on every 
rod of the country about in that area than are the owners them
se1ves. When you go into the witness box you will be asked 
questions aqout things which you would never have noticed if 
you had lived on the farm all your life. 

Mr. G. L. Brown-You know that Engineers frequently know 
more about the land than the man who owns it does? 

Mr. C. A. Jones-Yes; and find it very difficult, sometimes, 
to c·onvince an owner as to the way in which the land naturally 
drains. 
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Papers. 

[This Association is not responsible as a body for the opinions expressed in its Papers 
by Authors.] 

EXPLORATIONS IN NORTHERN ONTARIO 
IN 1900. 

BY GEO. B. KIRPKATRICK, DIRECTOR OF SURVEYS. 

In December, 1899, the Honorable George W. Ross, Premier 
of the Province of Ontario, directed me to prepare a scheme of 
exploration in the northern parts of the districts of Nipissing, 
Algoma, Thunder Bay aµd Rainy River, as he was an1xious to 
have this country explored as soon as possible, and ·desired to 
have an estimate· of what such an exploration would cost, in 
order that he might sub:i;nit it to tRe approaching Session of the 
Legislature. 

In furtherance of this object, I availed myself of the courtesy 
of the Department of the Interior and the Geological Survey 
Department, Ottawa, in getting all the printed information at 
their disposal as regaros this country. Many of the rivers had 
been traversed by the Geological Survey Department, and I 
obtained copies of the plans of said surveys, with the reports 
of the different geologists. With this information a map was 
prepared on a scale of four miles to an inch, showing what was 
-known of this territory, and it appears from all the information 
obtained that a great deal of this territo~y was practically a 
terra incognita. 

I prepared a scheme for the exploration of this territory, 
extending as it did from the Initerprovincial Boundary between 
the Provinces of Ontario and Quebec on the east, and the 
boundary between the Provinces of Ontario and Manitoba on 
the west. Forty thousand dollars was the estimate of the prob
able cost, and this amounrt was voted by the Legislature sub
sequently. 
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My idea was to combine permane.rut astronomical lines 
marked by permanent monuments where possible, with the more 
preliminary explorations, in order to obtain a base for future 
operations. The most feas~ble. way of accomplishing this was 
to run a base line about seventy-two miles in length due east 
astronomically from about the 198th mile on Niven's boundary, 
between the Districts of Algoma and Nipissing over to the inter
provincial boundary, or as near thereto as possible ( this bound
ary not having been run except as far north as Lake Abitibi, 
forty-five miles north of the head of Lake Temiscami1,1gue), and 
to run another line due west astronomically from the same point 
about one hundred miles, to the Missanabie River. 

I proposed that two exploring parties should be attached to 
each of these survey parties, one operating on one side and the 
other on the other side of the lines so run, explqring a territory 
of about one hundred miles square each. 

I also laid down the work for nine other parties. I sug
gested that a geological party be senrt: to e·xamine the coal de
posits on the River Metagami, which are known to exist about 
eighty miles apart, that is, to exist at points which are eighty 
miles apart on the river, and I recommended that boring tools 
be taken along with the party, and that the extent of the deposit 
and the depth thereof be ascertained. All my recommenda
tions except this one were adopted by the Premier. . Oru the 
advice of the Director of the Bureau of Mines, Mr. Blue, this 
last-mentioned recommendation ,was not included in the sub
sequent instructions. 

. I recommended that . an Ontario Land_ ~urveyor be placed 
at the p.ead of each party, a11Jd that a geologist should be attached 
also to eath party, and that experienced bushmen or good judges 
of timber shoqld accompany each party so as to · give an esti
mate of the timber found. 

I suggested that the start should be made in the 
month of June, so as to avoid any possible chance of the parties 
being frozen in before their return. 

I impressed the fact that great care would have to be 
taken in the selection of the heads of the parties, as much would 
depend upon their judgment for the· safety and welfare of those 
11nder their charge. 

I also pointed out what the information sought would be. 
(a) The nature of the soil. (b) The nature, extent, size and 



PAPERS READ-EXPLORATIONS IN NORTHERN ONT.ARIO. 97 

quality of the timber. ( c) The fixed rocks met with and 
economic minerals (if any). ( d) The gen,eral features ~f the 
country procured from a track survey of the water communica
tions, etc. ( e} _Any valuable,water powers, giving the estimated 
fall and descnbmg the 'nature of the banks on either side. 

This memorandum was approved by the Honorable Premier 
and the Commissioner of Crown Lands, and the money having 
been voted by the Legislature, amounting to $40,000, prepara
tion was made for the instructions, and for the gaining of all 
the information possible for the benefit of those who were goino-

- t:, 

to make the explorations. 
A scheme for the exploration of the unsurveyed lands in 

this territory was prepared and approved of by the Honorable 
Commissioner of Crown Lands, in which, generally, the duties 
of the surveyor in charge, the duties of the land and timber esti
mator, and the duties of the geologist, were set out. This was 
published in pamphlet form for the use of the differenit parties. 

The districts to be explored were set out in this pamphlet, 
giving the general description of each party's field of operations. 

No. 1.-A base line due east from the 198th mile of the 
Algoma-Nipissing line across the District of Nipissing to the 
boundary between Ontario and Quebec, a distance of seventy
two miles or thereabouts. To _pe explored fifty miles on each 
side of the base line. 

No 2.-A base line due west from the 198th mile of the 
Algoma-Nipissing line ihto the District of Algoma, to the Mis
sanabie River, a distance of about 100 miles. To be explored 
fifty miles on each side of the base line. 

No. 3.-From Lake Temagami northward, to Montreal 
River, and upon the east and west sides of the Algoma-Nip,issing 
line. 

No. 4.-The Kabinakagami River, twenty to. twenty-five 
miles upon both sides, going in fr~m Grasett ~tat1on,_ on. the 
Canadian Pacific Railway; also a section of the M1ssanab1e River, 
above its junction with the Moose River, no_t 'included in t~e 
area of No. 2, and twenty miles on the west side of the Moose; 
below the mouth of the Missanabie. 

No. 5.-From J ackfish Station, on Lake Superior, to Long 
Lake; thence down Kenogami River, the outlet of Lon~ Lake, 
to Albany River; thence down the Alba1:v to Hudso~ s Bay. 
English River to be explored for twenty miles on each side, and 
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Albany River, by way of any large streams flowing into it from 
the south. 

No. 6.-From Ombabika Bay, at the north-east of Lake 
l'~ epigon, by Ombabika River and canoe routes to Albany River, 
and down the Albany to the mouth of the Kenogami. Ombabika 

, River and canoe routes to be explored twenty miles on each side, 
and the Albany by streams flowing into it from the south. 

No. 7.-From Wabinosh Bay, at the northwest of Lake 
N epigon, up Wabinosh River, and across the height of land 
to Albany. River, and sections of the Albany and Savant Rivers. 

No. 8.-W est of Lake N epigon and N epigon River, · to Dog 
Lake, up Gull River from Lake N epigon, to the north of Dog 
Lake, and the country around Black Sturgeon Lake. 

No. 9.-From Dinorwic, on the Canadian Pacific Railway, 
north to Lake Minnietalde, Lac Seul and Lake St. Joseph, and 
along the Root and English Rivers and SturgeonJ Lake. 

No. 10.-Fr.om the Canadian Pacific Railway between Wabi
goon and the western boundary of the Province, north to Lac 
Seul and English River. 

The instructions to the different parties were dated in June, 
1900, and the parties lost no time in getting to work as soon 
thereafter as practicable. 

Very detailed instructions were given to each of the sur
veyors it:1 charge of the parties, in addition to the general 
instructions. These instructions, of course, varied according to 
the nature of the country to be explored, and the head· of each 
party was furnished with copies of all the geologcial surveys 
known, and also copies of the reports of the different officers 
of the Geological Survey Department who had made surveys 
in these districts, in order that the surveyor might avail'himself 
of all ¼noW111 information, and thus save duplicating work when 
time was all-important, as it was desirable to secure as much 
additional information as was possible within the time allowed 
for the different surveys. It is unnecessary to give these in
structions in detail here, as one of them has already been printed 
in the Report of the Explorations in Northern Ontario in 1900. 
The others were similar in most respects. 

The parties were equipped in every case with everything 
that could be thought of to insure the desired results, and 
before the snow came in the winter of 1900 all the exploration 
parties had returned without mishap. 
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As soon a? possible after _thei~ re~urn, their r~ports were pre
pared_ for lciymg before the_ Legislature_, ~nd I am glad to say 
tl).e result of these ext~ns1ve ~xplorations, as detailed in the 
elaborate _repo:ts sent i~ by the st~rveyor in charge of the party, 
the land and timb~r ~stimator an~ the _geologist, has fully justi
fied the most ?~ngume expectations m regard_ to the natural 
\\-ealth and fertility of N orther111. Ontario, and demonstrated the 
wisdom of the acti~n ta~en. T.he total cost has been $40,518.-~8, 

.a very close appr_oxim_ation to the original vote of the Legislature. 
A great clay belt, running from the Quebec bo~nd~ry west 

through the District of Nipissing and the District of Algoma, 
and into the District of Thunder Bay, comprising an area of at 
least 24,500 square miles, or nearly. 16,000,000 acres, has been 
proven to exist, nearly all. of which is well adapted for cultiva
tion. This almost . unbroken stretch of_ good farming land is 
<qual in size to the twenty-three western counties· of Old On
tario, or'. the _districts lying west of a line_ drawn from Toronto 
to Midland_. It .covers an area as large as the States of Massa
-chusetts, Connecticut, Rhode Island, Ne~ Jersey and Delaware 
-combined, and js one half the size of the State of New York. 
It is remarkably well watered by numerous rivers, which, when 
the natural obstacles have been overcome, will afford a ready 
means of communication. The principal _ rivers are the Moose 
River, flowing into the James Bay, and its tributaries, t~e 
Abitibi, Metagami and Missanabie, and the Albany River, with 
its tributaries the Genoo-ami and Ogoke. The southern bound-

' b 
·ary- of this great tract of fertile land is less than forty ipiles from 
Missanabie Station, on the Ca111adian Pacific Railway, and lies 
north of the height of land, being one immense leyel plateait 
·sloping towards James Bay, and is an ideal one for the con
·struction of railways and wagg.on roads. 

Ini addition to the wealth of agricultural land discovered, 
were the extensive forests of· spruce, jackpine and poplar. In 
the district_ of Ni pissing, north of the Canadian Padfic Railway, 
there is estimated to be at least 20,000,000 cords of pulpwood; 
in· the District of Thunder Bay 150,000;000 cords: in the Dis
trict of Algorria, __ 100,000,000 cords; in . the _ District of Rainy 
River,_ 18,000,000 cords; ~ a grand total of 288_,000,000_ ~o~ds. 
Red and white pine of fine quality was explored m_ t~1e Nipissmg 
District and estimated to contain about three . billions of feet 

I1.M. 
9 
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The climate, which is a necessary accompaniment of any 
lasting colonization, has been found to present n·o obstacles to 
successful settlement. The information obtained completely dis
pels the erroneous impression that its winters are of Arctic 
severity and its su'mmers too short to elllable crops to mature. 
'I'he surveyors were almost unanimous in reporting the absence. 
of summer frosts, and the vegetables found at the Hudson's Bay 
Company's posts• were a living e•vidence of the possibility of suc
cessful agriculture. Even at Albany Post, on James Bay, the 
potato tops were green on the 25th of September. On October 
3rd the garden produce had not yet been removed for the winter, 
fomatoes, cucumbers and all other vegetables being grown there. 
Only two nights of frost were observed up to the 28th of 
October. 

I have mentioned a large area of agricultural clay land in 
one block. Let us see what this means when· surveyed into 
townships and lots. At the usual size of townships, six miles 
square, there will be seven hundred townships. Allowing one 
hundred and sixty acres to each head of a family, and allowing 
five to each family, there would be in these seven hundred town
ships half a million of people; and taking into consideration 
villages and towns, which will necessarily spring up as the 
country is settled, I think a very small estimate would be that 
it would be able to maintain a population of at least one mil
lion souls . 

. The esti_mate of the pulpwood in this territory I have given 
from the ·repa:rts as two hundred_ and eighty-eight millions of 
cords. Taking this quantity at the present· rate of dues, 40 
cents per cord, it is worth $115,200,000. 

I have mentioned also three billion feet of white pine. Tak
ing this at the present rate of bonus and dues, it is worth to the 
Province from fifteen to . eighteen millions of dollars. 

I have shown also that there are valuable water powers in 
this territory. 

The Government has granted concessions for pulpwood to
different pulp companies, reserving the right to increase the 
dues at any ti~~- The agreements between these companies 
and the Governinent show that of the six companies to whom 
concessions have been granted, the capital agreed to be in
vested amounts· to $4,350,000. This pulpwood 'industry will 
give employment to several thousands of men in this Prov-
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ince, as the law provides that all pulpwood cut on Crown Lands· 
must be manufactured in ,Canada. 

I have said nothing of the mining resources of this terri
tory, but in some parts very promising indications were found· 
kading to th~ _belief that further development w'ork will b~ 
successful. iy.1mmg has been carried on in portions of Northern. 
Ontario already. 

The mining law of the Province is to be found in the Mine:s
Act, Chapter 36, Revised Statutes of. Ontario, 1897. Under the 
provisions of this Act there has been received for mining lands;. 
sold and leased in 1900, $59,727, and in 1901,$46,730. 

An exhibition of Ontario minerals was made by the Buream 
of Mines· at the Pan-American Exposition held at Buffalor in. 
1901. Twenty-one awards were made to the Ontario exhibiit,, 
viz., 3 gold medals, 7 silver medals, 6 bronze medals, and 5 "hon
orable mentions," a larger number than the exhibit of any other 
State or country save Mexico. This speaks well .for the future 
of the mining industry of this Province. 

There are six new railways projected into Northern On
tario, aiming for James Bay, , and applications have been re
ceived from representative steamship companies in London,.. 
England, who propose to establish a line of steamships betweem 
that city and James Bay. 

From the above statement it will be seen that . Northern·· 
Ontario is no mean heritage; and to give you some idea of the -
wealth of' the Province, which is sometimes called the " Banner" · 
Province of the Dominion, I might give you a few figures to ... 
1)rove this point. 

Estimated area of the Province; ............ ; ... ; ........ ; ....... .. 
Estimated area of above surveyed up to last year ....... • .. . 

Leaving uns·urveyed ........................... · ........................ . 

Estimated area of the Province .................................. .. 
Estimated area sold or disposed of up to the end of 1900 

Leaving undisposed 0£ ................................................ . 
Of which there are surveyed ......... • ........................ · .... · 

Leaving unsurveyed ................................................... . 

126,000,000 Acres 
40,116,075 " 

85 883,925 Acres 

126,000,000 Acres 
22,863,578 " 

103,136,422 Acres 
17,252,497 '" 

85,8'33,925 Acres 

I have mentioned the success of the Ontario exhibit of min.:. 
erals at the Pan-American Exposition. Let me mention some-
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of the other successes iof the Province ~t the same Exposition. 
Under. the heads of cattle, sheep; sw.i.ne, . horses. and poultry, 
Ontario won prizes to the amount of $5,979.65 as against the 
United States' $7,956.52, beating the United States in sheep 
.and swine, .and :runrning them very close in horses and poultry. 
In addition to that, the only gold med_al awarded for cheese 
was to Ontario, the same exac_tly in the ,ca~~ of honey. In 
butter Ontario came second. The Ontario Bureau of Forestry 
ceceived :a silver medal for forestry products. 

I am indebted ·to the Bureau of Industries for the following 
interesting statement, showing the present condition of the agri
<:ultural developm_ent of th'e Province of Ontario. 

·Number of farms in Ontario................................................. 175,00_0 
'Value of farms in Ontario ................................................. ·.. $1,000,000,000 
Net products for Ontario farms for 1900 ........................... ~.. $ 158,274,403 

I .s110uld like to mention also the Forest Reserves which 
have been set apart by the Legislature duritig the last few years. 

u:.
1

'A Reserve ~n the Counties of Addirugton and_.Frontenac, 
comprising 80.000 acres. 

2 . . A R,eserve at Thunder Bay, L~ke Superior, comprising 
45,000 acres. 

3. The Temagami Reserve, comprising the region round 
Lake Temagami, in the District of Nipissing, containing about 
1,400,000 acres. 

These are· in addition to the Algonquin National Park, in 
the District of Nipissing, comprising 1,100,000 acr~s. 

The length of my paper reminds me that I niust close, but 
I trust that the above facts may be useful in drawing attention to 
th~ m~gnificent results already reached, and spur' on our sons 
to sti11 greater achievemenits in the future. Assure·d that, under 
the blessing of the Almighty, if we are true to our: best inter
·ests, thtowing our energies into developjng__our _Provin.c~, with 
all classes and nationalities standing firmly together: we shall 
build ·up a country second to none in the world, the· freest and 
the best, and let us hope, reaching out to that righteousness 
which ";e are· told " exalteth a nation;" the brightest star in 
the Dominion of Canada, a itie1iiber of 'that Empire upon which 
it has been said the sun never sets, ruled over for so long by 
Victoria the Good, and now having for its Head, Our Sovereign, 
Edward the Seventh, by the Grace of God. of the United King-
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<lorn of Great Brit~in and Ireland, and of the British Dominions
beyond the seas, Kmg, Defender of the Faith, Emperor of India,. 
whom may God preserve. 

I close my paper with :an aspiration familiar to all-··-
" Lord God of Hoi:,ts, be with us yet, 

Lest we forget - lest we· forget." 
-"-Rudyard Kipling. 

DISE:USSION. 

