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SIR, 

I have the honor to request that you will do me the favor to place 

before His Excellency the Governor General, the accompanying 

Report of the Progress made in the Geological Survey of the Pro­

vince, during the past season. 

I have the honor to be, 

Sir, 

Your most obt. servant, 

To tho Hon. D. DALY, 

Provincictl Secretary. 

W. E. LOGAN, 

P1'ovincial Geologist. 





TO HIS EXUELLENC\ 

THE RIGHT IIONOIUBI,E 

JA~rES BRUCE, EARL OF ELGIN AND KINCARDll\i f, 
IL\RO~I BRUCr: OF KI;{IWSS .'.~D OF Tm:;-,Y, 

O~E OF lIEU M.\JESTY'S )10ST HO~Olt.\BLE PRIVY COC~C[L, 

GOVEll:\Ol: GE;\EIlAL OF mUTISII :-TORTII lL1lERIC.\, 

A:-iU 

C.\PTAI;{·GE:o!ERAL AND GOVEltNOR.IN.CllIEF D! .,:0;1) On~R TUr: PROVINCe>; 

OF CA:o!ADA, NOY.\ SCOTIA, NEW BRlI~8WICK. A;m TilE ISLA;m 

01,' PlaNCE EDW ARD, A:-ID VICE-ADMIRAL OF THE ~.DIE, 

&". &c. &('. 

MONTRE.1L, 1st J.1Iuy, 18,17. 

~fAY IT PLE.\SE YOUR EXCELLE~';CY, 

Having, in 00mpliancc with the instructinn~ I fm(i the hOllor to 
receive from the Commissioner of Crown Lands on the 12th l\lav 
last, by command of His Excellency, Earl Cathcart, the /at" G,)\,­
erBor General, geologically examined tbe British Shores of Lake 
Superior, as part of the task those instructions directe(\ me to perform, 
I~now.have the honor to place before Y()Lll' Excellency the result:; 
of my examination, the relation of whi('h will at the same time 
constitute the Report it is my duty annually tn present of the Progress 
made in the general Geological Survey of the Proyince, 

L€aving this on the 1st day of June, and joining my Assistanl 
Mr. Murray at Detroit, where he had been engaged in com· 
pleting arrangements for our expedition, we proceeded to Sault 
Stc. Marie, accompanied by 1\1r. Mc::.T aughtan, the Provincial 
Lalld Surveyor appointed by the Governmenl to sllrye.,' tnpog;raphi­
cally the various mining locatiolls, the mineral ,'ein~ of which it. 
was another portion of my task to inspcct, with a yiew to aid in 
determining the direction most consi,,[ent with the general intele~t, 

to be given to their bounding lillcs, in cases of ('ollision between the 
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luts uf neighbouring claimants. Subsequently visiting Copper Har­

bour in Micbigan, on the south side of the lake, for the purpose of 

gathning iI&ml1atioll regarding the nature of the copper lodes w ~ich 
hall bC('n opencd in that yiciuit.l', we crossed over to Fort \VIlham 

011 the north, and ,·rllcrt·d upon the work assigncd us, commencing our 

cxamination in the neigllburhood of the British boundary at Pigeon 

HircI'. 
I\lr. Murray's attention ",a'; d,'\'oted to the examination of the 

Kamanitiquia and ~Ll'hipi"l)t"ll Hil,'rs, both of which he ,N'Clldl'd 

to near tbe bci!!;ht of land, ill additioll to tbe inspection 1Ij' sCI'cral 

~I-dioll" of tlie ('(la';t, liis ltc'port UPOll allur whicb, I baye now the 

Iwnor to transrJlit tu Y,,1ll' E",-"ellclll'Y. ,My own time was be­

"tuII' .. ,d upun an l'xamillatillil of the mining lilcatiuns and the coast 

~etj('lall,\'; and finding it \\'ao; in rny power to work in ach'ance of 

the land ,llrH'yill:C; part)', I W<li happy til ayail myself of the ulJliging 

ulf"r or l\lr. \V. ?·L ~\'[cLeod, who put at my '(,ITi .... his CilIllll: and 

eight \'I',I'I:C;"llrS to traw'port lli.' rlllllHI the slJOres ,,1' the lake, by which 

I was enallleu til makl' a mure e'l.tt-nded in,o;jlcction than it would 

otherwisc 1,,1\1' been po"ible for IIlC (0 clfl'ct ill the limited time one 

season could alIord. \\' ith th' l'\.Ct'ption of l\l I'. .i\Iurra y ':, ('XCUI'­

sion up the two rinr,.; mentioned, (he examination has necessarily 

been clltlline.! to the ('ua.,\, amI cannut be considered more than a 

recollnaissance oj' tbe d,'>trict, to be carrieu into farthel detail at a 

future perio(] as UI'C'l.'>JUIl may ,erH'. 

TII(' Canadian ,llor('s .,r Lake Superior in general present a bold 

and rocky coast, dinr"ifit'd in the character of its scenery in accor­

Jance with the distrilmtion of its dilferent geological formations. 

Cliffs and eminences rise up to hei:,!;hts nrying from 300 to 1300 
feet, close upon its margin, ancl tltis, deeply indented in some parts 

with c\.tt'lI,>i\e bays, and in others presenting cxtensin~ clusters of 

i&lands, is in a multitude of places carved out into well sbeltered 
coves and inlcb, affimling innumerable harbours of a safe and com­

modious character, (lcstinedgrcall.l' to facilitate wlJatever commerce 

may hereafter be es(abli~heu on the lake, whetller in the produce of 

its mines or its fisheries, The timber of the district does not seem 

to promise much t'ncoura~C'rnent to tralfic; it is not of the size nor 
of the kinds m(lst ",teemed in cummerce, though there is much useful 

wood capable of being nrJclerr,d available D J[ mining or hou&e-building 

purposes, a~ well as for fuel. lIanl-\Hlod is scarce, red pine iii not 



uften secn, and while pine not aLundallt. 'fLee (reecs most (OmlllOIi 

are f.pruce, balsam fir, whitf' birch and poplar, with c(,dar in rno:sl 

places. On the immediate coast, wallY of the hills are !leorly de­
nuded of trees, particularlr ,dlC're granitp and glwiss Ill'c\-ail. The 
hills composed of trap are better dothed; hut it is in the trappean 

valleys and on the surfaces unclerlHid by ,.<tlllbtonf', \dlich are usually 

fiat, that the largest growth is met witll. It is cllidly ill these lo('a­
Iities also, and at the mOlltlls of some of the principal riy('I's, that is 

to he found whateYC'r land may hf' fit for clllli\-ati()n; and altbough 

of this, in comparison to the area of the district, tllP extent cannot 
be called great, nor such as eyen les~ remotely ~itllatccl, would 