P:es_ident Dickson-_-_ I have attended many meetings of_ the 
associat10n ai:id haye _ heard many papers, but 1 have never heard 
a more interesting ahc;l ins1:ructive paper than ·this. vVithout 
attempting _to fi.atter our friend Mr. Kirkpatrick, I think his 
paper is most instructive, dealing as it does with the res·ources 
of our ·country. The paper is not 111 any way an exaggeration 
or an exhibition of boastfulness, for it is all based on facts and 
figures, and 'I believe we can rely upon every w9rd ·said by the: 
gentlemen who_ were sent in to explore as being perfectly t:nie; 
and corre.ct; we can rely upon their report as being very ac~u
rate, ~or they know of what they speak. There are some gent1¢
men with us to-night who are not surveyors, and I would li~e 
to hear from some of them. . . 

Mr. Thomas Southworth (Director of Colonization and foir
estry )-I am glad to be able to express my appreciation of the
paper read by Mr. Kirkpatrick, and although a great deal on 
what has been said by him is very familiar to me, it has been put 
in such an interesting way that it sounds new. I do not thin,k 
that the accuracy that has been referred to was over-estimat_~cf 
by your President's words. I happened to see the report of 
one of the surveying parties before it was printed, and the sur
veyor reporting was a little diffident about what he said-_ it is 
true it was ·about fish; he hesitated about putting on paper_ wh~t 
he actually saw. I think, with _ Mr. Kirkpatrick, _that the esti
mate of timber made by the exploring parties will be found to 
be very considerably tinder the _ actual . amount. . I think 
that has always been the case. that the 'estimate of hmbe~ has 
been very much below what is actually c_ut . on the ternJory 
estimated. However. I doubt very much_ ii ,Ye c;an figure qn 

· the possible revenue of fifty cents· a cord from the total quantity 
of pulpwood, because the v~st. body, the ~r~a~ bulk of ~ulp
wood, grows on ]and that is most smtable . ._£qr agncu~
ture, and if the,- plans of the GoYernment are earned out, and 
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they will be to a very great extent. tl~ere w~ll be_ very -little 
revenue derived from pulpwood. Mr. Kirkpatnck did not men
tion that just south of the high land there occurs a small farm 
oi about a million acres, similar to that sixteen million acres; 
and if the large belt is settled as rapidly as the small belt was 
settled, there will be very little revenue from the pulpwood, for 
as you all know, the settler has the privilege'! of taking .off the 
pulpwood free from duf's; and if it is settled as the other was, 
it will be settled in a very few years, particularly if the rail
ways referred to by Mr. Kirkpatrick are extended as rapidly as 
I hope they will be; one of them, I expect, , will reach the. dis
trict within quite a reasonable time. I· refer now to the one to be 
built by the Government. 

In addition to the territory mentioned by Mr. Kirkpatrick 
I think there is about three or four millions of acres he did not 
1nention-the tract of the W abigoon-I do not think he has 
,drawn the long bow in any respect. I think there is a bigger 
l1eritage than we dream of or than he has referred to, in the im
mense wealth both from timber and minerals and water power and 
heat and light to be found in that territory. I fancy it would be 
greatly to the interest of the Province generally if this paper 
could have a wider circulation than it will obtain in the publi
-cation of the report of the Surveyors' Association Meeting. I 
diank you for being permitted to speak, and I congratulate Mr. 
Kirkpatrick on his paper as being very entertaining and in
:structive. 

Mr. Kirkpatrick-I was pressed for time: if I had 
·not been I could have gone on and made the paper twice 
:as long as it now is. There are little spots here and there con
taining just about a million acres each, but I was only referring 
to v/hat is called " Northern Ontario," and that has been already 
oescribed. I was trying to do missionary work there ten years 
~gn: when young men came into the office and saw the plans, 
1 would say to them, " Why don't you go up there, half a 
·dozen of you fellows from York Cournty? If a dozen or twenty 
,of you go up to those townships before you are married and 
-agree to stay unmarried for two years, take up farms contigu
ous and lend a hand to each other, clear twenty acres, each and 
-p~t up a ho:tse, you can then return to Ontario and bring your 

. wives up with you, and the wives won't suffer from the mos
·quitos and the possible children won't suffer from the bites of 
-:r11osquitos. and you will have no school taxes for seven or eight 
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years" ; but the answer invariably was, "It is too far away." 
I said, .. It is exactly as near the centre of the earth ·as London 
is, what more do you want? " But now they are tumbling over 
one anoth~r to get up there, whereas if they had gone up there 
seven or eight years ago they would have been rich men now. 

President Dicks~n-I_ know that some years ago there was 
a great deal of emigration from Ontario to Manitoba and I 
spent fiv~ seasons in Manitoba; I have been over a gr;at deal 
of Ontario, and I know that there are millions of acres at 
\Vabigoon and other places. If I wanted land I would not go 
out of_ Ontario to Manitoba. There is heavy timber on the land, 
not too heavy to clear, and plenty of water. I have often won
dered why people went to bare land when such an area was 
up there for settlement, better land. 

Mr. Barrow-Are these facts known at all in the older coun
tries, in England? 

President Dickson-Yes, pretty well. 
Mr. Kirkpatrick-Twenty-two thousand pamphlets were pub

lished and ar~ beirng distributed as fast as possible, and any sur
veyor who has not got a pamphlet can- have one· for the taking, 
or if you give me your address I will send it to you. They ~re 
being read all over the world at the present day. 

Mr. Southworth mentioned the fish, and any of you that 
have seen and known the lerugth of a paddle, can find the length 
of a fish, the trout, on the Ogokee. The timber estimator re
ported, after a great deal of hesitation, that they had all agreed 
'that they would say nothing about the fish that they cau~ht 
and saw in the Ogokee, which is a tributary of the Albany, btit 
he said, " I have lived on the N epigon River for twenty years, 
and I can truly say that the fishing was inifinitely better on the 
Ogokee. The Ogokee is only about three hundred miles long 
-as far as was traversed-and they have a picture-you all 
know what the width _of a clapboard is-of speckled trout hang
fog covering- three or four of t~ese clapboards, ~nd you can 
fancy what the trout are up there. The Ogokee was not kno":n 
to con:tain trout ·at all, because the Albany does not cpntam 
trout, so that they must have got in there. from th_e N epigo? 
River, .which is a unique river, and exceptm~ the Temagami, 
1s the only one I know· that has an ~mtlet both_ ways. You can 
go up the N epig-on River and (without . g-ett!ng out of your 
canoe) into the lake and down the other nver mto the ,Og-okee. 
There is no land between, just the same as the Temagami. which 
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at some seaso~1s of the year runs 11Jorth, and at others south into 
the Sturgeon River. 

You see pictures of the cattle which are raised_ at Moose 
Factory, just as fine looking _beasts as ~ou ev~r saw; and it gives. 
the amount of pounds that the beef weighed at so many months. 
old. 

Mr. Aylesworth-Were there any potato bugs. found on the 
green vines in October? 

Mr. Kirkpatrick-No. 
Mr. Aylesworth-. Is the pulpwood to be manufactured into 

paper or only into _pulp? _ _ 
Mr. Kirkpatrick-That. is not : settled. yet. I do not know. 

They are manufacturing some kinds of paper at Sault St. 1\Iarie. 
Mr. Southworth-The Order.,.illl-Council only requires it to 

be made into pulp. 
President Dickson-I do not- think the day is far distant 

,vhen it will be made into paper. 
Mr. Southworth-I do not think it will require any· further 

instructions to bring that about: I think Canada will be the 
paper manufacturit11g country of the world in ten. years. 

, Mr. Kirkpatrick I think we will have a paper manufactur
ing plant at the- Soo before ten years. 

,., President Dickson-No doubt just as fast as we find, the 
quantity of raw material· up there for our industries, those in-
dustries will start. · · 

Mr. Southworth-There is a very strong effort. now being 
made by some of the pulp men to prevent the exportation of 
pulp, but no action_ has be.en taken by the Government in the 
matter. 

In the e:xplorations that are made isn't there some consid-
erable area-still unexplored? · 

Mr. Kirkpatrick-. Yes, a very .large area. One explorer went 
up. the Albany to -James Bay and back by Moose River. 

It was thought to be muskeg, but the timber explorers found 
it was valuable· day land, which. is, of course,. as. good farming 
]and as you could want. The clay belt is reported to be really 
good- agricultural · farming· land. 

Mr. Southworth-There. may be still more clay to the north 
of that belt. -

Mr. Kirkpatrick-· Yes; north of that .there was found to be 
muskeg, but it was not -explored through, and. there may be 
other clay land . th~re. 







[This Association is not responsible as a b,dy for the opinions expressed in its Papers by· 
Authors.] 

THE NORTHWEST ANGLE. 

BY OTTO J. KLOTZ. 

Anyone looking at a map of Canada carnnot but be struck 
by the apparently anomalous jog in the international boundarv
at the Lake of the Woods, and the question naturally arise;,_ 
" How came this jo.g?" 

This question came before the Associatiorn some years ago,. 
without receiving a definite answer.· One member volunteered 
the opinion or suggestion that it was through a clerical error,. 
that "northwest" should· have been "southwest," as the south
i,,vest angle of the lake is close i to the 49th parallel, which from 
there to ·the Pacific Ocean is the international boundary. 

I shall. be as briief as possible, .and quote only such parts of 
treaties as are essent_ial' to the matter under consideration. 

Let it be premised that the most reliable map at the time, 
and the one that was used ifor the negotiations of the treaty of 
1782 was that of John _Mitchell, dated February 13, 1755.* 

In the provisional treaty of 1782, made between Great Britain 
and the United States, we find in the second article. the bound
aries described as follows: " thence through Lake
Superior, northward of the Isles of Royal and Phelippeaux, to· 
the Lpng Lake, and · the water communication between it and 
the Lake of the Woods; thence through the said · lake to the 
most northwestern point thereof, and from thence on a due west 
course to the river Mississippi; thence by a line to be dra~n 
along the middle of the said river ~ississippi, · until it shall 
intersect the northernmost part of the thirty-first degree of north 
latitude.· " 

Let it be remarked here that at this time the western: bound
ary of the British possesions was the Mississippi River. The· 
whole basin of the Mississippi was originally claimed• by France· 
by virtue of discovery . 

. . 
*Moore: International Arbitration, p. So. 



108 ASSOCIATION OF ONTARIO LAND SURVEYORS. 

On November 3, 1762, France ceded this vast area, known 
as the province of Louisiana, to Spain. 

Following the decisive action 0111 the Plains of Abraham, the 
·western boundary of the British possessions was extended by 
the treaty of February 10, 1763, between Great Britain, France 
and Spain, to the Mississippi. 

Spain, by the secret treaty of San Ildefonso, of 1800, transferred 
back to France that part of Louisiana which she held, and in 
r 803 · Napoleon sold the same to the United States for 
$r 2,000,000 cash-a small sum for an empire. 

If we turn to the map just quoted, reproduced in part in 
Moore's International Arbitrations, we shall find that the Lake 
of the Woods is shown as an elliptical area, dotted with islands, 
and having its longer axis running northwest-southeast, in gen
eral trend with the river from Lake Tecamaniouen (Rainy 
Lake), through both of which the boundary line passed. 

From the topography of the country as known then, it 
seemed natural to continue the boundary line in the same gen
eral direction through the Lake of the Woods to its north
west shore, thereby also dividing the lake about equally. 

With our present maps, showing many large and deep bays 
in the Lake, we ~ould perhaps have difficulty in deciding which 
is the n:orthwest or southwest angle. 

On paper the boundary. line looked very simple, clear and 
void of ambiguity, hut the future had trouble in store. 

The definitive treaty of peace between Great Britain and the 
United States was concluded September 3, 1783, and by it the 
boundaries were defined in terms similar to those in the pro
visional treaty. 

At this time neither the latitude of the most northwest point 
of the Lake of the ·woods nor of the source of the Mississippi 
was known; it was simply surmised that a line drawn due west 
from the former would strike the Mississippi. This uncertainty 
was subsequently expressed in the fourth article of the Treaty of 
London, signed November 9, I 794, as follows: · 

"\i\Thereas it is uncertain whether the ~iver Mississippi ex
tends so far to the northward as to be intersected by a line to 
be <lr~wn due west from the Lake of the Woods in the manner 
mentioned in the treaty of peace, . the two parties .will 
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thereupon proceed by amicable negotiation to regulate the 
bounc.'ary line in that quarter. . . . " 

Before any steps were taken in this direction, and before 
.cmot lier tre~ty was concluded . with Great Britain, the United 
Stat~~ acqmre<l by treaty as above stated, the vast territory of 
Lou1s1ana, whereby her western boundary was extended pre
s?mably to the watershed between the Mississippi and the Pa
cific. In a recent official publication from Washington we read: 

" The want of precise definit~on of limits in the treaty ( with 
France) was not objected to by the American commissioners, 
as they probably foresaw that this very indefiniteness might 
prove of service to the United States in future negotiations with 
other powers. In fact, the claim of the United States to the 
.area now occupied in Oregon, Washington and Idaho in the 

· negotiations with Great Britain regarding the northwestern 
boundary, was ostensibly based, not only upon prior occupa
tion and upon purchase from Spain, but also upon the alleged 
fact that this area formed part of the Louisiana purchase. That 
this claim was baseless is shown not only by what has been 
already detailed regarding the limits of the purchase, but also 
by the direct testimony of the French plenipotentiary, M. Barbe 
IVTarbois." 

By the Treaty of Ghent, December 24, 1814, it was agreed 
to provide for a final adjustment of the boundaries, and pro
vision was made for the appointment of commissioners to fix 
~md determine {Article VII.) "that part of the boundary line 
between the dominions of the two powers, which extend from 
the water communication between Lake Huron and Lake Su
perior, to the most northwestern point of the Lake of the 
"\Voocls " 

Before steps were taken to carry out the provisions of Article 
VII., a ~ol)vention was .concluded October 20, 1818, between 
~reat Britain and the United States, ~f which Article II. is: 

"It is agreed that a line drawn from the most northwestern 
point of the Lake of the Woods along the forty-ninth parallel 
of north latitude, or, if the said point shall not be on the forty
ninth parallel of north latitude, then that a line drawn froi:n the 
said point due north or south, as the case may be._ until the 
said line shall intersect the said parallel of north latitude, and 
from the point of s,uch intersection due west along and with 
the said parallel, shall be th~ line of demarcation between the 
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territories of the United States and those of His Britannic Ma
jesty, and that the said line shall form the northern boundary 
of the said territories of the United States and the southern 
boundary of the territories of His Britannic Majesty, from the
Lake of the Woods to the Stony Mountain's·" (that is, to the: 
Rocky Mountains). 

As it _was highly improbable that the " ffi()St northwestern 
point of the Lake of the Woods " would lie on the forty--
11inth parallel, a jog was to be expected at that point. It might. 
have been northward instead of :s.outhward, as the subsequent 
astronomical determinations of that point riecessitated. \Ve see, 
therefore, that it was througµ the wording in Article IL of the
above Convention that the proje~tiqn of ·what is riQW the State_: 
of M.innesota into Canada cirigin'atecL The. northern extremity· 
of this projection is ½:nown as "The Northwest Angle.'' 

It may be observed that the boundary line as described in· 
the treaties of 1782 and 1783 from· the intersection of the forty
fifth parallel with the St. Lawrence to the Lake of the \Voods, 
is wholly a. water boundary, and furthermore; that th~ Lake of 
the Woods was on- -or near- the southern limit: of the· region 
claimed by the Hudson's Bay Company .. 

The water boundary was a natural boundary, and ·had the: 
apparent merit of· easy definition. When to this ·water bound~
ary was to be attached a certain parallel of latitude, as was stipu
lated in the Convention of 1818, the simplest way "·as by a 
meridian. This was done, and we have in consequence the
apparently anomalous intrusion- of Minnesota. 

· The above then is the explanation of the jog in our boundary 
line at the Lake of the Woods. We shall, however,- continue· 
the narrative consequent to Article VII. of the Treaty of. Ghent. 

It was not until June, 1822. that the Commissioners (Messr_s~
Barclay and Porter) _issued instructions to the surveyors as to 
the work under Article. VII. By October, 1824, the surveys 
were made, · but the Commissioners" failed to agree on the inter
pretation of " Long Lake " of the treaty of 1783, the surveys 
not showing such ··a -lake coritiguous to Lake Superior. The 
Commissioners drew up separate reports for their respective gov"'. 
ernments in 1827. 

No discussion as to th~ boundary, unider Article VII., took 
place for many years afterwatds, arid ·it was 'not till ·1842 that 
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~he diff~rences were ~ettled by the W ebster""Ashburton Treaty. 
By Article II. of this treaty. the boundary line is .accurately 
defined from Lake Huron to. the most northwestern point 
of the Lake of the. Woods. . The latter part of the description 
.reads: 

" to the mouth. of Pigeon River, and tip the said 
-river, to and through the north and south Fowl Lakes, to the 
lakes of the height of land between Lake· Superior and the 
.Lake of the Woods; thence, along the water communication of 

.Lake Saisaginaga, and through that take; thence, to and through 
;Cypress Lake, Lac . du Bois•. Blanc, Lac la Croix, Little Ver
.milion Lake anid Lake Namecan, and through the se·veral small
··er lakes straits or streams, connecting the lakes here mentioned, 
to -that' point in Lac la Pluie, or Rainy Lake, at the Chaudiere 
Falls from· which the Commissioners traced the line to the 

' -most northwestern point of the Lake of the Woods; thence, 
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along the said line, to the said most northwestern point, being 
in latitude 49° 23' 55" north, and in longitude 95 ° 14' 38" west 
from the observatory af Greenwich; thence, according to exist
ing treaties, due south to its inlterseetion with the forty-ninth 
parallel of north latitude, and alon,g that parallel to the Rocky 
Mountains. It being understood that all the water communi
cations and all the usual portages along the line from Lake 
Superior to the Lake of the Woods, and also Grand Portage,. 
from the shore of Lake Superior to the Pigeon River, as now 
actually used, shall be free and open to the use of the citizens. 
and subjects of both countries." 

If England in 1782 had stood upon the motto " What we have 
we'll hold," there would now be no " N otthwest Angle." But 
that is another story. 

Note.-The significant part of the map of 1755 1s herewith 
reproduced, together with one of the present time. 

DISCUSSION. 

Mr. H. DeQ. ·sewell-1 have been up there, but never 
really knew· how the Northwest Angle had been established. 
I heard a numbe·r of theories, but never before knew 
how it was actually de.fined. The true Northwest Angle 
is in Shoal Lake, probably, because Shoal Lake is really 
part of the Lake of the Woods. I have always under
stood that this Angle was a kind of compromise. That 
the American Commissioners claimed one point, and the Can
adians claimed another, and a compromise was arrived at by 
runni_ng up a little creek. 

The Americans claimed to go round to the north of Hunt
er's Island, and the line was struck through to the south of ilf:. 
I believe that a system of ·give and take was adopted. 

The Canadians claimed Buffalo Bay and the Americans. 
claimed the northwest angle· of Shoal Lake, all part of or con
nected with the same water, and the present plan was adopted. 
as a compromise. 
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Mr. G. L. Brown-Are not all the waters up there joined 
together? 

Mr. H. W. Selby-Yes. 

Mr. G. L. Brown-Would it not be a good chance now, 
·when we. are about to arbitrate with the American Government 
rabout the boundary at Alaska, to straighten the boundary at 
the Northwest Angle? 

Mr. H. W. Selby-It has given me much pleasure to second 
this motion. There might be individual rights up there, such 
as those of the large fishing companies, which could not be 
interfered with now after so many years, so that I think it might 
be very difficult to make any change such as has been suggested. 

The President then put the motion, and, on a vote having 
been taken, declared it carried. 
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MINE SURVEYING, UNDERGROUND SURVEYS , 
AND PLANS. 

BY DEMOREST & SiILVESTER. 

A few years ago a pape:r with this title, no matter how fault
less in style or complete and explicit in subject matter, would 
have possessed a merely academic interest to all but a very few 
of the members of our Association. With the n;tpid increase in 
the development of the various mineral resources of our Prov
ince during recent years, however, this branch of the profession 
is engaging more or less of the time and attention of a con
stantly increasing number of our members. 

lust as the surveyor in the southwestern part of Ontario 
dev~lops, sooner or later, into a drainage engineer, so the sur
veyor in New Ontario finds himself compelled to become famil
iar with mining work. 

The average ·• mining expert," as far as he i~ in evidence in 
this part of the world at least, is brought to a sudden halt when 
confronted with any instrument work. Thus the mining engin
eer ,vho is also an O.L.S., and therefore thoroughly conversant 
with all kinds of instrument practice, has a great advantage over 
the "mining expert;" and the mining companies in this vicinity 
are becoming educated up to the point where they expect the 
man who does their engineering and underground work to be 
able also to do whatever surface surveying may be I11ecessary 
in ccnnection with the property. 

The importance of obtaining complete and accurate surface 
plans of any mining property before development work is com
menced cannot be over-estimated. Instances could be quoted 
in this district, where expensive shafts have been sunk and other 
development work done, completely outside the limits of the 
property npon which the owners supposed they were working. 

,vhen the prospector attempts to develop his own "find," 
he is ustrnlly somewhat short of funds, and naturally wishes to 
spenfl eyery dollar toward showing up the property for a sale. 
vVhen, however, the man or company takes· hold, who intends 
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to go_ into legitimate development for mining, a careful topo~ 
gTi' I- h_1cal survey of the outcrop and the vicinity should- be made 
and the location of probable buildings and plant decided upon~ 
.s~ that any_ develoJ?me?t work may be done intelligently and 
~1th a defimte end m view from the commencem~nt. The posi
tion of a happy-go-lucky shaft, which might just as easily have 
been sunk elsewhere, but which, after completion, is thought 
too valuable to abandon, may often spoil the convenient and 
economical arrangement of the subsequent hoisting and· min
ing plant. 

Frequently, however, the system of developing' by shafts, 
drifts and cross-cuts, or by diamond drill, or by a combination 
of t !1ese, may reveal the ore body in an entirely different Jorm 
from w_hat was anticipated by the surface showings and form~
tion. In these cases, the most complete plans and surveys~pos
sib]e should be made of all work done, to enable one to decide 
upon the probable shape and extent of the ore deposits, and 
the proper location and direction of. the working shaft or shafts. 
\\re do not recollect any instance where the incline of a shaft 
bas been fixed to suit the convenience of the surveyor. We may 
say, however, that we have found the most convenient angle 
to be about 45 or 50 degrees, and the most inconvenient, just 
less than 90 degrees. 

In vertical shafts plumb-bobs are used, hung as far apart as 
the space between the timbers will permit. Where the shafts 
~re deep, heavy bobs should be used, suspended with fine wire 
or woven cord. A twisted cord will continue to untwist and 
stretch for hours. If the bob is allowed to hang in a pail of 
water, it will come to i-est much more quickly, and be less easi,ly 
disturbed by air currents. 

vVhen the line of the shaft is established at top and· bot
tom, whether by transit if inclined, or by plumb-bobs if ver
tical, intermediate points should be marked on the shaft tif1;1bers, 
:i few feet above the floor of each level, where there will ·be 
least probability of their being disturbed. For aligning inclined 
shafts, a diagonal eye-piece on an ordin~ry transit . will· suffice 
iii almost every case. For producing the .lme of the shaft down:
wc1r<ls for timbering, etc., the instrument can be set up on the 
dmvnward production of two points on line higher up .. About 
th_e only cases where an eccentrically mounted telescope 1s really 
necessary, are wh~re a shaft changes its incline, arnd where a down
lvard production of the shaft line has to be made through a 

IO 
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:small aperture in a platform or pentice. We have found the 
most convenient instrument to be one with the extra tele
.scope mounted vertically over the other. This places the 
.eccentricity in the vertical plane, and obviates all trouble with 
-0ffsetts, except in the rare cases where such an instrument 1s 
:used for vertical traverses. 

Permanent traverse points should be established on every 
Jevel. and the traverse connected with the line of the shaft. A 
trav~rse point is usually marked by drilling a hole in the roof 
,of the drift, say four or five inches deep, and driving in a dry 
-wooden plug, which will swell with the moistu·re and fit very 
.tight. Into this plug is driven a small screw-eye, from which a 
Jilnmb-bob may be suspended. Once these points are estab
JisheJ on a plan, it is never necessary to get up the line of the 
:shaft for any further work on that level. Everything 
1,ossib]e is done to prevent the necessity of having recourse to 
the shaft, as that means the cessation of all hoisting operations 
,x11ik the work is in progress. 

There are many contrivances, in the way of plummet lamps, 
discs or cards with slits, etc., for use as sighting points under-' 
ground; but we have found that a common candle is quite sat
isfactory for a11 ordinary work. For short sights it can be held 
a few inches above the plumb-bob string, the latter forming a 
dark line across the flame. For longer ~ights, the open page 
bf a field book may be held behind the plumb-bob string, and 
\\·hen illuminated by a candle held in front and slightly away 
from the line of sight, forms a white background. 

For illuminating the crosshairs in the instrument a~so, a 
c.and]e is all that is necessary. \Vhen the transit is not pro
vided with hollow axis and reflector, the candle rnav be held at 
arm's length in front of the objective, and slightly ·to one side. 
The neat lantern, with supporting bracket, should be left in the 
oHicc to adorn a shelf, together with the short-focus reading 
glasses which are usually attached to surveyors' instruments, 
and all other attachments which are not absolutely ·necessary. 
The most convenient reading glass is a jeweller's eye-glass, 
v,rhich leaves both hands free, one for holding the candle, and. 
the other for manipulating the clamp and tangent screw. The 
nse of the v·ery short-focused attached reading glasses renders 
one very liable to get his hair and eyebrows singed with the flame 
of the candle. 
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For ordinary work, the drifts are usually considered level 
from_· the shafts to the stopes; but where extreme accuracy is 
req~ired, levels are run along the drifts, and bench marks es
!abhsh:d,. the plugs at th~ traverse stations serving admiral>ly 
tor this p~rpose. The d1ff erent levels of the mine are con
nected verttca~ly by measurements down the shaft, checks being 
made wherever possible through winzes. 

Th_e nickel-~opper ores of this vicinity do not occur in regu
lar ~ems, but m colu~nar or lenticular masses, frequently as
.summg a s?mewhat spiral form; an1d a rapid survey of a large 
stope of this character frequently calls for the exercise of some 
thought and ingenuity. There are usually a niunber · of drillers 
~md muckers working in the_ stope, frequently by contract, and 
;all work must be suspended during the survey, as the operation 
of climbing up and down the steep incline is apt to dislodge 
loose material, which would endanger the life of anyone work
ing below. So it is highly desirable that the most expeditious 
methods possible be used. 

Any accessible point along the walls or sloping floor of the 
·stope is defir1ed by placing a candle and reading the horizontal 
.and vertical angles, and measuring the incline distance. · The 
lJest tape for mine work is a light steel one, 5- I 6 inches wide, 
100 feet long, in closed case, and nickel plated, to prevent cor
rosion from the highly mineralized mine water. 

For inaccessible 'points in the roof we have designed an 
extension rod, capable of measuring heights of sixty feet or 
over. This rod is made of wood, in sections, and varies from 
three-quarters of an inch square at the top to about two inches 
-square at the bottom. The different sections connect with dowel 
vins, and a candle is attached near the t.op. The method used 
is almost the reverse of that of taking soun<lings in water. 

Various refinements of method suggest themselves readily 
:after some experience, lvhen very accurate results are required. 

When a proper system of points has been e~tab_lished in a 
mine, the projection of lll;W work, such a_s the ~mkmg of new 
shafts, connecting different points by drifts, wn:zes, etc.,. b7-
comes a simple matter. In sinking a new ~vorkmg shaft 1t 1s 
frequently possible to carry on the work s1111ultane~uslv from 
,different points, by sinking and raising to meet, thus savmg a_ great 
deal of valuable time. It is simply a case for the exercise of 
111e greatest care and caution_. and every possible means should 
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be used in checking the results, as the work usually involves 
the expenditure of many thousands of dollars. 

Too much care for one's personal safety cannot be taken 
when working underground. One should be always accompan
ied by a mine foreman or other experienced miner when going 
into unfamiliar workings in the mine. On the other· hand, when 
working around a shaft or in other perfectly familiar yet dan
gerbu~ places, one should be constantly on the alert against 
that condition of mind so aptly described by the old proverb, 
" Familiarity breeds contempt." 

Fire-damp is never encountered in mines in this formation 
(Archaean)~ owing to the total absence of all carbonaceous ma~
ter; choke-damp very rarely, and only in unused workings. Care 
should be exercised, however, on venturing into poorly venti
lated stopes too soon after blasting. The gases from the ex
vlosioh are apt to cause violent· headache and nausea, especially 
to one unaccustomed to them. 

A system of examinatioru called " magnetic surveying " is 
coming into practice in connection with the magnetic ores of 
this vicinity. It is used as a means of determining the size 
and shape, both horizontal and vertical, of ore bodies. The 
instrument used is called a magrnetometer. It consists essen
tially of a sensitive magnetic needle, swinging between pivots, 
and mounted somewhat similarly to a ship's binnacle, so that 
it can be used either in the horizontal or vertical -plane. An 
adjustable magnet, to compensate for the normal magnetic at
traction of the earth, is attached to the arm carrying the sights; 
and the normal magnetic variation in azimuth for the vicinity 
is obtained. The surface ov.- the ore deposit and in the vicin
ity is then staked out in squares of fifty feet or less, the lines 
running astronomically in the cardinal directions. The mag
_netometer is set to read zero both horizontally and vertically, 
when pointing horizontally in the meridian. Horizontal and 
vertical re_adings are then taken with the magnetomete~ at each 
intersection. From these readings isomagnetic · curves are 
plotted, somewhat r~sembling contours on a topographical map. 
A ~eparate plan. is made for each set of readings, one ·called 
" Plan of H9rizontal Intensity:" the other " Plan of Vertical 
Intensity.". From these plans the probable magnetic poles are 
defined, giving the major axes of the ore lenses. 

The magnetometer is also use<l as a means of-'prospe~ting 
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for ore;_ ~mt we· believe· its usefulness in this respect is confined 
to locahhes where the surface of the rock is covered with shal
low swamps or earthy deposits, and the outcrop cannot be 
~een . 

. _To obtain the full benefit from mine plal1!s, they should be 
revised to date every month. When this is done systematically 
from the start, such plans form a complete record of progress, 
showing tlie extent of any particular working at the end of any 
specified month, and the amount of work done i111 such work
ing during any number of months. An original plat should· be 
made on strong detail paper of each level separately, showing 
all traverse points. These can be extended each mornth as the 

· work progresses. For very small workings, a scale of ten feet 
to an inch may be used, but for the average mine, twenty feet 
to an inch is the most convenient scale. From these separate 
plans a· common· tracing is made, showing all the levels. This 
plan is really a series of horizontal projections of the various 
levels upon a plane assumed below the deepest workings. The 
outlines of the different levels may be distinguished by different 
colored inks up to a c·ertain number, say five or six; but colored 
inks blueprint very poorly, and it is much better to reserve 
all colors for rock and ore distinctions. We have adopted an-· 
other system, which seems to be quite satisfactory.. The lines 
consist of long dashes with· groups of dots between, the number 
of dots indicating. the level. Thus, the first level is indicated as 
follows:--.- -- - -- - -. - - ; fourth level, -- - - - ---
-. - - - -- , etc. Beyond the fourth or fifth level this becomes 
too cumbersome, and the dots are replaced by small figures, 
thus, ninth level, -- 9 -- 9 -- , twelfth level, -- 12 

- 12 -- 12 -- . Notwithstanding any attempt at distin
guishing- marks for the different levels, any plan showing more 
than three or four levels, where the ore body is so nearly ver
tical that the projections , encroach' on each other1 becomes 
very complicated and confusing to one not thoroughly convers
ant ·with the workings. in the mine. So it is, _if not absolutely 
necessary, at least highly expedient to have a series of plans, 
showing the levels in pairs, th11s, "surface and first level." "first 
and second levels," etc., in addition to the general plan of all 
the levels. · It is seldom necessary to examine any level rela
tively to any other, except that immediately ahove or below it. 
In snd1 cases the general plan may be consulted. The extension 
each month may be shown by fine dotted lines with the date 
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,vritten on. The general plan need not be revised oftener than 
twice a year. 

It is usual to have two vertical plans or sections, taken in 
directions at right angles to each other. For some purposes 
it may be necessary to show an actual section along some given 
plane, even if such plane does not intersect all the workings. 
it is more usual, however, to make a series of projections of 
Yertical sections taken in parallel planes. The strike of the 
planes should be chosen so as to intersect the ore bodies as 
much as possible along their greatest length; and the position 
of each plane of section showed on the plan of the correspond
ing level. Any number of levels can be shown in section on 
one sheet, of course, as the lines do not overlap as in the hori
zontal projections. 

Where the shape of the ore body becomes very irregular, as 
in •,the case of a spiral, for instance, it is very difficult to give 
an adequate representation with two sections at right angles. 
In such cases, the most feasible scheme is to show, in addition 
to the others, a developed section along a series of planes fol
lowing the spiral. 

Red and blue may be used in general to distinguish ore 
and rock, or as many colors _as may be desired for different 
kinds of rock and varieties or qualities of ore. Surfaces may 
be tinted on tracings to be sent away, accompanying reports,. 
etc., but colored dotted lines only, denoting boundaries between 
ore and rock, should be used on the original tracings. as ore 
sur~a.ces of one month may become rock surfaces at the ti.ext 
rev1s1on. 

All diamond drill holes should be shown on the plans and 
sections, as they form a valuable aid in projecting n_ew develop
ment work in the mine. Negative results from diamond drill
ing, however, should not be allowed to override positive 
indications from actual workings; for . diamond drills have a 
peculiar faculty of following thin seams of rock between bodies 
of ore, and vice versa also. Nor need a surveyor be surprised 
to find the actual intersection of a diamond drill hole with 
some · workings several levels below the surface. several feet 
from the projected intersection on his plan: for these holes fre
quently describe curves, the drill having been deflected by seams 
or other inequalities in the ground. 
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A complete sett of blue prints, showing the latest revision,. 
should always be on file at .the mine office, for the daily inspec-
tion of the mine captain and the shift bosses. In this way these· 
men become familiar with the workings as they actually are,. 
rather than as they think they are, and have a much more· 
intelligent grasp of the work. Without plans, the work must 
he carried on more or less at random; and we have seen in-
stances, in mines where no regular systematic surveys and plans: 
were made, of enough absolutely useless work being done in 
a month to pay for regular surveys for a year .. 

Section 3 I of the " Mines Act " requires that complete plans 
of working mines shall be filed ~n the Bureau of Minies every 
six months, and empowers the inspector to demand complete 
plans up to date, a_t the time of his visit. · Although we believe 
this section of the Act has not been very strictly enforced by 
the Department in the past, we know that a compliance witp-, 
its regulations is very much appreciated by the inspector, as it 
greatly facilitates his work. 
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THE FIELD OF DRAINAGE ENGINEERIN-G. 

BY A. S. CODE, O.L.S. 