tempt settlement, sufficicnt would probabh- Le f(l\Ind to supply many 

of the wants of a mining- population, should the metalliferous mine­

rals of the region be found on trial to cxist in sufficient abundance 

to he workerl with profit. 
Several considerable streams fall into the lake, the chief of which 

are the Kamonitiquia, the N eepigon, the Pic, tbe Michipicoten, and 

the Montreal. The fir~t three flow in on the nortb, and the other 

two on the east side; and the wllule, taking their origin in the 

height of land separating the waters of H udsC:11 Bay from those of 

the St. La\HenCe, mar pass through 100 to ~oo miles of country 

he fore yielding their tribute to the grand head rc"crvoir of the laUer, 

which, with a rim of 500 leagues, comprises an area of 32,000 
S(P:,Jr(' miles, its greatest length heing 300 miles, and its greatest 

hreadth 140 miles. Its grratest rlcpth is supposed to he 1,200 feet, 
which W0111rl make its hottom 603 feet helow, while it~ surface is 
597 feet above the lerel of tll(' sea; and its mcan depth, l)eing taken 

at 600 feet, would give about 4,000 cubic miles of ,,-ater. 

The frosts of winter are not sufficientl.\' long continuecl to cool, 
nor the heats of summer to warm this !:Sreat hody of water to the 

temperature of the surrounding surface, and the lake in consequence 

considerably modifies the temperature of the country on its banks, 

which is neither so low in the one season, nor so high in the other, 

!l1': it is both to the cast and to the west. In the middle of the lake, 

on a calm day of sunshine, on the 7th of July, it surprised me much 

to find that the temperature of the water at the surface was no more 

than 38° Fah. For this fact, which was ascertainecl by repeuteil 
trials, it appears difficult to account, even allowing a oeQ'rpr· they 
ror inaccuracy in the consirurtion of the thermometer: .11es appear to 



thai w,der attains ih ,C!:r,':tle-;t density at 39~", and hence it might 
lll' ('xjll'ded th"t the llody of the lake having once attained such a 

dell,it\~, 1he ~ll'ilttlln of partielc's at the surface W"tlld maintain its 

place, and he n'aclily e,iher cn"let] or heated. But whateyer might 

have he en the cau,,·, :t cnllsP'Juence was that the temperature of 1he 
atIl1l>,'1'j,CI'C ab:we 1he lake \ya" no more than 51°, v.,hile in the in-
1erior of lhe coullllT it may probably IJaH' heen between 70" and 
:';0°, or mrll'('. The result ,,f r;lIch differences is the great pre­

\'alenee of it),!.;s on the lake, the VilP0tlf, brought in warm CUT­

renh of air frr)m 11,C' interior land, becoming condensed over the 
cool waler Iff lhe ;.nrfacC'. These I;'r~s, as was to be expected, ap­

peilred to diminish in frequency :IS the summer passed away; but it 
i, probahle they would irlf'rcase a,!:ain in winter by a reverse of 
the )1r(l('I"", the lake r;i'ring the npour and the land the condensing 
"urrents of air. 

SUCCESSION AND DISTRIBUTION OF ROCKS. 

Lake Superior al'pr'"rs 10 he ~ituatC'd in a ,!!,pologinll depression 
which presents formations of a similar character on both lhe north 
and south sid,·" dipping to the centre. Tllf' ~eri('s on the north, 
in ascending ordC'r, consists of the [C)llO\ying :-

1. Granite anrl ~;yC'nitC'. 
2. Gneiss. 

3. Chloritic and partially talcose and conglomerate slates. 
1. Bluish slates or I'hales, interstratified with trap. 
:j. Sandstones, I ilnc~.tnnps, indurated marls, and conglomerates, 

intC'rstratified with trap. 

1. (irallite (mcZ Syenite. 

The rock at the base of the i>8ries is a granite, frequently passing 
into a syenite by the addition of hornblende, but the hornblende 
does not appear to be often present wholly without the mica. Both 
the mica and the hornblende are in general blad:, the quartz either 
opaque or translucent white, or colourless and transparent. The 
colour of the feldspar is usually some shade of red, either pale or 
cleep, and this being the pre,~ailing constituent mineral, gives in 
wood c",",<;('s a reddish tinge to the mass. To this, however, there 
purposes, a' ,~, and both the quartz and the felrlspar being occasion-
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ally white, while the mica and hornblende are black, the rock has 
sometimes a speckled aspect. In general the rock, except where 
cut by granite dykes, is not very large grained. It sometimes, 
however, kppcns in the red Yariel)" that crystals of feld~par, larger 
than the avera:c'" size, will be disseminated through the mass, giving 
it a porphyritic aspect; and in some .. ases epidote appears to be 
diffusc,d through the rock as a constituent mineral. Occasionally 
the rock presents a double system "f joints, i"ery regularly parallel 
for con:"iderable sections of tbe coast, ,~iying it in some degree the 
appearance of stratification; lmt it was not obscrved that the joints 
wen' always in parallel directions ill sections distant from one ano­

ther. 

2. Gneiss. 

The glanite appears to pass grCldually into a ~:i1('i:,s, whidl seems 
to participate a~ urtcn of a syenitic as a granitic quality. In general 
the layers are corrugated, sometimes so much so, that it j, difficult 
to ascertain (lll'ir average strike or dip, but the.~· are sometimes 
beautifully regular. Each layer \yas not in general ohferved to be 
monopolizcll by one mineral, but was lIsuall.y made up til' seyeral, 
some one strongly pred,)minating. The feldspathic beds are often 
a perfect granite or syenite iyjth preciC.l·ly tile character of the 
massiie granite beneath, and are sometimes many feet thick. The 
mic,l('couS beds usually present the form of mica slate, and the horn­
bien die til' hornblende slate. All of thesc' occur interstratified with 
one another in ;-ariolls relations; and when the beds are thin and 
regular, and the felebpar deep red, this colour alternating with tlw 
!:(ray micaceolls "ncl the black hornblendic bands, f()rms a ribbon­
like rock of great beauty. 

Both the gneiss and the granite are very often traversed by an 
ancient system of dykes or ;-('ins of a granitic character. They are 
in general large grained, very feldspathic or quartzose, sometimes 
wholly the one or the otber, and they frequently so cut up one ano­
ther as well as the rock, forming a complete net work on its sur­
face, as to present relations of a ycry complicated lIe-scription. In 
the gneiss this complication is enhanced by the stratification, parti­
cularly when this is in a contorted condition. These dykes or 
veins are usually firmly soldered to their walls, from which they 
have no peculiar tendency to split off, and they sometimes appear to 

B 
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constitute [or limited areas, nearly as much o[ the mass they cut as 
the original rock itself. There do not appear to be any metal­
literous minerals associated with these veins. 