The field of Drainage Engineering is growing wider as general 
development goes on, and the public are becoming aware that 
there is good investment in spending money to drain low, wet 
lands; but little drainage is attempted in districts newly opened, or 
where the higher lanqs have not attained considerable value~ But 
it is only a question of time until this condition exists, and in _many· 
parts of the Province swamps, that a few years ago were con
sidered of little value, have become smiling farms that will repay 
the labor expended in their cultivation, and are· of a greater value 
than the older and higher lands in the same locality. Graduar 
changes are taking place that render it necessary to amend exist~ 
ing drainage laws. The higher portions of wet lands have become 
drained and water speeded, so that lower lands have become 
flooded and what were quiet streams have now become rushing 
torrents in times of flood, sometimes carrying away bridges and 
fences; and though the Drainage Act appears clear as to the liabil
ity of certain lands to assessment for clrainage works to relieve 
those conditions, there is ever extensive litigation, based upon 
rights of owners, constitutionally, and as defined by the Drainage 
Act, and one can hardly reconcile the judgments given by the 
Courts and the impressions first received upon reading the Act. 
On account of 1 he difficulty of compiling a report on drainage 
schemes to agree with judgments given, the labor of engineer-
-ing the larger drainage works falls to Engineers who have made a 
specialty of that particular branch, and no small share of the 
practice of such is composed of Court work. 

The principles of drainage assessrr:ents appear simple enough 
at· first sight, h\lt to properly apportion Benefit, Outlet Liabilit:v. 
and Injuring Liability. Assessments in a drainage scheme of 
more than the average scope, requires a g·eneral idea of proportion 
and a skill only attained from experience. The construction 
placed upon the different classes of assessment~ by the Courts 
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appears to be quite clear, but the means of determining the pro
portion of Injuring Liability seems to me the more difficult, and 
is only accomplished by a careful examination of each particular· 
parcel for artificial work and a reduction comparatively for each 
parcel to some mathemat~cal basi~ assumed to gauge the increase 
over "nature's speed," and even having accomplished this much, 
the Engineer is generally required to show that the basis assumed 
is a fair one, particularly where an appeal is made to the Drainage 
Referee. 

The dangerous flooding of large creeks is becoming a matter 
of no small ·moment to owners of lands· adjacent, and difficulties 
.appear where the cost of work necessaty to relieve the injured 
lc.nds is larger than, or nearly as large as, the benefit to be con
ferred by the 'drainage work. It is to be hoped that the coming 
legislation will throw new light on the matter, or at least afford 
some means of relief. A number of schemes were abandoned last 
year from this cause , and a large percentage of creeks might be 
~laced in this class. · 

The adoption of a system of indexing field-books, plans, 
profiles, reports, etc., for office reference, is good policy, and a 
system of levelling which will check the errors of inexperienced 
rodmen will be found invaluable. Short and simple methods of 
work in the field are sought in drainage work, and the system of 
notes to occupy little space is to be preferr~d to a cumbersome, 
tedious method. 

In flat country, permanent Benchmarks should be established, 
and the levels taken on different drains, connected and reduced to 
a common datum form valuable information which mav take the ' . . . ., ' 

place of a topographical survey for practical purposes, at;1d which 
m~y also be found of service in the matter of evidet'1ce. 

The nuinber of drainage Engiti.eers appears to be in excess 
of the demand at present, as a number of Township Councils 
employ s9me local· man - perhaps a farmer with a fair education, 
who has purchased a level a_nd studied some method .of levelling
at the handsome figure of about $2 per day, who attends Ditches 
and Watercourses Act drains, but there is always a demand for 
the Engine~r or Surveyor who makes a specialty of drainage. 
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TRANSPORTATION. 

BY H. 'DEQ. SEWELL. 

Looking for a subject on which to found a paper sufficiently 
interesting to the members of our Association, without trench
ing too largely on the special ground of our sister profession 
( civil engineering), is always a matter of more or less difficulty. 

Our standard subjects are principally those relating to land 
surveys, and to these may be added standards of measurement,. 
drainage, mining, and a few other kindred subjects. These, 
O\\:ing to their limited area, have all been more or less well 
threshed out, and to write such a paper would necessarily entail 
considerable repetition. 

To discover a subject that would be of sufficient interest 
1 o the profession, and at the same time to avoid the necessity 
for considerable repetitions, has always appeared to me to be 
,-astly more difficult than the subsequent writing, but whether 
or not I have avoided these rocks in, the selection of my subject 
on this occasion, I must leave you to judge. 
· The subject of "Transportation" necessarily presents many 

points of interest. Who is there who has not at some period 
of his existence been considerably interested in_ the subject of 
packing pork, beans, flour, and other kindred articles through 
our dense primeval forests, to feed a crowd of hungry men dur
ing the period occupied in making a survey? And who of us 
has not had his peace of mind seriously disturbed at the bare 
suggestion of those indispensable articles running short, or at 
the prospects of a dog team loaded with provisions being de
layed owing to a snowstorm, if it should be winter, or a delay 
caused by a canoe being wind bound, should it be summer time? 

The surveyor is only the first pioneer in the progressive 
encroachments of man upon 

" The shadowy desert, unfrequented wood," 

filling- the intermediate or transition stage between nature and 
dvilization, to 

" Return again, as from a voyage rich with merchandiset 
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followed in turn by the colonization road, the thrifty settler,. 
\Yho clears his farm out of the forest and last but not least by 

' ' the railway, that supplies his needs and affords transportation 
.for his surplus products. 

In Canada the transportation of our surplus farm products 
is necessarily one of the burning questions of the day. So far 
as Eastern Canada, and for that matter a considerable portion 
of Ontario, is concerned, the country is fairly well settled and 
well supplied with railways and water communications to the 
.l\tlantic Coast (their only feasible outlet), and can fairly be left out 
of consideration, but Western or New Ontario·, which covers an 
immense territory,. together with Manitoba and the Northwest 
.Territories, are entirely dependent upon railways, until Lake· 
Superior' is reached. 

In order to convey some idea of the agricultural products. 
which to a large extent :,equire transportation, the following 
table, showing land products in Manitoba and Ontario from the 
latest returns is given, viz., 

MANITOBA 1901. ONTARIO 1900. 

MANITOBA. 

Land under cultivation...... 3,952,003 acres 

Wheat produced ............... 50,502,085 bushels 
Oats " ............... 27.796 588 " 
Barley " ..... ,......... 6,536,155 " 
Peas " .. . . .. .... .. .. . 16,349 " 
Rye " .... ... .. ... . . . 62,261 " 
Buckwh't " .............. . 
Beans '' ............. .. 
Flax 11 .............. . 16,349 " 

" 

Potatoes produced............ 4,797,433 bushels 
Roots " .. .. .. .. . .. . 2,925.362 " 

7,722,795 " 

Apples produced............... . ......... .. 
Hay and Clover produced... .. ......... . 
Tobaeco 11 

........... . 

ONTARIO. 

. 13,111,292 acres 

30,310,070 bushels 
87,693,261 " 
16,909,751 " 
14,058,198 " 
2,357,635 " 
1,874,261 ,, 
.820,373 " 

154,023,549 " 

21,476,439 bushels 
37,528,043 " 

II 

36,993,017 bushels 
3,133,045 tons 
2,854,900 lbs. 
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DAIRY PRODUCTS. 

Butter produced............... 2,743,090 lbs. 
Cheese " .. .. . .. .. .. .. .. I ,039,392 u-

Poultry produced .......... .. 
Horses " ........... . 
Cattle " .......... .. 
Sheep " .......... .. 
Pigs " ........... . 

417,652 
142,080 
263.168 
22,960 
94,680 

9,113,964 lbs. 
123,323,923 " 

9,541,241 
617,309 

2,429,330 
1,797,213 
1,771,641 

This includes the principal farm products as compiled from 
the Manitoba and Ontario Government reports, but does not 
include the Northwest Territories, whose products are con
siderable. 

These statistics are sufficient to show that there are large 
and· yearly increasing crops that require to be transported· to 
the Atlantic seaboard for transhipment to European markets 
-but this is not all. When the crops are harvested in the fall of 
the year, there is a sudden rush on the railways for transporta-
1tibn, first to Lake Superior, where navigation commences, and 
consequently cheaper rates to the Atlantic. This rush causes· 
a complete congestion of the railway traffic, as the following 
clipping from a recent paper will show, viz. 

" In Manitoba and the Northwest Territories there is a grain 
bJockade in nearly every city, village or railroad station. It is 
not an· unusual sight to see ten· or twelve elevators, 1in towns 
(,f I ,ooo to 1,500 population, all filled to the very doors. The 
little village of Wolseley is a fair sample of all the · small towns 
alorng the lin.e of the Canadian Pacific· :syst~m. · This town, 
with a population of less than 500, inhabitants, has three eleva
tors, which are filled with about 75,000 bushels of wheat .. The 
farmers have orga11ized an elevc\tor. company,. ind are building 
an 'elevator- of. 35,000 bushels capacity. Every building- · and 
storehouse· is filled to the ceiling with bags of wheat, and the 
agricultural implement warerooms are piled with wheat to the 
doors. iin fror1t of the retail stores are piled bags of wheat as 
high as the fi.t~st floor, and _in some instances· filling ·the sidewalk 
so that the residents have only a narrow path to pass through. 
In the rear of the main street are forty-five granaries, or tem
porary buildings, each holding 800 to I ,200 hush els of wheat. 
Farmers brought i-n six or twelve wagg-on loads of wheat •each, 
and finding every available building filled, they bought lumber 
and put up these temporary buildin:gs. ·On the platforms of the 
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elevators_ are piled hundreds of bags of grain, and alongside of 
th~ ~lt!vators are thousands of bushels of wheat in the waggons, 
~ra1tmg for a chance to ~nload. A~ one time there were sixty
tour waggons loaded with wheat m the street adjoining the 
elevators. Some of the waggons had been here for two weeks 
wi~hout am oportunity of unloading: The farmers_ leave their 
loads in the streets so as to be in the next rush to the elevator. 
Th~ blockade will, 1wwever, continue until the openiing of navi
gation. At present there are over 140,000 bushels of wheat in 
th~s town, and nearly 250,000 bushels of grain among the farm
ers in this locality'. - A farmer at one of the protest· meetings, 
who is well posted as to the wheat crop in Manitoba and the 
\Vest said that at least 50,000,000 bushels · of wheat woud be 
shipp'ed out, and then there would be over 26,000,000 bushels 
left for seed and breadstuffs." 

"On a basis of nine cents per bushel for moving this wheat 
crop to Fort William, tafoing the price charged from the near
est and longest haul of the Canadian Pacific Railway system, 
that corporation would receive $4,500,000 for moving the· crop 
of 1901. . Certainly the transportation problem will assum~ •ast 
proportions when all the land is planted, with wheat." 

In a discussion in the Dominion House, on the 10th March, 
Mr. T. 0. Davis said: 

" Enough money had, he thought, been spent on canals, and 
the time had come when_ a• quicker mode of transportation was 
r~quired than the canals afforded. . The difficulty was to get 
the wheat crop out in the same season it . was raised. The 
,-vhe~t depreciated six cents per bushel by being kept over the 
wi]f.ter, and this, added to the insurance and cost of storage, ma1e 
the loss to the farmer when unable to. ship it out the same year, 
something like ten cenlts per bushel.". · 

It will thus be seen tµat the \Vest, particularly Manitoba 
and the Northwest Territories, is- entirely dependent upon its 
railway communications until Lake Superior is reached, from 
which point there is water communication in addition to ~he 
railways, which considerably reclpces the -cost. _of transportation 
to the seft. 

The railways in Manitoba are the , Canadian- Pacific, the 
Northe·rn Pacific, and the· Canadian Northern (the latter re
cently reached Win.ri1peg). Besides these .. there are the Mani
toba ·•and· N ortlT\1/estern, and the Great North \Vest Central, 
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l>0th of which have been absorbed by the Canadian Pacific, 
whilst the Canadian Pacific and its branches alot1!e supplies the 
.Northwest Territories. 

The Canadian Northern will no doubt do much to relieve 
the annual grain blockade, ··but all the same it is self-evident 
that there is urgent necessity for additional, and, if possible, 
shorter and more ecot]omical outlets. 

The Canadian Pacific Railway, before the close of naviga
tion, carried 12,000,000 bushels of wheat to Fort William, but 
of the amomJt nearly 5,000,000 bushels were shipped to Buffalo, 
thus leaving only 7,000,000 bushels to be handled by Canadian 
freighters. The crop usually begins to move about the first of 
~eptember and contin11_es movip.g urntil the first ot December, 
when Lake Superior begins to get ice-bound; and it will thus 
be seen that there is urgent necessity for some quicker and 
more expeditious route to cover the ground from Fort \Villiam 
-eastward. 

The present lake and railway traffic having been thus proved 
insufficient to meet the demands upon them, the subject re
solves itself into the question, What new outlet, if any, can 
be found to relieve the annual grain blockade? A glanc~ at 
the map shows that the Hudson Bay, a great arm of the 
Atlantic, is by far the nearest point for sea shipping', whilst 
the sea distance from that point to Liverpool is very little in 
excess of the distance from Montreal to that port, and hence 
it is not surprisng that attention has been given to this natural 
outlet from time to time. 

So long ago as 1883 a charter was obtained to build a rail
way from Winnipeg to Fort Churchill, Hudson Bay, 750 miles. 
This was followed in 1884, when a charter was obtained for the 
James Bay Raihvay, from Sudbury to Ahitibi Lake, with the 
ultimate intention of continuing it on to James Bay, 385 miles. 
ln 1898 another charter was obtained, viz., the Ontario and 
Hudson Bay R. R., to run from Missanabie Station. on the 
·Canadian Pacific Raihvay, also to James Bay, 450 miles, with 
the Algoma Railway from Sault St: Marie as a feeler. .\n
other line. from Lake St. John's Railway, in Quebec, to 
Rupert's River, James Bay, ~72 miles, abandoned in 1895. It 
will be seen that considerable attention has been directed to 
reach our 1g-reat inland sea, the Hudson Bay, as one of the best 

:and most desirable outlets for our western agricultural products. 
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Dr. Robert Bell, _o~ the Dominion Geological Survey, testi

£ed before the Dom1mon Parliament Committee in 1883, 

"That the Hudson Bay is open the year round, and open 

water can be seen from the beach at all seasons. He was in

.tormed that on the eastern shore the sea washed against the 

rock coast all winter. Fishing can be prosecuted earlier and 

.longer in Hudson Bay than in the larger lakes of the St. 

Lawrence Basin." 

Mr. W. A. Charlton, M.P.P., in a report published by the 

•Ontario Government in 1898 says, 

_ '' Although the Hudson Bay is open all the year,· the en-

trance to the straits is blocked by the ice coming clown from 

the north, so that navigation between the bay and the Atlantic 

·Ocean is only practicable about four or five months in the year, 

from August to December. But this would be the time of vear 

when a large proportion of the Manitoba grain could be sl~ipped 

by the way of James Bay to Europe., It seems to me a strange 

,condition of things that people so progressive as we are in 

·Ontario, having for a portion of our northern boundary one, of 

the greatest inland seas in the world, the sea and its attractions 

-for commercial enterpr:ise, should be lacking of any means of 

•communication between our commercial centres and this great 

field of wealth. If railway communication were established it 

would be the means of· opening up a country hitherto shrouded 

in a very considerable degree of darkness, and enable us to 

-obtain full and reliable information as to its resources. It 

vvould inaugurate a direct trade between Ontario and Hudson 

Bay, and extend to regions beyonid. It would open up for the 

·settlement the fertile belt north of the height of land, and make . 

.-available the mineral and timber resources of an extensive 

·country_.,, 
Mr. Chas. T. Harvey, C.E., in a report published by the 

Ontario Government in 1898, divides the business that would 

result from a railway to Hudson Bay, in addition to the trade 

derivable from shipments across the Atlantic, under the follow

ing heads, viz., 

I. Forestry products. 

2. Fisheries. 

He says: 
" North of the Canadian Pacific Railway the timber is of 

medium gcowt1,, of which my observation leads me to estimate 
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that 50 per cent. is poplar of the two leading varieties, 25 per 
cent. spruce, and 25 per cent. tamarac, white cedar and other 
v,ifieties. 

"The establishment of pulp mills at the water powers along 
the river will no doubt follow the advent of railw<J,y communi
cations through the valley, 

1 
and afford means of utilizing the 

pulpwood so abundant in that re,gion." 
On the subject of fisheries he says: 
'The whale fisheries heretofore exclusively carried on by New 

England will be transferred to Ontario, and the whaling rend~z
vous at Marble Island will be abandoned, because steamers win
tering at Fort Albany can reach the same ground ~everal weeks. 
earlier." 

~-:\ ~uccessful whaling captain, who has spent. seventeen years. 
c1t Marble Island, or in the Roe's Welcome Straits, informed 
liim that he estimated that the profits of the trade if prose
cuted from a terminal in Ontario would be $250,000 a year. 
The Right whales, which are worth from $10,000 to $20,000 

each, pass from Hudson Bay by the inland channels to the Gulf 
of Bothnia, and thence to the Arctic Ocean, and vice versa. 

Another of his informants " captured five of them in a single 
season, and estimated that he saw I 50 passing north through 
the whaling grounds, which they frequent for only a few weeks-

I ~ " eac 1 sprmg. 
" Another sea industry that will concentrate at the railway 

terminus on James Bay is salmon fishing. Salmon abound in 
a11 the \.Yaters flowing into the sea in that region. The rivers 
emptying into Ungava Bay are especially prolific in salmon. 
Their home also extends to all the great' rivers emptying on 
the east coast of the northern sea. 

I 

•· He estimates that the salmon fisheries should at least equaf 
in value those of British Columbia, ,vhich now yield a cash 
value of $4,000,000 annually. Hence he considers $1,000,000 

a safe valuation shortly after the railway facilities reach James 
Bay." 