3. Chloritic and partially Talcose and Conglollwl"ate Slates. 

The gneiss is succeeded by slates of a general exterior clark" 
green colour, often clark-gray in fresh fractures, which at the base 
appear occasionally to be interstratified with beds of a feldspathic 
qualitr, of the reclcli~lt culuur belongin:,; to the subjacent granite amI 
gneiss; sometimes they arc a combination offelclspar and quartz, oc­
casionally with the addition of hornblenrie, making syenitic beds; and 
in some the hornbll'ncle preponderating, ,,-ill gi "e the syenite a general 
green colour. Some of the be<1s have the {luality of a greenstone, 
others that of a mica slate, and a few present the character of quartz 
rock. Rising in the sl'ries, these become interstratified with beds 
of a slaty character, holding a sufficient number of pebbles of various 
kinds to constitute conglomerates. The pebbles seem to be of 
various qualities, but apparently all deriyed from hypogene rocks. 
They greatly nry in size in different places, and occasionally meas­
ure a foot in diameter. 'Where the conglomerate slates have been 
worn by the action of the water, the pebbles are generally worn 
equally down widt the rest of the surface; and though a very dis­
tinct picture of them is presented on such a surface, where the water 
or weather appears to haye hacl an influence in bringing out a dis­
tinct relief in colours between that of the pebble or boulder and the 
slate, at the same time producing a contrast of parallel lines on the 
terminal edges of the laminre of this, it sometimes happens (unless 
the pebbles are of white quartz) that they are ycry obscurely dis­
tinguishable on fracturing the rock, both the pebbles and the matrix 
giving a gray colour, in which very little difference of mineral 
quality is perceived. On some of these pictured surfaces, small 
opaque-white feldspathic crystals will occasionally spot the whole 
rock, the pebbles equally with the slaty matrix. The rock no­
where within my observation displayed true slaty cleavage inde­
pendent of the bedding; but it often exhibited a jointed struc­
ture, and the divisional planes resulting cut clean through the peb­
bles, where any were shewn, without the smallest deflection. 

A considerable thickness of these conglomerate or pebbly slates is 
[''(posed at the mouth of the River Dore, near Gros Cap, about fiye 
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miles from the mouth "I' (be Michipicoten River. The strike of the 
rock is very regular, being abuut E. and W., while the dip is verv 
highly inclined, the beds being not more than ten to fIfteen degrees 
removed from a vertical attitude; but the slope is 1;,1' part of the dis­
tance to the north, and for the remainder to the south. There i,-; 
1I0t, howeyer, ~upposed to be any repetition of the measures, which 
are here given ill descendin,~ order :-

Green slaty rock with a few scattered pebbles through some parts of 
it, which in other parts become sufficiently abundant to entitle 
the rock to thp name of a conglomerate slate; the sedimentary 
layers are not distinctly marked; the rock has a jointed s1ruc­
ture and the planes of division, which are very even, cut clean 

Feet. [H, 

through the pebbles withont any deflection,......................... 40 0 
Green pebbly slate: the edges of the laminre are better marked than 

in the preceding by different shades of green and gray or black, 
giving the rock a ribbon-like aspect; the pebbles, which appear 
chiefly of primary rock, arc worn smooth with the rest of the 
surface; they are more numerous at the top th<1n at the bot-
tom,.................................................................. ......... ~100 0 

Green slaty rock, with a considerable number of pebbles towards the 
top and less in the lower part; several hollows are worn at in­
tervals, running with the strike, which are covered by sand; 
the rock is probably softer in those parto, and may be partially 
talcose,.................................................................... ... !)5u 0 

Green pebbly slate with large and small boulders of the same quality 
as before; some of the boulders may be a foot in diameter; 
iron pyrites is disseminated in some parts of the mass,........ ... 170 0 

Measures not seen, being covered by sand,.. ............ .................. 90 0 
Green slaty conglomerate with large primary pebbles; the colours of 

the edges of the slaty layers are green, bla:ck and red, and are 
,"ery distinctly marked,.............................. ......... ............ 15 0 

Green slaty rock with many pebbles; the arrangement of the cliffe­
rent colours of the thin edges of the slaty layers sometimes 
partially conforming to the pebbles, and running rouud them, 
gives to to the smooth sUiface a ligneous aspect, like a planed 
surface of wood, shewing its fibres and knots,..... ... ... ... ... ...... 30 0 

Green slaty rock with fewer pebbles" .......... , .... ,.................. .... 40 0 
Green slaty rock with scattered large pebbles, .'......................... 10 0 
Green slaty rock of the same quality as before, with sometimes a 

greater and sometimes a smaller number of pebbles, but all 
shewing some, ................................................ ,.... ......... 1:10 0 

Green conglomerate slate, colltaining a collection of boulders, some 
0(" them " J(lOt in diameter, in the same "Iaty green matrix as 
before, , ......... " '0, •••••••••••••••••••••• ,' ." .">,, '0' •• , I_t' ••••••••••• ••• .5 (~ 



~Il':l'UCfE concealed by saud, ............................ ····················· 
Green slaty rock with many primary pebbles, some of them six to 

eight inchcs in diameter; some of the granitic quality have a 
reddish hue; the stripes of the slate arc green, black and red; 
many of thc pebbles nre of the same greeu as the slates; they 
appcar to be of various shades of gray" hen fractured, .......... . 

Green slaty rock containing a larger number of pebbles in the mi,ldle 
than at the tOll or bottom, ............................................. .. 

Measures concealed by the sand, ........................................... .. 
Green slaty rod: of a more pebbly character; some of the pebbles 

are six to ci:J,t inches in diameter; the sBJimentary layers are 
finely waved, ,mel the surface of the rock near the \I ater's edge 
is "cry much pitted, yielding in some parts to the action of the 
water more reaelily than others, ...................................... .. 

Green slaty rod;, the beeldiug is \cry cven and rcgular, and well 
marked by elifferent shades of hlad. anJ green; the quality is 
somewhat taleose towarels the top, bllt harder towards the 
bottom, and ,,·hen unweathered, the lam;a,c are vcry difficult to 
separate, .......................... _ ........................................ .. 

Green slaty rock of much the same quality as the above, but per-
haps still harder, ........................................................ . 

Green slaty rock with even and regnlar bedding, slightly talcose in 
several of the divisions; tbe general quality, however, is very 
hard, and the rock splits with difficulty in the clirection of the 
lamiD<:e, .......................................... , .......................... . 

Green sht)" rock, some parts of which have a few scattered pebbles 
that are in general flat or elongated in the elirection of the strata; 
tbe ribbon-like sttipes are YC"ry regular, anel in some parts 
the rock splits into rude slates, but on the whole it is \"Cr.'~ harel 
and close; some phtcs are talcose on the suri:'lces; the dip is 
S. <75, ..................................................................... . 

Green slaty rock with large pebbles and small boulelers of granite, 
qnartz anel a cherty looking stone; the general colour is of a 
greenish chloritic or epidotic hne; crystallized epidote appears 
in some of the cracks in the rock, ................................... .. 

Feet. In. 

30 0 

30 0 

30 (I 

:!() 0 

:W 0 

:!O 0 

l,j 0 

20 0 

90 0 

35 0 

liOO 0 

At the Dore, a much larger amount of the ~late formation than i,.; 
here gin-n, conws in behind the preceding "ediull, but it was so 
COYl'l"e',1 (lver b.\" moss and trees, that it \\~a~ t~Juncl irn[l",.:,jj)le to fol­
low out the details. Towards the lower part, it a',Sllmes more the 
character of the gnej,s, wbich usually ,;uc("f:C'lb it, and becomes in­
terstratified with reddisb-yellow telclspathic la\"<'f~; but sufficient 
,lat.a have not ~Tt been ascertained to determine what the total 
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thickness of the formation may be, though it must prubably attailJ 
several thousand feet. III some parts, these slates appear to cume 
upon the granite without the inten'ention of any ;rcat amuunt of the 
gneiss. 

Reddish-yellow feldspathic dyl{e, occasionally traYerse the slate 
as they do the granite and gneiss beneath; but the nins which 
more peculiarly appertain to the formation, are composed of translu­
cellt white (luartz: they vary in thickness from a lew inches to 
~eventl i't:C't, and are fouI1l1 running both witll the strike and trans­
verse to it. 1'11(':' were not ob.';;'ITed Uil L,I:,:e Sllper;ut' to carry 
any great amount of mel;;[liferom mineral. Iron p:Tites "';IS some­
limes ,I~,uciated \Vith them, Lut nut in !arc~c quantity. 

4. Bluish Slates or Shales, intl'!'stratijiecl with T'l'Gl" 

The formations which succeed, re:;t unconfin'mablr upon thuse 
already mentioned. The base of the lower one, where seen in 
Thunder Bay in contact ,,,ith the subjacpnt green slates, present.~ 

conglomerate beds probably of no great thicklk~~, composed of 
quartz pebbles chidly, with a few of red ,iziO'p,'r, ami some of slate 
in a grec'll arenaceous matrix, cll l1.';istilig of the same materials in a 
finer conditi(lli. These are followell by a set of verl,- rr 'g',ilar even 

layers of clIprt, somdillles approaching a chalcelluny, varying- in 
culour from nearly white, through different shades of ,~T,l,\-, to black, 
ancl in thickne:;" frum half an inch and less, to s;" iilche:-:, and 
sometimes t'\CIl a foot. The plates ai'e separated from one another 
by thin layers of a cakareous quality, weathering l'll,st.\--r('(l, and 
present a striking ribL(m-like appearallC('. Occasional thicker cal­
careous beels occur, sometimes highly crystallilw, :"('I'arating aggre­
gate Lanels of the ribbon-like strata, and the,!, calcareous beds, as 
well as tIl<' chert Lands, <liT sometimes inter[;tratified with argillaceous 

layers. In the vicinity of the disturbed parts, the cbert sometimes 
passes into chalcedony and agate, and small cracks are filled with 
small quantities (Ie anthracite. Some uf the chert bands appear to 

be made up of a multitude of minute irregular closely ag''.!;rl',gatcd 
sub-.globular forms floating as it were in the siliceous matrix, and 
anthracite appears to be prec:ent in the centre of ::(11)(, of these, 
leading to the supposition that the colour of the black .. hert, ('\,ell 

where the :-;uh-globular forms are not detected, may be owing to 

thc prescllcP of carbon, In somc parts of these oolitic chert 
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la\ 1'1", small bluud-red jaspery ~:I'uls uccasiollaily uecollH: illter­
mingJed with the hlack, and in peubles scattered along the shores 
o[ Thunder B~~', probably derived from such beds, the red spots 
beculJJt' SI) thickh' numerous as to produce a H'l)' finely mottled 
ur sputty jasper, in \yhich the spots arc crowded together, but do 
not run into une another. In som!' inst~nc(',s these oolitic layer,s 

exhihit small rounde(1 gr<l ill,S of argillite in a matrix of crystalline 

quartz. lIigllf'r in the formation, argillacetllls slates become inter­
stratified \y itll argillaceous "andstones in such an altered condition 
that it i,s onen ditficlllt at tirst sight to sa.I' whether the laUer may nol 
be tr<ljl l~.rers. They are sometilllt'S slightly mical'L'uus, and they are 
ratller J iglilC'r in colilur tban the slat('s or shales; and while these 

sometimes exllibit the structure called cone-in-cone, the harder 
bands display spherical c1Jl1crl'tions, "'trying [rom a few inches to 
two and six feet in diameter. III some parts of the vertical thick­
ness, calcarl'olls layers appear to ],e occasionally interstratified amOI1i4 
the slates, some few of which are pure enough to be entitled to the 
appellatiun of limestone. Iroll pyrites occurs disseminated in the 
depu~it, and it frequent 1.1' charactc'rizes the cherty portion of it, 
where it is sometimes prcsc'nt in nudules and thin irregular and par­
tial layers. Trap bands conformahle with the stratification are in­
(erstratified in several parts of the I'ertica 1 amount, but tIler occur in 
greatest thickness towards the bottom, not far alJIIH! the cherty 
beds, and at the summit overlying the wh,,\!' formation. This trap 
has a distinct cr.I'stalline texture, and was in no instance that 
came under my ubscn'ation, of an am.I'gda\oidal quality. It appear­
ed to be compused of hlack hornblende and greenish-white horny­
looking feldspar, which unfrequently occurred in large crp;tals, giy­
ing it a porphyritic character. Magnetic oxyd of iron in minute 
grains \vas gencrally a constituent part oftbe rock, and seemed O('('a­
sionally to compnse senral per cent of it, wllile quartz in small 
quantity was often present. The only imbedded accidental mine­
rals met with in it, \yere highly crystallized Prelll1ite, accompanied 
Loy calcareous spar, occurrill!j' ill the heds overlying the chert, and 
iron pyrites, which was sddom wholly absent from any considerable 
Illass of it. III all cases it presents a nrr striking sub-columnar 
strudure at right an!,(]('s to tbe plane of 11](' stratification, and the 
crowning overflow ,~in's a peculiar aspc'('t to 111e whole region OCCll­

pied hy the t'>rmation to which it, heloll.!':s, The overflow is from 



15 

'),00 to 300 feet thick, and tIlt: whule a"ociated rocks to the base (Ii 

the formation may pu~sess a yolumc (If uel\\'eell 1,500 and 2,000 
teet. Where the fi)rmatiun comes upon the lake, it usually presellts 
bold cliITs, sometimes attaining the height of 1,000 and en-n 1,300 
feet, in which the upper part, occupied by the trap, e"hibits a yerti­
cal columnar face, from the j(l<l( "I' which (be siates, a~,sisted by 
fallen fragments uf the trap, offer a talus, :,1oping do,,'n to the 
water', ed~e at an angle of auout fiJrt~'-jh'e degrees. 