Dr. Bell says: 
" About thirty different species of fish are already 

known to occur in Hudson Strait or Bay, or in the waters fall:
ing into them. They include cod, salmon, sea trout, speckled 
and grey trout, greyling, halibut, . the .large whitefish, capeling 
(the food of the cod), and- others," 
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From the above it will be readily conceded that what is 
,nost wante.d fs a shorter and consequently cheaper transpor
tation to the seaboard, and. that this can be best obtained by 
!.ecuring access to the Hudson Bay by a short route starting 
from a point near to the Canadian outlet on Lake Superior~ 
viz., Port Arthur or Fort vVilliam, where it can connect with 
the Canadian Pacific and. th, Canadian Northern Railways. 

The Lake Superior, Lor g Lake and Albany River Railway, 
which has passed during tl1e present Session will, I think, fill 
those requirements better 1.han any other. Starting from Pen
insula· Harbor, it goes north to Land Lake, thence westerly to 
Pembina Island, on the Kenogami River. a distance of 210 

miles, to the navigable .waters of the Albany River; from there 
transportation by river steamers can be made to Fort -Albany,,. 
at the mouth, of the Albany River, until the road is built .to 
that point, a total distance from Lake Superior of only 400 miles. 
The distance from Fort Albany to Liverpool is only a. trifle 
longer than that from Montreal, thus practically effecting a sav-
·ing equal to the cost of transportation from Fort Williarp, t_o 
Montreal, of at least one cent per bushel on wheat, and ~his 
route will be open from August to December, and further, it 
·will afford a cool route for _ the transportation of meat and 
grain, etc., and thus, by avoiding heating, enable the produce 
to be delivered in better condition in Europe. 
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CONCERNING THE CONSTRUCTION AND 
MAINTENANCE OF ROADS IN THE 

PROVINCE OF ONTARIO. 

BY HEN RY SMITHt O.L.S. 

Superintendent of Colonization Roads, Dept. of Crown Lands, Toronto. 

There are two classes of roads which may be considered; 
.namely, those which have been opened and maintained almost 
entirely, \Yithont Government aid, and known as Mm~icipal roads; 
.and. others opened by the Government and better designated. as 
'11 ain or Colonization Roads. 

)fFN'IUIPAL ROADS. 

The Province of Ontario, so far as 110\Y surveyed arid 
, largely settled, and. dating hack to the latter part of the· 18th 
century, has been. speaking generally, laid out into rectangular 
townships, averaging in size about eight miles in width by nine 
or ten miles in depth. This· area is divided into blocks a mile and 
:a quarter square, with a road allowance, sixty-six feet in width 
(one chain) surrounding each hlock of 1,000 acres. and each 
l)lock is again subdivided into lots of one hundred acres, the lots 
ex.tending in length to the centre of the block. with a width or 
f roL tage of a quarter of a mile.. The earliest surveys were some
\vhat different, the lots being in many instances one-half wider 
than those mentioned, and correspondingly shorter, but the system 
above described has been adopted in the Province since, al ahy 
rate. about 1850. 

A still newer method has. however. been carried out ·within 
tlv~ past twenty-five or thirty vears, where in' the rougher dis
tricts. road. allowances. if laid out upon the land. are often 
1111practicable: name1y. to subdivide the land into sections of one 
mile square. and instead of laying· off an allowance for road pur~ 
n0ses. making a reservation of c; per cent. from each loL leaving 
it with the Government or Municipality to determine where roads 
sh:•.11 he laid out ancl constructed. 
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, As _early as th:e year 1810, an Act ,vas passed, appointing by 
authonty of Just1c_es of the Peace, Surveyors· of Highways for· 
the purpose of laymg out, amending and keeping in repair the· 
'roads; and the same· Act set forth that all allowances for roads 
upon which pu~lic moneys have been spent in opening the same· 
s}:iould be public and .common highways. These Justices had 
auth<;>rity, where a majority deemed it expedient, to order an ex
pe!1d1~ure not exceeding £50 ($200), to be· spent out of the
~1stnct Treasury, (a District including many townshjps). 
I◄ urther Acts were passed for the purpose of granting money from 
the ~rovincial Funds for the purpose of amending, repairing, 
openmg up new roads and building bridges within the several' 
Districts of the Province. 

In the year 1819, the system of Statute Labor was regulated, 
whereby owners of property were required to perform and do work 
upon public roads, and then to the extent of two days' labor upon 
an assessment of £25. three days' upon £50, and so on; or an 
equivalent in money or otherwise; and a further sum of one per 
cent. ,vas allowed from the Treasury upon all collestions of each 
District for road purposes. 

An ."\ct was passed in 1832, granting money to be raised by 
Debentures for the improvement of roads and bridges; and in 
1833 a similar Act was brought before. the Legislature. The fol
lowing year pretty large sums were voted for main roads through-
out the various districts; while in 1836 the sum of £50,000 was. 
granted, and, with some amendments at the next session, spent 
in whole or in part upon Main Roads. 

While. however, a considerable sum of money was spent by 
the Government upon roads passing through various munici
palities and characterized as Main Roads-being. in reality the
stage and sometimes military routes. con~tructed in advance of 
the· railway systems of travel, now so unn:ers:il throughout ~he 
Province,-it is safe to affirm that the chief duty of openmg 
up and maintaining the greater number of them i!1 tl:e ~r_ovinc,e· 
has fallen upon the settler. who, it may be satd, mcltv1dually 
cut out his own highway, and~ assisted by municipal grants and 
the statute labor system, formed them into the present generally 
good country roads. 

Under the Trades and other Companies Act,-Chap. -l-9, 2 2· 

V_ic.-any number of persons not less than five ,vere given power 
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to form a Company for the purpose of con&tructing over aay 
public highway or other lands under certain conditions and re~ 
strictions, a plank, macadamized or gravelled road, wjth bridges, 
etc., and such Companies were empowered to sell out to munici
palities, who would then possess all the Company's rights, among 
which were the power to levy tolls and charges upon persons 
passing or using the road, and for vehicles, horses, cattle, or 
other animals, the rates being limited to about one penny for each 
fiv~ miles, with, in certain cases, power to increase the . rate. 
Changes and amendments have from time to time been made i~ 
the Act, but its main features, so far as roads are concerned, ap
pear to have been generally preserved, as may be noticed by a 
perusal of the Consolidated Municipal Act, a copy of which is, 
110w forwarded. 

COLONIZATION ROADS. 

Since the Union in 1841 of old Upper and Lower Canada 
(now Ontario and Quebec), it may be said that the roads con
structed in whole or in part by the Government have been almost · 
solely for the purpose of opening up the Public Lands of the 
Province for ac~ual settlement in the newer and more sparsely 
occupied portions, and for this object sums have been and are now 
voted annually by the Legislature. Up to the year 1872 the 
works for which grants were asked were riot as a rule given in 
detail in the estimates; ~nt a gross sum was voted, and the De
partment under whose charge the expenditure was entrusted de
cided as to the roads and bridges upon which to expend the 
money. Since that date, however, a statement has been made 
annually of the particular roads and bridges upon which the 
Government asked specific sums for construction or repair, and 
this statement, with a small fomp slim for new short roa<ls, re
pairs and contingencies, is submitted to the House in the esti
mates. All these works are carried ant by the Government, ex
cept in a few special cases where organized Municipalities or 
Companies are sometimes allowed small sums as contributions 
towards the building of a bridge or road and the M unicipalitv or 
organization allowed to do the work, subject to the approv~l of 
the Department before the amount is paid over. In some ca.;:.es the 
Municipalities or Companies join with the Government in appro
priating money for a particular work, as for example a bridge cost-
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ing s:i,y, $,1090, may be built jointly by Government and a ,.Muni
npahty or C~mpany, each contributing a 111oiety or a portion of 
the cost, and m su<1h c.:i.ses it is the usual practice that the contribu
H.on of the Municipa~ity or other contrib'utor be passed into the 
1 reasury of the Province and spent under the direction and man
:a.gement of the Government, and as far as known this svstem 
bas been. generally satisfactory. · 

As to the class or classes of roads: in the earliest part . of the 
history of these works they were arranged into two or three classes 
and let by contract or tender under a specification in which the 
character of road was set forth;. but for the last eighteen years or 
thereabout each work has been treated as a distinct matter,. and 
ordered with reference to the circumstances of the case as to 
whether an expensive or a cheap class .of work would sufficiently 
promote settlement or the interests of the settlers until they might 
he in a position to maintain the roads without further aid from 
~ he 'Government, and then work is <lone under· an o~erseer 
\'.'ho gives bonds for the due and faithful performance of the work, 
and then he is again subject to minute instructions from time to 
time from an Inspector duly appointed, and whose- duties are set 
forth in a copy of Instructions transmitted. 

At, the close of the season all the _·works are reported in detail 
by the Superintendent of Colonization Roads as in the Commis-
5ioner's Report, also forwarded, and which, tog-ether with '' Rttle5 
and Regulations," etc., etc., enclosed, inay sufficiently explain the 
system of road making as practised in this Province. 
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CONCRETE CUL VERT TILE. 

BY ~..\. W. CAl\ilPBELL. 

The' nse of Portland cement in building construction is of 
growing interest to the Engineer. N evv applications are con
stantly being suggested, and its adaptability to varied circum
stances is one of its most · valuable characteristics. \\Tireless 
telegraphy, the Roentgen rays, and many other of the later dis
coveries, have been flashed upon us unexpectedly out of the 
darkness. Unlike these, the wide range of applications of Port
land cement have grown before us slowly, out of a gradual ex
penience, until, massing them all together, ! his material has 
become one of the wonders of the day. 

While the broader vievv of the situation brings to us some
thing of amazement, it is in detail that \Ye as builders must, for 
practical purposes, consider it. 

Its use in roadmaking affords a view of some of its most 
remarkable qualities, but it is to only one of these applications 

, I desire to draw the attention of the Association-a seemingly 
very modest use-the making of tile culverts. The number of 
these culverts on country roads varies greatly. Ordinarily half 
a dozen are needed , to each mile of road, if proper drainage is 
provided. The result has been that in constructing and, main
taining a large number of wooden openings under the roads. very 
many townships have annually spent a considerable portion of 
their expenditure available for road purposes. These small cul
verts are themselves constantly out of repair. forming an ob
struction to travel and the free use of the roads. The end has 
therefore been two-fold, in that they absorb so much of the 
money available for road improvement, and at the same time dis
play almost human ingratitude by their obstructionist tactics. 
There· are not a few townships in the Province which annually 
-spend on small culverts one-half or two-thirds of their annual 
road appropriation. It is not the least of the good offices of 
Portland cement that it promises to aid highway improvement 
very largely in this respect. 
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The manufacture of concrete tile for culverts is a very simple 
matter, and can be undertaken by the municipalities themselves 
,although in a number of cases they are now manufactured as ~ 
priYate enterprise. 

. The imple~ents required are of the simplest kind. The most 
important are two steel spring-cylinders, one to set inside the 
ot~er, leaving a space between the two equal to the thickness 
of the finished concrete pipe. By " spring-cylinder,'' it may be 
explained, is meant such a cylinder as would be formed by roll
ing a steel plate into a tube without sealing the joint. With the 
smaller of these cylinders the edges overlap or coil slightly, but 
are so manufactured that the edges may he forced back and set 
into a perfect cylinder. With the larger, the edges do not quite 
meet, but may be. forced together and fastened. Accompanying 
these molds are, bottom and top rings, which shape the bell and 
spigot end~ of the pipe. 

The two cylinders, with joints flush, are set on encl, the one 
centrally inside the other, and on the bottom " ring," which in 
turn rests on a firm hoard bottom. The· concrete, made of first
dass· cement and well-screened gravel, in the proportion of one 
of cement to three of gravel, is. then tamped firmly into the space. 
or mold between the two cylinders. Th.e tamping-iron t1sed to 
press the concrete into place is so shaped as to fit closely to the 
cylinder. 

The concrete is allowed to stand in the mold for a short 
time, when the cylinders are removed; the outer and larger 
cylinder by removing the clamps, and allowing the edges 
to spring apart; the inner cylinder hy removing· the fastenings, 
so as to allow the edges to again overlap, returning tQ the shape 
of a coil. The outer cylinder having thus been made larger, 
and the inner one smaller, they can he readily taken away, and 
the concrete pipe is then left· until thoroughly hardened. For 
the larger ~izes, the two halves of the outer cylinder are usually 
hinged. and can he more carefully removed than when allowed 
tG " spring " from the concrete. , 

Just such a number of pipe as are actually required for. the 
season's work need be manufactured; the implements ~e~mr_ed 
are inexpensive. and the pipe rn_ay be ma~e hy the mumcipahty 
for actual cost, which, after a ltttle experience, can he reduce4 
to a very small amount. 
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The concrete adheres closely to the metal, and to overcome 
this it is necessary to keep the molds well o~led. ''rhis should be 
done after each tile is made; and when the molds are by this 
means kept perfectly clean, a smooth and miiform pip~ of good 
appearance will be obtained. A good mixture for oiling the 
mdlds is composed of two parts of machine oil to one part of 
coal oil. 

To secure a durable pipe, it is necessary to use much care 
in mixing the concrete. Portland cement should be used. If 
gravel is used, it should, first of all, be clean. A .. ny earthy ma
terial, clay or vegetable mould, will create a flaw in the pipe. 
which will lead to its early destruction, and durabiity is the qual
ity to be most desired. The gravel should be of such a size that 
it will pass through a one-half-inch screen, and should be of 
varying sized grain, in such proportions as to make a compact 
mixtu·re. The gravel forms the greater part of the mass of 
concrete, and it is ~yident that the results will depend very largelr 
on the qtJality of the gravel. 

The materials should be mixed in the proportion of on.e part 
of Portland cement to tvvo parts of gravel. They should be 
first turned over- in a dry state until thoroughly intermixed and 
of a uniform color. Vv ater should then be added. This, like 
the gravel. should be clean, and there should be just enough to 
moisten the mass of concrete, making it of the consistency of 
a .. stiff mortar. An excess of water tends to injure concrete in 
various ways, and is especially to be avoided in the manufacture 
of tile, as the tamping cannot be properly performed when too 
much water is used. \Vhen the water has been added, the mix
ture should be made uniformly moist, by turning it over three· 
times ,-vith a shovel. 

The concrete is then ready to be placed in the molds. in 
which it should be firmly and vigorously tamped. 

Just enough concrete should be mixed as can he put in the 
molds · before the process of settling has commenced, and it · is 
therefore of· importance to kno,v I how long a cement can be 
work_ed before setting begins. Ordinarily it is best to mix just 
such a quantity as will fill one mold at a time. Remnants of 
concrete which have commenced to se_t should be thrown away, 
and under no circumstances should they be worked up again 
and used. as they are certain to cause a defective pipe. Defects: 
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which do not appear :mtil after the tile have been placed in a 
c~llvert and cov~recl ,nth earth. cause not merely the loss of the 
pipe, but a considerable outlay for labor is ,rnsted as well. The 
c-0ncrete should be handled quickly. Two men are needed one 
to shovel i~ into the mol~ls, and the other to tamp it. From 
!w~lve to fifteen feet of pipe, of ten to twelve inches diameter,. 
1s an average clay's work for two men. 

Until the concrete has hardened sufficientlv the molds should 
not be disturbed. \Vhen the pipe has ·attained sufficient 
strength, which it should do in from five to seven hours, accord
ing to the temperature of the atmosphere, and the kind of 
cement used, it can be turned end for encl, thereby taking it 
off the bottom rings, and the molds ma v be removed. To enable· 
the pipe to set satisfactorily, they should be dampened every 
day for several clays. if the weather is dry, and they should be 
protected from the direct rays of the sun in hot weather. They 
should not be used for some time after being made, hut should 
be allowed to season for from four to six weeks. 

The molds for manufacturing these tile may be obtained in 
various sizes, the more common being for tile ranging from ten 
to thirty inches in diameter. The ten-inch tile is made about 
one and three-quarter inches thick; the twelve-inch tile, about 
two inches thick; the fifteen-inch tile. about two and one-eighth 
i-nches thick; the eighteen-inch tile, about two and one-quarte1-
inches thick; the twenty-four-inch tile, about two and one:..half 
inches thick; and the thirty-inch tile. about three and one-half 
inches thick. l\Iolds for making twelve-inch pipe cost about S12 

per ,set: for fifteen-inch, about $14. per set; for eighteen-inch,. 
about $r 7 per set; for twenty-four-inch, about $21.50 per set: 
and for thirty-inch, about $26. The molds are such as to 111am1-
facture pipe about two and a half feet long:. One set_ of bottom 
rings-those for forming the bell of the pipe-go \v1th one set 
:>f molds but it is advisable to have about three sets of bottom 
rings for' each pair of cylinders, to permit the 111.;i.ximum number 
of pipe to be made in a clay. 
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REPORT OF ENGINEERING C0~111ITTEE. 

1ln. P1u;~rnENT,-Your Committee on EL1gineering beg leave 
to submit the following report: 

The list of members, with their titles~ appended to the last 
Annual Report of this .Association, shows that a large number 
of Surveyors are engaged in Engineering pursuits, so that papers 
specially dealing with those branches of Engineering which com
monly fall to the lot of the ordinary practising Surveyors. are 
very acceptable, and are read ,vith much interest by the members 
of this Association. 

Roadway construction, embracing, as it does, the roadway, 
proper, with the necessary bridges and culverts to convey it, is a 
branch of Engineering which the Surv,eyor is frequently engaged 
in, and papers on this subject are especially desirable. The great 
interest lately displayed throughout the Province in connection 
with good roads, will, no doubt. result in the repairing or re-
onstruction of many badly built roads, the engineering of which 
vill probably engage many Land Surveyors. , 

\Vith regard to the Civil Engineers' Bill lately presented to 
_he Ontario Legislature by the Canadian Society of Civil Engin
eers, your Committee believe that ,vhile the· Bill as presented 
in 1899 met with the general approval of this Association, the 
one ,now proposed omits several clauses strongly recommended 
and considered important by a Special Committee of the Asso
ciation (in 1899), and is therefore not entirely satisfactory. 

All of "·hich is respectfuil) submitted, 
ERNEST G. BARROW, 

Chairman E11ginee1·ing Cormnittee. 

DISCUSSION-

President Dickson-:.\Jr. Chipman, a good deal of your work 
1•._ engineering, and you might make a few remarks on this 
paper. 

?\Ir. Chipman-As you have called on me I would like to 
make one remark respecting- the Engineers' Bill. As you are 
mvare, I was Chairman of the Committee in 1899, and we took 
a great deal of trouble to draft a Bill that would be satisfactory 
11ot nnly to the Engineers thronghout the conntry. hut also to 
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the Land Surveyors. \Ve did not know what opposit" there 
,,-ould be to the Bill until it was presented and tlie op
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:\ 1en 1t 1 _ . come, came from quarters that we least expected . 
.the oppos1t1011 was unreasonable, but still it was such that we 
had to bow to the storm and withdraw the Bill. The Bill this 
year was probably not drafted as carefully as the other was. I 
was n?t a n~ember ?f the Committee this year and I did not see 
the Bill until after 1t was presented to the House. There were 
a great many clauses omitted; it ,vas cut down very much. I 
understood though, from the Chairman of the Committee that 
although it ,vas cut dO\vn, it would not affect the Land' Sur
veyors in any way whatever-I do not know that it would. 
However, the Bill has been withdrawn, and the matter must 
come up again, and no doubt it will be passed sometime. 

Major Sankey-Mr. President, I think that possibly it is 
proper for me to make some remarks on this matter. First 
of all, I should say that the first thing ,ve knew about this Bill 
that has recently been presented to the Legislature of Ontario, 
was after it had received its first reading-after it was printed. 
It just came to us in the ordinary ·way of business. In 1899, 
as l\fr. Chipman has just stated, a Committee was appointed 
i •y our Association-I am talking from memory now-and I 
was Chairman of the Committee, as far as I remember; Mr. 
Niven, 1\fr. Kirkpatrick and two or three other surveyors-some 
oi them more particularly interested in engineering th~n the 
rest of us were, were on, the Committee; we met l\T r. Chipman, 
Mr. Jennings, Mr. Hertzberg, and I do not recall now the name 
of the oth;r gentleman, who was a member of the En~ineers' 
.Association Committee. I have before me now the Bill that 
was then presented to the Committee. It was an amendment 
to the Bill that came before the House. In that Bill the stand
ing of an Engineer was strictly defined; the condition under 
which an Ontario Land Surveyor was to become a member of 
that Association, if he chose to. pay his fees and show his cer
tificate and the condition on which an apprentice would be 
receiye'cl · was also defined. The position of a surveyor who 
became 'such after the passing· of the Bill was also defined; and 
then there ,vas another clause, which is similar to ot~r own, 
that anv Eno-ineer \dw desired to withdraw from practice and 
who o-~ye ti;e Secretarv notice of that desire. could have his 
name ~emm·ed from the- practising list and afterwards come hack 
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again and be a practising Engi_neer with?ut paying up_ b~ck dues .. 
I think those were the particular pomts. There 1s Just one 
other clause, " That nothing in this Act shall be deemed to en
croach upon the rights or privileges conferred upon the Ontario· 
Land Surveyors by any Act of the Legislature of this Province." 
The Association sent out a circular, stating that these several 
points had been discussed, and that we had come to the con
clusion that as an Association thev were satisfactory to us. 
N~body, as far as I know, took a~1y exception to the tenor 
d that circular. Out of these three or four clauses of the 1899 
Bill there were only two in the Bill that came before the House· 
just recently. 

I had not the authority of this Association to say to the 
Engineers that I could represent them. I discussed the matter 
,vith Mr. Kirkpatrick and Mr. Van X ostrand and other mem
bers of th~ Association who were in Toronto: and I went to
some of the Engineers who were interested in this Bill and I 
said to them, " Out of five clauses that we asked for in 1899,. 
and we were willing to support your Bill, you have only put 
two in this Bill. \Vhat are you going to do about it? " 1Ir. 
Rust, the City Engineer of Toronto, said, "\Ve are quite sat
isfied t 1iat the clauses of the 1899 Bill should come in now." I 
said, " Who is going to put them in? " He said, ·• You had 
better attend yourself.'' \\Te were prepared to attend ourse1Yes 
to put those clauses in the Bill. with their assurance that thev 
were not going to object to it. It seems to me now that we· 
should give ·a definite expression of our opinion as to how far 
we are going to support the Bill. and once we lrnve clone so, ,ve 
should actively support it. Personally, I think that an incorpora
tion of Ontario Engineers is just as advisable as an il'lcorpora
tion of Ontario Land Surveyors: I think it is a move in the 
right line, but I also think that we should get some little con
sideration.. Our examinations are sufficiently specific: the col
leges cannot say that we are ,hehincl them. and we should get 
some recognition for the class of examination and the class 
of service we require. If a similar service, a11tl a simi
lar examination is required by the Engineers, I think we 
could Yery easily reciprocate with them. I do not think we 
require any change in the ..-\ct of Parliament. As our .-\ct now 
stancls, the Board of Examiners have it in their power to say
that any man who has passed a qualifying examination, such 
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. as that of the School of Practical Science shottld · t , d"t f I , • , g e ere 1 or 
t 1e same: and. I thmk it is quite correct and proper that he 
·should do -so. Now that this Bill has been withdrawn for this 
'.-'ea_r, it would be wise for the Ontario Land Surveyors to put 
the11~ names clown and define the Bill they will support. The 
Engmeers may have as high a standard or a hio-her than ours 
b • b ' 

ut we reqmre some recognition of ours, and I think it would 
l;e wise for us to-day to say what around we take. If their 
preliminary examination is as good a~ ours, let us recognize it; 
let us say to their candidates, " You have passed this examina
tion and we will allow you to file articles with tis and go on 
for your final examination; and if they require t:wo years more 
for an extra certificate as an Engineer, we should not stand in 
their way. \Ve believe that three years' service as apprentice 
is little enough for a man who has had no previous experi
ence, and I can assure you that one year's service after getting 
a School of Science or l\Tilitary College certificate is a very 
short time in which to learn the practical business of an Ontario 
Land Surveyor. I am satisfied, and I am sure there are other 
members in the room who will back me up, that a practical 
knowledge of the laws of sun·ey, drainage ancl other things we 
have to contend with is an absolute necessity, and that there 
:are very few men in this Province who have such an extensive 
practice that a student can possibly get a practical insight, into 
all classes of surveying business in one year's service. If. the 
Engineers say, "\Ve require two years more service," I am not 
going to say, " They don't want it." They know their own 
business. As far as I can see from the Quebec and other .Acts, 
I think that our examination is of just as high a standard as 
theirs, and that ,ve can reciprocate with them; the time has 
come for us to say where we stand. .\ short time ago a letter 
.appeared in the Globe, saying that the opposition of the Ontario 
Land Survevors in 1899 had killed the Engineers' Bill; now,. as 
Chairman of our Committee in I 899, I wish to say positively, 
that we offered no opposition. The Bill of that date "·as the 
result ~f a joint meeting between ourselves and the Engineers . 
.:\n,l as far as I personally know, the Ontario Land Surveyors 
·supported that Bill; and it is not right to say that in I 899 the 
Ontario Land Survevors killed it. \ \. e are not opposing an 
-:incorporation of Ont~rio Engineers or a Canadian Society of 
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Engineers in any way. I hope that some express10n of op1111on 
will be given to let the Engineers know exactly where we stand; 
nnd I hope that once we are satisfied about the Bill the Ontario 
Land Surveyors will put their shoulders to the wheel and help 
the Bill through. 
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Campbell, Archibald William, Toronto, 

Parliament Building .................. rnth April,1885 
C.E. Provincial Instructor in Road Making. 

Carpenter, Henry, Stanley, B . .-\., Sc. _ 
(Toronto Univ.), Collingwood .................. 25th Feb., 1899 

Carre, Henry, 103 Sparkc;; St., Ottawa .............. 8th Nov., 1861 
_ 1rl.O. & Georgian Bay Canal, B.A. and C.E. (Trin~ Coll., Dublin), D.L.S. 

*Carroll, Cyrus, Prince Albert, Sask .................. 10 Jan., 1860 
Mem. Can. Soc. C.E., D.L.S. 

Casgrain, Joseph Philippe Baby. Morris burg ... 5th Jan., 7188 
D.L.S., P.L.S., (Que.) C.E., Assoc. Mem. Can. Soc., C.E., Chief'. Eng. 

M. & P . .J, Ry, 

Cavana, Allan George, Orillia ................ 8th July, 1876 
D.L.S. 
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Chalmers, John, Port Arthur, 
per Ont. & R.R. R'y Co ................. 14th April, 18g6 

Grad. S.P.S. 

Charlesworth, Lionel Clare, Rat Portage ....... 14th April, 1896 
Grad. S.P.S., Agent Bureau of Mines (Ont.). 

*Cheesman, Thomas, Mitchell .............. IIth July, 1856 
D.L.S. 

Chipman, Willis, Toronto, 103 Bay st ........ 4th Oct., 1881 
B.A.Sc. (McGill). Mem. Am. Soc. C.E.; Mem. Can. Soc. C.E. 

Code, Abraham Silas, Alvinston ........... 14th April, 1896 

Cozens, Joseph, Sault Ste. Marie ............. 7th July, 1875 
D.L.S. 

*Davidson, Alexander, Arkona .............. 11th Oct., 1858 
D.L.S. 

Davis, Allan Ross, Na pa nee ......................... .-.8th Jan., 1886 
B.A.Sc. (McGlll.) 

Davis, John, Alton ........................ 5th April, 187& 
Davis, William Mahlon, Berlin ....................... IIth April 1885 

Grad. R.M.Coll., (Kingston), Town Engineer. 

Deacon, Thomas Russ, Rat Portage ......... 12th Nov., 1892 
Grad. S.P.S., Mgr. Mikado Mine. 

Deans, William James, Oshawa ............. IIth July, 1884 
• • r DeMorest, Richard Watson, Sudbury ........ 9th Apnl, 1889 

M.E. 

Dickson, James, Fenelon Falls .............. 6th April, 1867 
D.L.S. 

Debbie, Thomas William, Tilsonburg ....... IIth July, i856 
D.L.S. 

Dobie, James Samuel, Port Arthur .......... 21st Feb., 18g8 
B.A.Sc. (Toronto Univ.). 

Doupe, Joseph, Winnipeg, Man., 
169 Edmonton st. ..................... 13th Jan., 1863 

D.L.S., P.L.S. (Man.), C.E. (McGill)., P.L.S. (B.C.). 

Ducker William A., Winnipeg. Man., 
33; Pacific ave ........................ 6th April, 1882 

D.L.S., P.L.S. (Man.) Swamp Lands Com. 

Esten, Henry Lionel, Toronto, 157 Bay st. ... 7th Jan., 1887 
Evans, John Dunlop, Trenton ............... 8th July, 1864 
D.L.S .. C.E., Chief Eng. Cent. Ont. Ry., Eng. for Weddell Bridge & Engine Worlal. 

Fair, John, Brantford .............. ••••••• 13th April, 1875 
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Fairbairn, Richard Purdom, Toronto, 
127 Major st ........................... 7th Oct., 187& 

Surveyor !or Dept. of Pqb. Works, 01:tario. 

Fairchild, Charles Court, Simcoe ........... 9th April, 18g4 
Grad. S.P.S. 

Fairchild, William Howard, Simcoe ............... r7th Feb., rgoo-

Farncomb, Alfred Ernest, Regina, N. W. T. 9th April, 1895 

Farncomb, Frederick \iVilliam, London, 
213 Dundas st. ........................ 6th Nov., 1889· 

Fawcett, Thomas, Niagara Falls ....................... 6th Jan, 1881 
Dom. Topographical Surveyor. 

Filmore, S. IL, St. Thomas. . ............ 17th Feb., 1902" 

Fitton, Charles Edward, Orillia, Box 142 .... 10th April, 1879" 
D.L.S. 

Flater, Frederick William, Petrol ea .......... 9th April, 188S 

Ford, William Butterton, Hamilton, 
42 James St., N ............................... -...... 21st Feb., 1898-

Francis, John James, Sarnia P.O., Box 304 ... 16th Oct., 1861 
D.L.S . 

. *Fraser, Charles, Wallace burg .............. 5th Aug., 1847 
D.L.S 

Galbraith, William, Brace bridge ............. 4th April, 1883 
D.L.S. 

Gamble. Killaly, Toronto, 88 Charles st ...... 6th April, 1888 
D.L.S., P.L.S. (Man.), Captain R.A. (Ret'd). 

Gardiner, Edward, St. Catharines ............ 6th Jan., 1866 
D.L.S. 

Gaviller, Maurice, Collingwood, Box 164 ...... 6th Jan., 1866 
C.E. (McGill), D.L.S. 

Gibson, Harold Holmes, Willowdale ......... 8th Sept., 1891 

*Gibson, James Alexander, Oshawa ......... 7th ~pril, 1855 
D.L.S. 

Gibson, Peter Silas, Willowdale ............. 19th July, 1858 
C.E. M.S. (Mich. Univ.) D.L.S., Mem. Can. Soc. C.E., Engineer Tp. of York. 

Gibson, \i\Tilbert Silas, Willowdale .. _ ......... 21st Feb., 1898 

Gillon, Douglas John, Fort Frances .......... 9th Nov., 1895 
Grad. R.I.E. Coll. 

Graydon, Aquila Ormsby, London ........... 8~h July, 1 · . .--:.;: 

City Engineer. 
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Hanning, Clement George Preston 
Lock Box 130 ...... '. ....... : ......... 19th July, 1858 

D.L.S., C.E. (Trln. Coll., Dublln). 

Hart, Milner, Toronto, 103 Bay st. .......... nth July, 1863 
D.L.S. 

Harvey, Thomas Alexander, Steelton, Penn ... 13th Nov., 1893 
C.E. (R.P.I., Troy, N. Y.) 

Heaman, John Andrew, London, 
Alb' B ·1d· 10n m mg ...................... 16th Nov., 1896 

Henry, Frederick, London, Albion Building .. 7th April, 1887 

*Hermon, Royal Wilki~son, Rednersville .... 13th July, 1857 
D.L.S. 

Hobson, Joseph, Montreal, G. T. Ry. Office ....... 3rd Oct., r855 
D.L.S., Chlef Eng. Grand Trunk Railway System. 

Holcroft, H. S., Toronto· ................ 17th Feb., 1902 

Hopkins, Marshall Willar_d, Hamilton ......... 13th Nov., 1893 
D.L.S., H.A.5c, (McGill). Assoc, Mem. Can, Soc, C.E., Chief Engineer I.R.R.C. 

Hutcheon, James, Guelph .................. 10th Nov., 1891 
Grad. S.P.S., City Engineer. 

Irwin,!James Moore,,Rat Portage ................... 13th Jan., 1863 
D.L.S. 

Jackson, James Herbert, \Vindsor .................. 16th Feb.,(1901 

James, Darrell Denman, Michipicoten Harbour ... 3rd Nov., 1891 
B.A., B.A.Sc. (Toronto Univ ) 

James, Silas, Toronto, 227 George St ............. 19th July, 1858 
D.L.S. 

Jones, Charles Albert, Petrolea ............. 8th April, 1881 
D.L.S. 

Jones, John Henry, Sarnia, Box 194 ............... rnth Oct., 1886 
D.L.S. 

Jones, Thomas Henry, Brantford ........... 10th Oct., 1878 
B.A.Sc. (McGlll). D.L.S. C1ty Engineer. 

*Keefer Thomas Coltrin, Ottawa'. ......... 14th Aug., 1840 
' ' D.L.S., C.E. 

Kennedy, James Henry, St. Thomas ................ 7th April, 1887 
c.E. (Toronto Univ.). J.lem. Can. Soc. C.E., Engineer of V.V. & E. Ry. 

Kirkpatrick, George Brownly, Toronto, . 
Dept. of Crown Lands ... · ............. 13th Apnl, 1863 

D.L.S .. Director of Surveys. 

Laird, James Stewart, Essex ................ 6th April, 1867 
D.L.S. 
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Laird, Robert, Sudbury .......... , ....... nth ::--J ov., 1887 
Grad. S.P.S. 

Lewis, John Bower, Ottawa, Brunswick 
House ................................ 4th Oct., 1883 

D.L.S., P.L.S. (Quebec), C.E. 

Lougheed, Aaron, Port Arthur, ............ 12th Nov., 1888 
D.L.S. 

Lo\\'. Edward Hamilton, Port Dover ...... 17th Feb., 1902 
RM.C. 

*Low, Nathaniel Edward, Wiarton .......... I 1th July, 1856 
D.L.S. 

Lumsden, Hugh David, Toronto, 
63 Homewood ave ...................... 4th Jan., 1866 

C.E., D.L.S., M.I.C.E., Mem. Can. Soc. C.E. 

Macdougall, Allan Hay, Port Arthur ....... I Ith April,1859. 
D.L.S., Town Engineer. 

MacKay, James John, Woodstock .................. 25th Feb., 1899 

MacKenzie, William, Sarnia ............... I 1th April, 18g6 
Grad. R.M.C. (Kingston). 