The dykes and mineral veins of the f()]'mation, beillg relaled to 
those of the succeeding rocks, will 1x' noticed farther on. 

5. Sandstones, Limestones, Indurated lJlads, and Conglomerates, 
intel'stratified with Trap. 

Reposing on the formation which has just been described, the 
first rock met with in Thunder Bay, "'here the best de\-elopment of 
the lower part of the succeeding series occurs, is a white sandstone; 
the strata are in general of a fine grit, and appear to be composed 
almost entirely of minute grains of quarlz in some parts, and in 
others small rounded white grains of a calcareous quality are spar­
ingly intermingled with them. Some beds are coarser than others, 
and in the,;c rounded pebbles of quartz and occasional jasper arc 
~et'n, seldom exceeding the size of buckshot; of these white grits 
there may be a thickness of about 200 feet. They are followed by 
sandstones consisting of red and white layers interstratified with one 
another, an<l associated with conglomerate beds composed chiefly of 
pebbles and boulders ur coarse red jao;per, held in white, reddish, or 
greenish sancl, as a matrix. Rising in this part of the deposit, the 
beds appear to hold rather more calcareous matter than those below, 
and some of the conglomerates enclose patches of limestone with 
fragments of chert. It is difficult to estimate the thickness of these 
beds from the difficulty of truly determining the dip, but it appears 
to me that at a very moderate computation they cannot be less tban 
500 feet. They are succeeded by limestones of a reddish-white 
colour, and very compact texture, some of which would yield good 
material for burning, interstratified with calcareo-argillaceous shales 
and reddish-white sandstones, the whole giving probably not under 
eighty feet, with an addition of fifty feet of reddish indurated marl 
at the top. Succeeding these calcareous strata, after an interval of 
which the amount is uncertain, not improbably filled with an addi-
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~i()lIal fJuanti/.r of the illdurated marl, rell and wllite salllbtunes occ~lr 
with cIIIJ'Tlomera!c' lan'l's. The red ~andstones are often yery argtl­
lac('ou'; ~Ilt'\' arc us~1<tll.\" Yarie<.;atcd with green spots, ane! ripple­
marks and c'rack-cacts ,ll(' displa,ll'd on the surJ;\("('s of many I,eds. 
'1'1", R(lJl(J,c.1 'JIles and cOllglomerate:; become inter"tratillee! with trap 
la1'('l'" ,llId an ('nOl m'JllS amount of \'l,lcanic oyerllo\y ('j'()wns the 

furmatiUI1. 
'1,'he1'e "ppears to Le some y;:u-iation in the thickness of this 

overflow in dii,'e]'ent parts of its cli~tribution, as well as some 
divC']'sity in the arrangemC'nt in regard to the interstratification of 
COl1rrIOIl;er'1te bYe]',,;. But sections C'xamined in places widely 

to ~ 

a:;under, would not make the total volume fall far short of G,OOO 
to lU.OOO fect. The trap taken as a whole is a greenstone. It 
is in rreneral of an anwr"daloidal character, less so at the bottom 
than higher up, while ~ ~ the top, in addition to the amygdaloid, 
there ale arc met with extensive masses of a more solid and more 
highly cr,)',t:llline qualit~;, sometimes passing into well marked 
columnar basalt, associated with others of a vitreous aspect, exhib­
iting the forms of pitchstone-porphyry and pitchstone. The 
stratification of the amygdaloirlal layers is ucually well marked, 
and they do not in general appear to be individually so thick as 
the more solid and crystalline rocb. 

The minerals filling the cavities usually consist of calcspar, 
quartz in various forms, :lI1d abundant in that of ;lgate, 
together ",itll Prehnite, epidote, native copper, specular iron, 
and various zeolites. The zeolites observed were red and white 
Heubndite, stilLite, mesolite, Laumonite and analcime; chlorite 
often occurs lining the walls of tile cells. The epidote and 
mesolite were met with a,sociated with quartz and frequently 
with specular iron, in the cells of the amygdaloid of l\1amainse, 
the epidote being occasionally superimposed on the mesolite; 
and in one in~tance, tll'O perfect but minute dodecahedrons of 
cinnamon-stone garnet were o])served resting amidst the crystals 
of epidote. The cavities are of various sizes and shapes; some, 
often containing agate, were seen of six or eight inches in diameter, 
and instances were occasionally met with where the cavities pre­
sented the shape of irregular vertical tubes of about a quarter of 
an inch in diameter running up several inches, sometimes as many 
as twelve, into a bed from the bottom. The tubes were more 
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closely aggregated at the bottom where they often approached to 
within half :m inch of one another, than higher up, two of them 
often joining into one, and this one again joining another which 
came up singly from the bottom, or was the result of the combina­
tion of other t,m or more, and so on; the combined tubes ap­
peared to be a liWe larger than the original sep:crate ones, None 
of the tubes di varicated IIp,,urds. 

On the surface of some of the beds, partially concentric wrinkles 
resulting from the flow of tl10 volcanic matter when in a viscid 
comlition, were strongly !lurked. In one imt::mce on the north 
shore, the courses indic~lteLl by these were 1\". 65° E. and N. 45° E., 
in two forms, ,,;llich inosculated on the same surface; and on another 
amI rather lower surface neal' the same place, the direction of a 
third form was S. 6S0 E. From the several directions, the paral­
lelism of the separate beds, and the character of the wrinkles, it 
appears probable the general surface on which the volcanic flow 
occUl'l'ed, was not far removed from horizontality. Another in­
stance 'was met with on the east side of the bke, where the 
direction of the flow indicated by the form, was about east, which 
was exactly contrary to the dip of the higbly inclined surface 
presenting it. 

Trap Dy!;;es. 

Though the two last described f01'mations, :md indeed all along the 
coast, the whole of them down to the granite are traversed by a vast 
collection of trap dykes, yet in no one instance were any of the 
oyerlying or interstratified volcanic layers traced to a connexion 
with them of such a nature as to display to the eye that the one 
had its source in the other. There was often, however, a great 
similarity in the quality of some of the dykes, and some parts of 
the stratified trap; but these resemblances were not always confined 
to the dykes and beds that were near to one another; and in 
some cases while the dyke was found eutting one formation, the 
quality of the stratified trap most resembling it, was met with at a 
distance in another. 