MacKenzie, William Lyon, Cranbrook, B.C ...... 7th April, 1887 
C.E. , 

MacPherson, Duncan, Montreal, P.Q ................ 9th Jan., 1884 
Grad. R.M.C._, M.I.C.E., Mem. Can. Soc. C.E., Div. Eng. Eastern Div. C.P. Ry. 

McAree, John, Rat Portage ................ 6th April, 1867 
Dominion Topographical Surveyor, B.A.Sc., (Toronto Univ./ 

McCubbin, George Albert, St. Thomas, 
City Engineer's Of.fice .............................. gth Nov., 1895 

;Assist. City Engineer. 

McDonell, Augustine, Chatham, 

4 & 5 Ebert's Block ................... nth July, 1863 
D.L.S. 

McDowall, Robert, Owen Sound ........... uth Nov., 1890 
Grad. S.P.S., Town Engineer 

McEvoy, Henry Robinson, St. Marys ..... -.. 10th July, ·1875 
D.L.S. 

McFadden, Moses, N eepawa .. 'Man ......... 13th April, 1858 
D.L.S., P.L.S. (Man.) 

McFarlen, George Walter, Toronto, 
'-.,lty H.tll, :\.,:--hla11t ~•r J;: " ·e•\: nm t' uth Nov.,1889 

Grad. S.P.S. 
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McGeorge, vVilliam Graham, Cliatham, 
Box 225. • • ............................ 8th Jan., 1866 

D.L.S. 

McGrandle, Hugh, Huntsville ............... 5th Jan., 1883 
D.L.S. 

McKay, Owen, Windso~, P.O. Box 167 ..... 7th Jan., 1887 
Grad. S.P.S., Chief Eng. D. & L. E. Ry. 

McKenna, John Joseph, Dublin .............. 9th July, 1860 
· D.L.S. 

McLatchie, Joh·n, Nelson, B.C., P.O. Box 128 .... gth Jan., 1864 
D.L.S .. P.L.S. (Que., Man. and B.C.). 

McLean, James Keachie, Elora ............. 8th April, 1876 
· D.L.S. 

McLean, William Arthur, Toronto, 
Parliament Buildings ................. 21st Feb., 1898 

Secretary of Roads. 

McLennan, 'Murdoch John, vVilliamstown ... 13th Nov., 1893 
B.A.Sc. (McGill), D.L.S. 

McLennan, Roderick, Toronto, 
IIS Avenue Rd ....................... 20th June, 1846 

D.L.S. 

i\Tc":\ ab, John Duncan, Chatham .......... 9th Oct., 1879 

McNaughton, Finlay Donald, Cornwall. ........... 25th Feb., 1899 

McPherson, Archibald John, Brockville .......... 10th April, 1897 
B.A.Sc. (Toronto Univ. l 

McPherson, Charles \i\lilfrid, Dawson, N.v\7.T. 
c/o Dep't of Interior .............................. 21st Feb., 1899 

Mc Phillips, George; Winnipeg, ........................ 9th July, 1885 
D.L.S., P.L.S. (Man.) 

Manigault, William Mazyck, Strathroy, 
· P.O. Box 300 ......................... 8th July, 1876 

D.LS. 

Marshall, James, Holyrood ................. 6th Oct., 1866 
D.L.S. 

Meadows, William Walter, St. Thomas ...... 21st Feb., 1898 
prad. S.P.S. 

· ·Miles, Charles F;ilconer, 

268 Triangle St., Bnffaln, ".'J.Y ................ :.r3th Jan., 1862 
D.L.S. 

Mi11er,' Frederick Fraser," Napanee ........... 8th Jan., 1885 

Moore, John MacKenzie, London, 
Albion Building ................ · · · · · · · . 9th Oct., 1879 
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Moore, John Harrison, Smith's Fall~ ....... I 1th Nov., 188g 
Grad. S.P.S. 

Morris, Alfred Edmund, Perth ............. 10th April, 1879 

Morris, James Lewis, Pembroke ............ 7th July, 1886 
' D.L.S., C.E. (Toronto Univ 

Mountain, George Alphonse, Ottawa ......... 9th Jan., 1884 
Yem. Can. Soc. C.E., D.L.S., P.L.S. (Que.) Chief Eng. Can. Atla.nttc a.nd, 

O.A. & B. Ry. 

Murdoch, William, Toronto, 37 Bloor St. E ...... rnth Jan., 1860 
D.L.S., C.E. 

Murphy, Charles Joseph, Toronto, 157 Bay st. .6th Oct., 1886 
Nash, Thomas Webb, Kingston ...................... 7th April, 185+ 

Newman, John James, Windsor ............. 21st Feb., 18g8 

Newman, William, vVindsor, 
57 Sandwich st. w ..... ~ .............. 12th Nov., 1892 

Grad. S.P.S. 

Niven, Alexander, Haliburton ............... 8th July, 1859 
D.L.S. 

Ogilvie, William, Dawson City, Yukon Dist .. 12th July, 186g 
D.L.S. Commissioner for Yukon District. 

O'Hara, Walter Francis, Chatham ......... 14th April, 1892 
D.L.S. 

Patten, Thaddeus James, Little Current ....... 5th Jan., 1883 
D.L.S. 

Peterson, Peter Alexander, Montreal, P.Q ... 16th July,\863 
D.L.S., C.E., Mem. Can. Soc. C.E. 

Pinhey, Charles Herbert, Ottawa, 
552 Gilmnnr St.. ................................... 12th Nov., 1888 

D.L.S., Grad. S.P.S., As■oe. Mem. Can. Soc. C.E. 

Proudfoot, Hume Blake, Pnrt Arthur ............... 6th Jan., 1882 
D.L.S., C.E. (Toronto Univ,.) 

Rainhoth, Edward Joseph, Ottawa ...•...... uth Nov., 1887 
\ D.L.S. 

Rainboth, George Charles, Aylmer. P.Q ..... 11th July, 1868 
D.L.S., P.L.S. (Que.) 

Reinhardt, Carl, Montreal, 340 Mountain St. .... 25th Feb., 1899 
B.A.Sc. (McGtll.) 

Reynolds, Samuel Henry, Rat Portage ............. 17th July, 1880 

Roberts, Vaughan Maurice, St. Catharines ... 5th April, 188i 

Robertson, James, Glencoe ................ I 1th July, 1885 
Grad. S.P.S. 

Robinson, Fral1klin Joseph, lVIacleod ...... 21st Feb., 1898 
Grad. S.P.R. 
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Roger,. John, Mitchell ..................... 10th Nov., 1888 
Grad. S.P.S . 

.. Rombough, Wm. R., Toronto, 61 \Valton St...14th Nov., 1848 
D.L.S. 

Rorke, Louis Valentine, Sudbury .......... 14th April, 1890 
D.L.S. 

Ross, George, Welland ..................... 10th July, i879 
B.A.Sc. (McGlll), D.L.S. 

*Ruhidge, Tom S., Cornwall ............... 9th Feb., 1849 
D.L.S., Asst. Eng. Dept. Rys. and Canals. 

Russell, Alexander Lord~ Port 'Arthur ...... 16th April, 1873 
D.L.S., P.L.S. (Que.). 

Sankey, Villiers, Toronto, City Hall ......... nth Jan., 1878 
D.L.S., City Surveyor. 

Saunders, Bryce Johnston, Regi~1a, N.W.T ........ 7th Jan., 1885 
B.A.Sc, (McGill), D.L.S. 

Scane, Thomas, Ridgetown ............. · .... 7th Jan., 1865 
D.L.S. 

*Schofield, Milton C., 
185 14th St. Buffalo, N .Y ....................... 28th Sept., 1843 

D.L.S. 

Schwitzer, John Edward, Rat Portage ....... 16th Nov., 189'5 
Town Engineer, B.A.Sc. (McGill). 

Seager, Edmund, Rat Portage ............... 8th July, 1861 
D.L.S. 

Selby, Henry Walter, Dinorwic, 
Dist. of Rainy River .............................. 8th Jan., 1876 

D.L.S. 

Sewell, Henry DeQuincy, Toronto,29 St. Mary St. 9th July, 1885 
D.L.S., A.M.I.C.E. 

Shaw, John Henry, Pembroke ........................ 17th Feb., 1900 
Grad. S.P.S. 

Silvester, George Ernest, Sudbury .......... 12th Nov., 1892 
Grad. S.P.S. 

Sing Josiah Gershom, Toronto; 
Room 71, Confederation Life Building .. 9th Jan., 1879 

D.L.S., C.E., Public Works Dept. 

Smith, Angus, Stratford ..................... 14th April, 1896 
Grad. S.P.S., City Engineer. 

Smith, George, Woodville, P.O. Box 77 .... 7th April, 1881 
Engineer ror Co. Victoria and !our Townships. 

Smith, Henry, Toronto, Crown Lands Dept. .. 8th Nov., 1861 
D.L.S., Mem. C8Jl. Soc. C.E. 

:Spe.ight, Thomas Bailey, Toronto, 6th Jan. 1882 
y onge St. Arcade. • . • • · · · · · · · · · · · · · · · · · ' 

D.L.S. 
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Squire, Richard Herbert, Brantford, 
103.Dalhousie St .................................. 14th April, 1896-

B.A.sc. (Toronto University). · 

Steele, Edwarrl Charles, Port Arthur ......... gth April, 1889 
Assoc. Mem. Can. · Soc. C.E, 

Stewart, Elihu, Ottawa, Dept. of the Int ......... 8th April, 1872 
D.L.S., Chief Inspector of Timber and Forestry. 

*Stewart, George Alexander, Calgary, Alta .... 8th July, 1852 
D.L.S. 

Stewart, John, Montreal. .................. nth Nov., 1887 
D.L.S. 

Stewart, Walter Edgar, Aylmer ............ 12th April, 1892· 

*Strange, Henry, Rockwood ............... 30th Nov., 1838-
0.t.s., C.E, 

Stull, William Walter, Sudbury ..................... r7th Feb., 1900 
B.A.Sc. (Toronto Univ.) 

Taylor, \i\Tilliam Verner, Gananoque ................ 7th Nov., 1896 
Grad, S.P.S. 

Traynor, Isaac, Dundalk .................. 16th April, 1873 
D.L.S. 

Turnbull, Thomas, Winnipeg, Man., 
C. P.R. Eng. Office .................... 6th July, 1878-

0.L.s., C.E. (Toronto Univ. J 

Tyrrell, James Williams, Hamilton, 
42 James st. n ......................... 8th April, 1885. 

C.E. (Toronto Univ.), D.L.S., Co. Eng._ for Wentworth. 

*U11win, Charles, Toronto, 126 Seaton st. ... 12th April, 1852· 
D.L.S. 

Ure, Frederick John, Woodstock ........... 7th April, 1887 
c.:m. 

Van Buskirk., \Villiam Fraser, Rosland ......... 7th April, 1888 
Grad. R.M. Coll. (Kingston), City Engineer. 

Van Nostrand, Arthur J ., Toronto, 
Yonge St. Arcade .................................. 30th Oct., 1882: 

D.L.S. 

Wadsworth, Vernon Bayley, Toronto, 
103 Bay st ............................ 9th April, 1864 

D.L.S. 

\Valker, Alfred Paverley, Toronto, Room 508, 
Union Station, C. P. Ry., Eng. Office ..... 6th Jan., 1882: 

D.L.S., Mem. Can. Soc. C.E. 
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Wallace, James Nevin, 
Calgary, Alta ........................................ 21st Feb., 1898 

B.A., B.E. (Trln. Coll Dublin). 

Ward, Arch:eson Thomas 
' 

Wabigoon Dist. of Rainy River ......... 10th April, 1897 
Warren, Jam_es, \i\Talkerton, P.O. Box 190 ..... 7th Oct., 1864 

D.L.S. 

Wat;n, John McCormack, Orillia, 
_ .0. Box 224 ........................ 13th April, 1892 
*W eatherald, Thomas, Goderich, 

P.O. Box 273 ......................... 12th Jan., 1856 
D.L.S., C.E. 

\Veekes, Melville Bell, Brantford .............. : ..... 17th Feb., rgoo 
B.A.Sc.1 Toronto Uuiv.) 

West, Robert Francis, Orangeville .......... 7th April, 1881 
Wheelock, Charles Richard, Orangeville ...... 7th Jan., 1886 

Treasurer County of Duf'ferln. 

\Vhitson, James Francis, Toronto, 
Crown Lands Dept.. .................... 9th Jan., 1886 

Wicksteed, Henry King, Cobourg ............ 7th Jan., 1886 
D.L.S., C.E. 

Wiggins, Thomas Henry, Finch, Ont ............. roth Nov., 1891 
Grad. S:P.S., D.L.S., Town Engineer. , 

Wilde, John Absalom, Sault Ste. Marie ...... 9th April, 1889 
Wilkie, Edward Thomson, Carleton Place ... 11th April, 1891 

D.L.S. 

\Yilkins, F. \V ., N onvood, Ont., re-registered May 29th, 1902 
"\i\Tilliams,_ David, 220 Queen St., Kingston ....... 9th April, 1864 

D.L.S. 

*Winter, Henry, Thornyhurst. .... ' .......... 11th July, 1853 
O.L.S., C.E. 

*Wood, Henry 0., Billings' Bridge ......... rnth Oct., 1855 
D.L.S. 

*Yarnold, \i\Tilliam Edward, Port Perry, . 
P.O. Box 44 .......................... 7th Apnl, 1854 

D.L.S. 

(13) 
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The names of those who have become " Associates " under By-law No. 19 a.re 
marke1 *; and under By-Law No. 45 are marked t· 
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Anderson, John Drummond, Trail, B.C ............ 13th April, 1892 

Apsey, John Fletcher, 
Cumberland, Md .................. 6th Jan., 1886 

Grad. S.P.S. 

Aylsworth, Charles Fraser, Sr., Madoc ............ 2nd April, 1861 
D.L.S. 

Blake, Frank Lever, Toronto, 
Meteorological Office ................ 13th April, 1875 

D.L.S. 

Bell, Andrew, Almonte ................................. 6th Oct., 1866 
D.L.S. 

Booth, Charles Edward Stewart, 
Westmount, P. Q ................................... 6th April, 1882 

Bowman, Arthur Meyer, 'Mahan, 
Beaver Co., Pa ....................... I 1th Nov., 1887 

Grad. S.P.S., Sta.l'f of U.S. Engineers. 

Bowman, Franklin Meyer, Bellevue, 
Allegheny Co., Pa .................... 11th April, 1892 

Grad. S.P.S., EngJ.,eer Structural Iron Works. 

Brady, James, Victoria, B.C., P.O. Box 815 .. 15t'h July, 1862 
M.E. 

Burnet, Hugh, Victoria, B.C. ............... 5th April, 1887 
P.L.S. (B.C.). 

Cambie, Henry John, Vancouver, B.C ..... • .8th July, 1861 
· P.L.S. (B.C.). 

Carbert, J. Alfred, St. Joseph, Mich ................ 7th April, 1876 
D.L.S. Staff of U. s. Engineers. 

Coleman, Richard Herbert, Toronto, Canada 
Co. Offices, Imperial Bank Chambers .... 6th Oct., 1877 

Drewry, William Stewart, Ottawa, 
Dept. of the Interior ............................... 5th April, 1883 

D.L.S. 

Edwards, George, Thurso, P.Q .............. 6th Jan., 1866 
D.L.S. 

*Ellis,' Henry Disney, Kuching, Sarawak, 
Borneo ....................... · ........ 7th \pril, 1877 

D.L.S., Commr. of Pub. Works and Surveys. 



LIST OF MEMBERS. 157 
NAME AND P.O. ADDRESS. 

DATE OF ADMISSION BY BOARD. 

Galbraith, John, Toronto, 

School of Prac. Science ............... 13th April 18
75 M.A., D.L.S., Prof. Engineering S.P.S. ' • 

Gibbons, James, Ottawa, Dept. of the Interior ... r 5th A pri], 1890 
Grad. S.P.S., Dominion Topographical Surveyor. 

Gibson, George, St. Catharines ............ 10th April, 186o 
D.L.S. · 

*Gilmour, Robert, Toronto, c/o Western 
Loan Company ..................................... uth April, 1856 

D.L.S., C.E 

Green, Thomas Daniel, Dawson City ................. 7th Jan. 1885 
D.L.B. 

Griffin, Albert Dyke, 

Collegiate Institute, Woodstock ............... uth Nov., 1890 
B.A., Mathematical Master. 

*Harris, John Walter, Winnipeg ............. 6th Oct., i:866 
P.L.S. (Man.), D.L.s., Assessment Com. 

Henderson, Eder Eli, Henderson P.O., 
Maine ............................... 7th April, 1887 

Grad. S.P.S. 

Hermon, Ernest Bolton, Vancouver, B.C ..... 7th Oct., 1885 
P.L.S. (B.C.), D.L.S. 

Innes, William Livingstone, Simcoe ............... 14th April, 1892 
C.E. (Toronto Univ.). 

Jephson, Richard Jermy, Calgary, Alta ...... 7th April, 1877 
P.L.S. (B.C.), D.L.S. 

Johnson, Sydney Munnings, Greenwood, B.C .. 9th Nov., 1895 

Johnston, Robert Thornton, · 
- -New York, N.Y ., 944 Amsterdam Ave ........ gth April, 1889 

Kirk, John Albert,~Rossland, B.C ..................... 6th July, 1877 
D.L.S. P.L.S. (B.C.). 

*Kippax Hargreaves, Huron, South Dakota ....... 7th July, 1877 
C.E. (Toronto Univ.), Assistant to Surveyor General. 

*Klotz, Otto Julius, Ottawa, 437 Albert st ...... 6th Jan., r87fi 
C.E. (Mich. Univ.), Dominion Topographical Surveyor. 

Lane, Andrew, Sparrow's Point, Md ......... 4th April, 1895 
Grad. S.P.S., Draftsman Maryland Steel Co. 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Lendrum, Robert Watt, 
South Edmonton, Alta .................. 8th Jan., 1874 

D.L.S. 