The qualities of the trap of the dykes may be ranged undm' the 
denominations applied to such volcanic products in their relation to 
greenstone, porphyry and syenite, but those of a porphyritic and 
syenitic character bear but an insigQificant proportion to the green-

e 
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stone dykes, to which, in part at least, the others are closely allieJ. 
The trap of the greenstone dykes is ill goner:tl more UI' leos fine­
grained, often approaching to compact; and its usual constituents 
are black hornblende, and greenish-white feldspar, with in most 
cases a greater or smaller quantity of magnetic oxyd of iron, and 
a small irregularly disseminated amount of iron pyrites. One of 
tbe porphyritic yarieties arisc's hom crystals of the feldspar of a 
larger than usual size, being disseminated through the green­
stone; and in such ea'iCS the fel'/opathic crystals often appoar 
spotted with small specks of hornLlende. .\ nother of the por­
phyritic qualities partakes also of the character of syenite. In 
this, a dark-gray mixture of hornblende and fcldspar, with mag­
netic oxyd of iron and iron pYl-itcs, ~illlilar to the grl'enstone al­
ready mentioned, incloses a multitude of irregnlal' p:ttcllCS, com­
posed of red feldspar and quartz generally of a hyaline trans­
parent quality, and infrequently of an opaque-white, re,ell1Lling 
chalcedony; the quartz is occa"ionally also di,seminated through­
out the matrix without the reel feldspar; more rarely red feldspar 
patches occur without the quartz, and still more rarely small 
quantities of calcareous s1'a1' arc met with, The whole mass 
of the dyke, however, sometimes p::l~ses into a uniform small­
grained mixture of red feldspar ami green hOl'llblencle "ith Y,'ry 
little quartz, and ceases to haye eitLcr a porphyritic or syenitic 
aspect. A third variety of porphyritic trap, constituting some of 
the dykes, consists of a ,cry fine-grained mixture of red feldspar 
and quartz, holding distinct and not very large crystals of the 
same minerals, the quartz crystals being colourless and transpa­
ent hexagonal prisms, terminated by a pyramid at each extre­
mity, and rather uniformly disseminated through the mass. Ko 
dyke of an amygdaloidal character was observed. 

The greenstone dykes, without a single observed exception, 
possessed a well marked transverse columnar structure, which 
was in general so truly at rio'ht anO'les to the plane of the dyke 
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that the underlie could always be correctly determined by it. 
This structure belonged equally to them whether their dimensions 
were small or great, but the size of the columns increased "ith 
the breadth of the dyke, which sometimes attained the measure of 
200 fcet. The number of these dykes was very great; thirteen 
of them of good size h::r,e been counted in the width of two miles, 
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:1nd their parallelism for great distances was as remarkable as 
their number. 

The directions of the greenstone dykes, as well as those of the 
other qualities ,,,hich have been mentioned, were in general two, 
one with the stratification of the upper formations, aud the other 
transverse, changing "ith any important change in the general 
strike; and they appeared to maintain what might be considered 
a continuation of these courses into the older rocks, with a less 
precise relation to their strike when stratified. In one instance 
the intersection of two greenstone dykes was met with, and that 
coincident with the stratification, cut the transverse dyke. Both 
possessed the columnar structure. The porphyritic greenstone 
dykes were also characterized by this structure, but it was not 
observed in those of syenitic trap. 

The dykes in general appear to be more durable than the rocks 
they cut, from which lOesults a peculiarity in the geographical fea­
tures of the country. The destructive action of the water upon 
the coast is partially arrested in its progress upon meeting with 
them, and the dykes which run with the strike are in consequence 
often found to shield the shore for consiuel'able distances. They 
sometimes run out into long prongs or promontories, with deep 
recesses behind them, or present a succession of long narrow 
islands, which act as break-waters in defending the neighbouring 
main land; and it frequently happens that a narrow breach having 
been effected in a dyke, it will be found to be the entrance to a 
spacious cove worn out on each side in the softer rock behind it. 
In almost all these instances, commodious harbours are the result, 
and it is mainly owing io the presence of these dykes, that so 
many such harbours exist on the Canadian side of the lake. 

Mineral Veins. 

In addition to the dykes, a vast collection of' mineral veins inter­
sect the formations of' Lake Superior. A very large number of 
these contain a greater or smaller amount of various metalliferous 
ores, and the indications which they present, are such as to render 
it probable that some part of the country characterised by them, 
will sooner or later rise into some importance as a mining region. 
The metals whose ores are met with are copper, lCr\,d, zinc and 
silver. 
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As in the case of the dykes, the mineral veins belong to two 
systems; one coincident with the range of the rock masses, and 
the other transverse to it. They are therefore parallel to the 
dykes. The cracks, however, which the veins occupy, appe~r to 
be of an age subsequent to that of the dykes. They sometImes 
run along side of them, having the dyke for one wall and the 
rock of the country for the other, while at other times they aro 
wholly independent of the dykcs. As far as my observation 
went, the transverse veins cut those coincident with the range of 
the rock, when the stl'ike ran about S. Wand N. E., and from 
that to about W. and E.; but on the east side of the bkc whero 
the volcanic strata dip to the west or a little south of it, a sufficient 
number of facts to establish a rule in regard to their intersection 
was not ascertained. The displacements connected with the trans­
verse or nOl'th"ard and south"ard veins appeared to be of greater 
amount than those related to the eastward and westward; but it i'3 
not so certain that the dislocations connected with the dykes, follow 
the same rule. Some VCI')' important disturbances were observed 
associated "ith those coincident with the strike of stratification. 

In respect to the mincral contents of the veins, some difference 
exists in the different formations. In the upper fOl'mation, which 
is so much associated with amygdaloidal trap, the mincr:)j veins 
vary in breadth from a few inches to four or five feet. They arc 
in general composed of calcareous spar and quartz, holding to­
gether in greater or smaller quantities, entangled fragments of the 
wall rocks, and dark green steatite is seldom absent as one of the 
constituents. Laumonite was very often abundantly present with 
these minerals, and sometimes exceeded them in quantity; associ­
ated with the vein-stones, fiuor spar occasionally occurred. Heulan­
dite with heavy spar was not unfrequently met with, and in some 
districts, the heavy spar occasionally formed the chief earthy 
mineral in transverse or north and south veins. Prehnite with and 
without Thomsonite and 8tilbite was frequently encountered, chiefly 
in east and west veins; and dysclasite and datholite are to be 
enumerated among the minerals that occur. Some of the veins, 
both with the strike and transverse to it, were almost entirely 
composed of chalcedony and agate, when the rock of the country 
w~s ~f the qualities allie.:l to pitchstone, or the porphyry associated 
WIth It; but these were seldom found to hold metalliferous minerals. 
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When metals were present in the mineral veins, they occurred 
chiefly in the form of sulphurets, with the exception of the siher, 
which appears to be usually in a native condition even when mixed 
up with the ores of other metals, unless in the case of galena, 
with which it is probably united as a sulphuret. The copper also 
was frequently met with in a ·native state; it usually, ho\\,eyer, 
occurred in the forms of vitreous copper, variegated copper and 
copper pyrites; but it \\'as found also as a carbonute resulting 
from the decomposition of the other ores where acted on by the 
weather at the outcrop of a lode. The gangue in those lodes 
which carried vitreous copper, had usually a predominating quan­
tity of calcareous spar or of Laumonite, and sometimes of heavy 
spar, while in those possessing pyritous and variegated copper 
ores, it appeared to be more of a quartzose character. Native 
copper was usually accompanied by Prehnite. The silver was 
found associated with vitreous copper, native copper, and galena, 
the last of which with blende andiron pyrites, occurred in com­
pany with the sulphurets of copp2r, and was sometimes met with 
in calcareous spar by itself. 

The COUl'ses of the metalliferous veins of this formation appear 
to be different in different parts of the lake, although they preserve 
uniformity oYer considerable areas. On the north shore, they 
run with the system of veins coincident with the range of the rock 
masses, partaking of an east and west bearing. On ~lichipicoten 
Island they belong to the transverse system, and run northward 
and southward; while at the east end of the lake, , .. ith the prin­
cipal lodes running east\\'ard and westIYard, transverse to the 
stratification, there are exceptions, running northlYard and south­
ward with the strike. 

In the succeeding formation, or upper slates, the most conspicu­
ous system of veins consists of those transverse to the stratifica­
tion. They vary in breadth from a few inches up to twenty feet 
and more, and they are in general composed of calcareous spar, 
heavy spar, and amethystine quartz. Apophyllite is occasionally 
associated with the heavy spar in some of the veins, and dark­
green steatite occurs more or less in almost all. Several of them 
are characterized by small quantities of vitreous copper, variega­
ted copper, copper pyrites, iron pyrites, bIen de, galena, and silver; 
and of those lodes among them which came under my inspection, 
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ono ho.yjng all these metalliferous products present, with the 
addition of colmlt and arsenie detected by my Chemical Assistant, 
1I1r. Hunt, was strongly marked by the vitreous copper, which 
at the spot where the lode was tried, appeared to exist in a 
1ro1'1;:aLle quantity. The veins coincident with the stratification 
cut by these, are in general rather thin. They often run 
by the side of the dykes, and seem for the most part tD 
eonsist of a breccia of the wall rocks, held together by car­
bonate of lime and quartz, while steatite was frequently present. 
Green and purple fluor spar was found in some of them, and 
Prelmite, associated with Thomsonite, occurred in others. The 
only metalliferous minerals accompanying them were iron and 
copper pyrites, but it is doubtful whether the quantity of the 
latter was in any case sufficient to give great promise of profit in 
working them. One vein coincident with the stl'ike of the forma­
tion, was met with on the northwest side of Thunder Bay, which 
appeared to be an exception to the rest. It was of great breadth, 
perhaps not under sixty feet, and in its general charactel' it re­
sembled the transverse veins; its earthy minerals being calc a­
spar, amethystine quartz, and heavy spar, while at the same time 
it carried small quantities of iron and copper pyrites, galena and 
blenc1c. 

1I1ineral veins analogous to those of the upper formations were 
found penetratin6 the oldel' rocb, but the examination of these 
has scarcely been suffi,~icnt to authorize any remarks respecting 
them. The vein-stones connected with them appeared to consist 
chiefly of quartz and calcareous spar, with Laumonite occasionally, 
and tho metalliferous minerals, when any were found, were 
variegated copper, copper pyrites, galena and blende; but the 
lodes did not secm to be of such frequent occurrence, as in the 
higher rocks, nor 1rere those which came under my observation of 
so important a character. 

GEOGR.\PHICAL DISTRIBGTIO:\' OF ROCKS. 

Commencing in the vicinity of Fort 'William, the granite, gneiss 
and chloritic slates, keeping to the north of the Kamanitiquia 
Riycr, from the neighbourhood of the northern bend, which occurs 
in the upward course of its Y:J.lley, and maintaining a northeasterly 
strike, come upon the shores of Thunder Bay about ten miles 



below the mouth of the stream. The slates are visible only fur :\ 
short distance, but the granite, out-flanking them both ways, is 
seen touching the water at intervals for a distance of seven miles. 
Before reaching the extremity of the bay, the granite again gradual­
ly leaves the coast, and, crossing the isthmus which separates Tlnm­
rIel' from Black Bay, regains the water about nine miles from the 
hight of the latter, in a spur, of which the point is in Granite 
Islet, while the main range keeps several miles inland, amI turn­
ing up in a more northerly direction, reaches N eepigon TIi vel' 
some distance above the second rapid. The granite then attains 
the northern end of the small lake lower down, and its associated 
gnoios, bounding the whole length of this on the east side, again 
a pproaches the great lake, neal' the mouth of the J aek River which 
falls into a deeply indented covo in N eepigon Bay; farther on 
the l'ock emerges ft'om beneath overlying red sandstone and trap. 
and comes upon the water of the bay itself, in a cove furnished 
with a river, rather west of a point due north from the Chenal 
Ecarte, the strait between St. Ignace and Simpson's Islands. From 
thi,~, cutting across a projecting point of sand cOllstitnting the delta of 
a consideraule brook, it forms a ])I,ld rocky coast oycrlaid uy oc­
easional patches of trap, along the north side of the Grand Detroit, 
JeaJing out of X eepigon Bily to the eastward, by the Petits Ecrits, 
where it is intersected by east and west trap-dykes, to the Jeep 
cove receivin~ the Riviere au Brochet. 

In this yic:inity the chloritic and conglomerate slates come in, auJ 
occupy the coast by L'Anse ,\ Ja Bouteille for about fifteen miles, 
to a point t,,;o miles westward of the mouth of the Old Pic Hiver, 
striking in a direction that would carry them out to the islands 
to the southwest, which may probably derive their name of the 
Slate Islands from being composed of the rock. The slates Dgain 
occupy the coast for about seven miles on each side of the l\' ew Pic 
HiveI', while the interval from the neighbourhoud of the Old Pic 
to that of Peninsula Harbour, including the Pic I81anus, is com­
posed of trap. It appears probaule that the bands of slate by 
which the trap is thus flanked on either hand, may be the sides of 
a trough converging to a point inbnd, and would, therefore, be 
exteriorly followed by the granite and gneiss. In accordance 
with this, the two formations just mentioned, coming out fl'om 
behind the southern band of shtc, form a bold ancI rugged coast, 
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extending thirty-five miles, to a point about six miles southward 
of Otter Head. A gneissoid quality of rock prevails at both ex­
tremes of the line, particularly the southern, where Otter Head 
and its vicinity present a remarkably regular set of strata, in 
which the constituents of syenite are arranged in thin sheets, and 
in a highly crystalline condition, offering a beautiful material for 
fiao'stones which miO'ht be obtained in almost any quantity or of 
0' b u 

any size required. Between the Riviere du Petit Oiseau and the 
Riviere aux Hirondelles, a distance of eight miles, about equally 
removed from both ends of the line, the gneissoid character 
of the rock appears to be wanting, amI it would not be inconsis­
tent with this fact, to suppose that the formations fold over an an­
ticlinal axis situated somewhere in the Yicinity, and running at 
about right .:1ngles to the trend of this part of the coast, which 
would be about twenty degrees to the north of east. It is not 
improbable that there may be minor undulations in the distance. 