Livingstone, Thomas Chisholm, · 
Winnipeg, Man ......................... 10th Jan., 1859 

D.L.S. 

MacLeod, Henry Augustus F., Ottawa, 
340 Cooper st. ........................ I 1th Oct., 1856 

C.E., D.L.S. 

McCulloch, Andrew, Lake Nelson, B.C .............................. . 
Grad. S.P.S., Assoc. Mem, Can. Soc. C.E., City Engineer, 

*McMullen, William Ernest,, St. John, N.B .. nth Nov., 1892 
Asst, Eng. C. P. Ry. 

Magrath,Charles Alexander, Lethbridge, Alta .. 1st Nov., 1881 
B.A.Sc. (McGill), D.L.S., P.L.S. (B.C.). 

Moore, Thos. Alexander, London South .... 12th Nov., 1892 

Munro, John Vicar, New York, N.Y., 
359 West 31st st. ..................... 9th April, 1895 

t Paterson, James, Allison, Lauzon, P .Q ........... 5th April, 1878 
C.E., Mem, Can. Soc, C.E. 

Pearce, William, Calgary, Alta ............. 12th Oct., 1872 
D.L.S., P.L.S. (B.C.). 

Ponton, Archibald William, Ottawa, 
Dept. of Interior. ..................... 9th April, 1880 

D.L.S. 

Pope, Robert Tyndall,----. - Ireland ..... 13th April, 1875 
C.E., D.L.S. 

'Purvis, Frank, Mesa City, Arizona .................. 7th April, 1875 

Reid, John Lestock, Prince Albert, Sask ..... 8th April, 1870 
D.L.S. 

Reiffenstein, James Henry, Ottawa, 
Dept. of the Interior .............................. 16th April, 1873 

D.L.S. 

Reillv, William Robinson, London, 
361 Simcoe st ........................ 7th April, 1881 

D.L.S., P.L.S. (Man.) 

Ritchie, Nelson Thomas, Kipiegan, Man ........... gth Nov., 1888 

Rogers, Richard Birdsall, Peterborough ...... 9th Jan., 1879 
B.A.Sc. (McGill), D.L.S. 

* Ross, Joseph Edmund, New Westminster, 
B.C. . ............................... I 1th Nov., 1890 

P.L.S. (B.C.). 



LIST OF MEMBERS. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

Sanderson, Daniel Leavens, Coral, Mich ..... 4th Oct., 1882 
Shaw, Charles /Eneas, Greenwood, B.C ........... 6th Oct., 1877 

P.L.S. (B.C.). 

Sherman, Ruyter Stinson, Vancouver, B.C .. 12th April, 1890 
P.L.S. (B.C.). 

Simpson, George Albert, Winnipeg Man ...... 7th Oct., 1864 
C.E., D.L.S., M.P. 

Spry, William, Toronto .................... 19th July, 1858 
C.E., D.L.S. 

*Stewart, Louis Beaufort, Toronto, 
School of Prac. Science ............... 6th April, 1882 

Dominion Topographical Surveyor, Leet. in Surveying. 

Strathern, John, Vancouver, .B.C. ........... 5th Oct., 1876 
P.L.S. (B.C.), D.L:S. 

Tracey, Thomas Henry, Vancouver, B.C. .... 8th April, 1870 
C.E., P.L.S. (B.C.), D.L.S. 

Vicars, John Richard Odium, Kamloops, B.C .. 5th Jan., 1887 
D.L.S., P.L.S. (B.C.). 

Wallace, Charles Hugh, 36 Dame St.,Dublin,Ire., 9th Nov. 1889 
C.E. (Trin. College, Dublin), Dom. Gov. Surveyor. 

Weekes, Abel Seneca, We taskiwin, Alta .... 12th April, 1890 
D.L.S. 

Wheeler, Arthur Oliver, New Westminster, 
B.C ................................... 8th July, 1881 

P.L.S. (B.C.), D.L.S. 

VVillson, Alfred, Toronto; Can. Co. Offices, 
Imperial Bank Chambers ................ 6th Oct., 1866 

D.L.S., Commissioner Canada Company, 

SUMMARY. 

Active members subject to dues ................. •. . 196 

Active members exempted from dues ........ • . • . • •. • 1 9 

Withdrawn from practice (including 9 Associates) . . . . . . 69 

D~·ad ................. · · · · · · · · · · · · · · · · · · · · · · · · · · · 34 

Total number enrolled since incorporation ........ · 318 



NAME. 

Bolger, Francis ................. . 
Bolger, Thomas Oliver .......... . 
Bolton, Jesse Nunn ............. . 
Bowman, Leander Meyer ...... . 
Brown, David Rose ............. . 
Burke, William Robert ......... . 
Caddy, Edward C ............. . 
Coad, Richard ................. . 
Creswicke; Henry. . . ........... . 
Cromwell, Joseph M. 0 .......... . 
Davidson, Walter Stanley ....... . 
Deane, Michael. . . . . . . . . . ...... . 
DcGurse, Joseph ............... . 
FitzGerald, James William ...... . 
Foster, Frederick Lucas ......... . 
Fowlie, Albert .................. . 
Gibbs, Thomas Fraser .......... . 
Gilliland, Thomas Brown ....... . 
Haskins, William· · · · · · .......•.. 
Hewson, -Thomas Ringwood ..... . 
Howitt, Alfred .................. . 
Kains, Tom .................... . 
Kirk, Joseph Green ............. . 
Lynch-Staunton, Francis H ...... . 
MacMillan, James Alexander .... . 
N acN ab, John Chisholm ........ . 
McCall um, James ............... . 
Malcolm, Sherman Morgan ..... . 
Ogilvie, John Henry ........•.... 
Pedder, James Robert ........... . 
Reid, James Hales ............. . 
Robinson, William .............. . 
Tiernan, Joseph Martin ......... . 
Thomas, Augustus Clifford ...... . 
Wagner, William ............... . 
Walsh, Thomas William .••...... 
Wheelock, Charles John ..••....•. 

Dtctastd mtmbtrs. 
LATE RESIDENCE. 

Lindsay ............ . 
Kingston ••...•...... 
Toronto •.....•..... 
Toronto ............ . 
Cornwall ........... . 
Ingersoll ........... . 
Cobourg ............ . 
Glencoe ...•... : ..... . 
Barrie ........ · ..... . 
Perth ............. . 
Sarnia ............. . 
Windsor ............ . 
Windsor •............ 
Peterborough ...... . 
Toronto .•........... 
Orillia ••............ 
Adolphustown ..... . 
Eugenia ............ . 
Hamilton ..••........ 
Hamilton ........... . 
Gourock ........... . 
Victoria •....•...... 
Stratford ........... . 
Hamilton ........... . 
Calgary ............ . 
Hamilton .......... . 
Fort Francis ........ . 
Blenheim ........... . 
Rat Portage . . . . ... . 
Doon .••............ 
Bowmanville ....... . 
London ............ . 
Tilbury Centre ....•.. 
Chicago .•........... 
Ossowo •...........•. 
Simcoe ..••...•...... 
Orangeville ...•....•. 

DATE OF P. L. S. 
CERTIFICATE. 

10th October, 1863 •.. 
6th July, 1865 ....... . 
6th April, 1867 ..... . 
14th April, 1892 ....•. 
10th October, 1850 .. . 
5th April, 1878 ...... . 
18th December, 1846 .. 
8th October, 1879 ... . 
8th July, 1864 ....... . 
1st October, 1846 .... . 
9th April, 1884 ..... . 
26th May, 1848 ....•• 
5th April, 1883 ..... . 
13th July, 1857 ..... . 
9th April, 1863 ...... . 
13th January, 1863 .. . 
31st May, 1841 ...... . 
11th July, 1868 ...... . 
5th July, 1855 ....... . 
6th July, 1877 ....... . 
12th January, 1856 .. . 
uth July, 1873 .••.... 
16th February, 1843 .. 
11th October, 1856 .. . 
6th January, 1877 ... . 
8th January, 1880 ... . 
30th March, 1849 ... . 
uth October, 1858 .. . 
8th April, 1876 ..... . 
10th November, 1891 . 
6th October, 1866 ... . 
-- May, 1846 ..... . 
7th January, 1886 ... . 
14th January, 1861 .. 
13 April, 1858 ..••.... 
25th April, 1842 ..... . 
-- ---, 1856 ... . 

DATE OF O. L. S. 
REGISTRATION. 

DIED. 

1892 ........•...... · I 3rd November, 1895. 
1892 ................ -- --

1892 ............... . 
1892 ............... . 
1892 •.............. 
1892 .............••. 
1882 ............... . 
1892 ••••............ 
1892 ....•........... 
1882 ............... . 
19th Dtlcember, 1882 .. 
1892 ............... . 
1892 ............... . 
1892 ..............•. 
1892 ............... . 
1892 ............... . 
25th Janua"ry, 1890 .. . 
1892 ............... . 
1892 ............... . 
1892 ............. . 
. . . . . . . . . . . . . . . . . . . 
1892 ............... . 
1892 ..........•..... 
24th December, 1894. 
1892 ••••..••.•...... 
1892 .....•..•..•.... 
r892 ...•..••...••... 
24th ,;\pril, 1894 ..... . 
23rd December, 1892 
1892 ............... . 
1892 ................ . 
1892 ............... . 
1892 ...•......••.••. 

-----, 1901. 
20th September, 1895. 
14th May, 1900. 
10th June, 1897. 
26th September, 1897. 
17th May, 1897. 
22nd January, 1898. 
19th October, 1897. 
December, 1900. 
3rd April, 1887. 
22nd March, 1898. 
-----, 1901. 
27th July, 1899. 
-- April, 1898. 
17th April, 1893. 
14th December, 1898. 
5th July, 1896. 
21st October, 1898. 
6th May, 1896. 
-----, 1901 . 
22nd January, 1900. 
11th June, 1899. 
-----, 1898. 
16th October, 1897. 
-- July, 1900'. 
13th January, 1899. 
21st September, 1898. 
17th January, 1897. 
22nd December, 1899. 
nth October, 1894. 
December, 1900, 
-- December, 1896. 

1892 ................ 14th March, 1895. 
. ................... · 1 . 1901. 

1892 ................ 4th July, 1897. 



ADV ER TIS EM ENTS . I, 

The Art Metropole 
149 Yonge Street, 

Importers of -<$i 'TORONTO 

Engineers' and Surveyors' Instruments 
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Illustrated Catalogue and Price-List on application. 
We buy strictly for cash and sell at small margin to cash buyers. 



11. AIWERTISFM F'. NTS. 

't;he Hrt 
metropole 

149 Yonse Street, 

TORONTO. 

Importers of ... 

Fine Drawing Materials 

Mathematical Instruments 
Measuring Tapes 

Band Chains 

Steel Chains 

Detail and Drawing Papers 

Tracing Paper and Cloth 

Blue and Black Print Papers 

Profile and Cross Section 
Papers 

Colors and Brushes 

Blue Print Frames 

Drawing Tables and Boards 

Tee Squares and Angles 
Drawing Inks 

Pencils of all good makers 

Erasing and Sponge Rub= 
bersi 

Illustrated Catalogue and Price List on 
application. 

Positively the best stocked house on 
this continent in these lines, and the 
cheapest always. 

Everything Warranted. 
Correspondence Invited. 



A DVERTl~li~I El'\TS. m. 

Cht H rt )VIttropolt 
149 Yonge St., Toronto. 

Drawing Materials and Surveying 
Instruments 

Catalogue on application. 

14 

All Goods Warranted. 



IV. ADVERTISEMENTS, 

CHAS.- POTTER, 
OPTICIAN, 

85 Yonge Street, Toronto. 

Bstabllshed 1883. 

TRANSITS, LEVELS and other Surveying Instru
ments kept in stock-all of the best quality and sold 
with the guarantee of this long established house. 

MATHEMATICAL INSTRUMENTS for Architects 
and Draughtsmen-and other supplies in Paper, Rules, 
Squares, Etc., Etc.-the utmost pains taken to meet 
the exact requirements of the profession in these 
matters. 

REPAIR DEPARTMENT-Sun-eying and Mathema
tical Instruments repaired by careful and experienced 
workmen on the premises, 

IMPORT ORDERS for any special instruments and 
goods undertaken on terms extremely favorable to 
customers. Catalogues and Price Lists of leading 
makers kept on file. 

SPECTACLES, EYE GLASSES, LENSES, OPTI
CAL GOODS, in large variety and highest quality. 

BAROMETERS, THERMOMETERS, HYDROME
TERS, LAKE CHARTS, ETC. 

POTTER, 
OPTICIAN, 

88 Yonge Street, Toronto. 



\ I 1 VERTISEMENT. V 

JAMES FOSTER 
.. OPTICIAN • • 

MANUFACTURER OF 

Transits, Levels, 

Surveyors' Compasses, 

Micrometer Telescopes, 

Meteorological and Electrical Instruments. 

Stanley's Drawing Instruments and Scales kept in stock. 

Also Drawing Instruments of German Manufacture. 

REPAIRS to any of the above Promptly 

Attended to. 

OPERA AND FIELD GLASSES. 

7 I King Street West, - - Toronto, Ont. 
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ADVERTISEMENTS. Vil , 

.Dominion Bridge Co'y, 
Montreal, P. Q., 

MANUFACTURERS OF 

LIMITED. 

:Iron and Steel 81 idges for Railways and Hie:hways, 
IRON TIERS, IRON TRESTLES, TURNTABLES, BRIDGE RODS, 
RIGHT AND LEFT HAND SLEEVE NUTS·, WATER TOWERS, 
TANKS, AND ALL KINDS OF STRUCTURAL IRON WORKS. 

IRON AND STEEL WORK FOR Bu ILDINGS. 

~ Iron Roofs, Girders, Columns ~ 
ROLLED STEEL JOISTS FOR LONG SPANS AND 

FIREPROOF CONSTRUCTION. 

IN STOCK-Steel Beams, Channels, Angles, Tees, Plates, etc. Tables giving 
Sizes and Strength of Beams on Application. 

CEO. E. EVANS, Agent, 
38 Canada Life Bulldlng, Toronto, Ont. 



VIII. ADVERTISEMENTS. 

map mounting 
We 

Mount 

Maps, Charts, 

Profile Paper, 

Tracings for Registration, 

Coptinuous Drawing Paper,. 

Water Color Drawings, etc .. 

IN ANY DESIRED STYLE. 

The Only Experienced Workmen in Canada. 

C. TARLING & CO. 
TORONTO. 



ADVERTISEMENTS . IX. 

G. M. EDDY & COMPANY 
-MANUFACTURERS OF 

MEASURING TAPES 

F'or all Purposes. 

343 to 345 Classon Avenue, BROOKLYN, N.Y . 

.STEEL TAPES of all kinds for engineering purposes a specialty. Also light Steel Standard 

Measures, one-eighth inch wide, graduated each five or ten feet, with reel for rough work. Will not 

break. Warranted U.S. Standard Measure. We desire to call your attention to our new handle 

and improved method of winding Steel Tapes which is universally approved. Send for Catalogue. 

HENDERSON 

& COMPANY 

.. Printers 

8 to 16 Lombard Street, 

TORONTO. 

Printing 

Designing 

Lino typing 

Engraving . 

Neatness, Promptness, 

Best Facilities, 

Reasonable Prices. 

'------------------------- -----: -- ---- - - -



x. ADV ERTISE.i\1 ENTS. 

The problems to be solved by engineers in Canada. 

and the United States are practically identical. 

The Canadian engineer will the ref ore find it worth 

while to keep himself informed as to what is being done 

" across the border." 

The most effective way of doing this is to read 

Engineering 

News 

A sample copy will be sent free on request, and 

a trial subscription of ten weeks wUI be accepted 

at $1.00. 

THE ENGINEERI~G NEWS PUBLISHING CO., 

220 Broadway, New York. 



ADVERTISEMENTS. 

'Cb( Ontario 8choot 
.------of-----........ 

practical 8cknc( 
i--------t:oronto-----i 

This School Constitutes the Pacu lty 

of Applied Science and Engineering 

of the University of Toronto. 

Full Courses of Instruction given in the following Departments: 

1. Civil Engineering 

2. Mining Engineering 

3. Mechanical and Electrical Engineering 

4. Architecture 

5. Analytical and Applied Chemistry 

xi. 

The Laboratories in all Departments are fully equipped with 

1he most modern apparatus. 

The Calendar, which contains a list showing the positions held 

l,y graduates, will be mailed on application. 

A. T. LAING, President. 



Xll. ADVERTISEMENTS 

Expanded rl.etal 
By acting as ~ tension member in Concrete increases its strength 

from 8 to ,o times.-Sir John Fowler. 
-Sir Benjamin Baker. 

Meml1ers of the Association are cordially invited to correspond with us. Our engineers 
wm give submitted plans every attention: and reports as to details of construction, with esti
mates of cost will be promptly furnished. The use of Expanded Metal permits econ~my. 

Piers, Culverts, Dams, Subways, Founda
tions, Engine Beds, Footings, Retaining 
Walls, Roofs, Floo,·s, Sidewalks, Bridge.; 

Decks -

POWER HOUSE FLOORS AND ROOF'S A SPECIALn. 

(Catalogues, Etc., upon Application.) 

€xpandtd mttal and Jirtproofing £0., Cimittd. 
I 00 King Street West, Toronto. 



ADVERTISEMENTS, 

The ALEXANDER 
Sanitary Flush Valve 

.. 
>a ., 
t/l = a. 
0 z 

Connect Direct with Main or Tank. 

xiii. 

Agent for Canada, JAMES HARRIS, 
71 King Street West, Toronto. 
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