From the point to "hich the granite and gneiss have been thus 
traced, to the mouth of the l\Iichipicoten River, the coast after a 
gradual turn, assumes a nCJ.r1y cast and west direction, the dis. 
tance being about fifty miles. In this the slate and the granito 
rocks divide the coast. Sbtes occupy the first seven miles; epi­
dotic granite, "ithout much eyidence of a gneissoid quality, suc­
ceeds, and continues for scventeen miles; slates o:::cupy the next 
thirteen; granite the succeeding ~cycn, to within a mile of the 
River Dore; the remaindcr of the distance dlsplays the slates, 
and it appears not improbable tlwt this, ,,,ith the two previous 
patches, "hich in the first and last instances seem to be let down 
by transverse dislocations, may constitute the fl'agments of the 
northern rim of another trough, corning to a point some distance 
inland, in the yicinity of the river, and presenting its south side, 
cut through by the coast, where the gneiss once more makes its 
appearance, near the Riviere ala Yieille, between CLtpe Brule and 
Cape Clloyyc. ',hat undulations there may be in these older 
rocks farther on, has not been ascertained. It is not improbable 
there may be severaL They do not, however, appear to be of 
such an in:-~ortant character as to bring in any great body 
of the chlorltIc slates on the coast, though they may serve to ex­
tend tho spread of the granite and gneiss, to the strike of which, 
taken in detail, the eastern margin of the lake soems usually to 
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be transverse. With the exceptiun of a few square miles of the 
upper tmp at Gargantua, these two rocks appear to hold the 
coast all the way to the vicinity of the Pointe aux Mines, a dis~ 

tance not far short of fifty miles, at the extremity of which they 
separate from the shore, maintaining a nearly straight south­
easterly line across to the eastern part of Bat-cheg-wa-ua-ung Bay, 
leaving the trap of l\'[amainse between them an(l the Lake. 
Thence they reach the northern part of Goulais Bay, and 
finally attain the promontory of Gl'O~ Cap, where they constitute 
a moderately bold range of hills, running eastwardly towards 
Lake Huron. 

Upon the three inferior rocks, whose range has been noticed, 
the two superior trappean formations repose unconformably. 
The lower one, or bluish slates with their associated yolcanic 
layers, compose the whole of the country, islands and mainland, 
between Pigeon River and Fort "William; and the Yalley of the 
Kamanitiquia River in the eastern part of its course, may be 
considered the boundary of its outcrop in this district. East­
ward, on the main front of the lake, it constitutes Pic Island, and 
the promontory of Thunder Cape, reaching to a point [tbout six 
miles to the eastward of its extremity, where a tra,nsverse dislo­
cation lets down the succeeding formation at least 1,300 feet, 
hringing it suddenly in to occupy the coast in the strike of the 
other. The lower form[ttion, however, constitutes the whole of 
the bed of Thunder Bay, on the north side of which the con­
glomerate layer at its base, is seen to rest in a nearly horizontal 
position, upon the highly tilted chloritic slates heneath, where in 
one spot, it evenly covers over without any disturbance, a step 
in the slates produced by an ancient transverse fault. On the 
same side at the eastern extremity of the bay, the chert beds be­
longing to the series, occupy two miles of the coast. But the whole 
volume of the formation in this part, appears gradually thinning 
down; for while between Thunder Cape (in which alone a verti­
cal thickness of 1,300 feet is displayed) and the final outcrop of 
the base on the northwestern side of the bay, there is a breadth 
of more than twelve miles, one of no more than probably three 
mUes would span the distance in the bight of the bay hetween the 
granite and the southeastern cliffs, displaying the lower white 
sandstones of the succeeding formation; while the dip docs not 

D 
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incre:lse in u ratio sufficient to preserve the western umount. In 
corroboration of this, whero tlJe spur of gmnito comes upon 
Black Ray, in the vicinity of Granite Islet, the bluish argiIIaceous 
slates are altogether wanting, and the succeeding sandstones are 
seen to come in contact with the inforior rocks. Nor were the 
slates again observed to the eastward, though the sandstones and 
granite were more than once detected in contact, with the excep­
tion of one locality ,\"here they were noticed by nIl'. Murray 
forming part of some of the islands in the Grand Detroit exit from 
Neepigon Ray, to the north of the large centre island of the 
Battle Group, composed of those eastward of Simpson's Island. 
The thickness of the deposit wac; there not very important, and it 
probably does not reach much bl'thl'l' in that direction. 

Commencing at the Thunder Cape downthrow wllich has been 
mentioned, the 1yhite sandstones at the base of the suc('ceding 
formation, constitute an escarpment on the southeast side of Thun­
der Bay, and arc displayed in vertical cliffs rising to 200 feet 
above the water, which occupy about seven miles on the same side 
towards the northeastern extremity. The limestones and indu­
rated m:1rls start from a point about a mile and a half eastward 
of the down throw, on the south side of the tongue of land sepa­
rating Thunder from mack Bay; and running paraIIcl with the 
sandstones, dipping southeasterly at an angle of about three de­
grees, they probably occupy the upper side of the latter bay, 
where there is however but little exposure of rock, a fringe of 
marshy land shielding much of the coast. Beds of red sandstone 
of a conglomerate character, associated with layel's of variegated 
red shale, are seen reposing on the gl'anite of Granite Islet. The 
conglomerate is composed of granitic ruins, and fills up the 
inequalities and worn fissures of the rock supporting it, displaying 
a southern dip at an angle of about ten degrees. The variegated 
shale is of a calcareous quality, and it is not improbable that a 
considerable part of Black Bay may be worn out of the indurated 
marls. The higher and more volcanic part of the formation, 
commences at Point Porphyry, and in Edward Island and others 
northward, grits and conglomerates are found interstratifiecl with 
trap layers. The same inter stratification is met with in the rocks 
bordering the southeast side of Black Bay, II"hile those fronting the 
lake on the southeast side of the peninsula, are composed almost 
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entirely of various qualities of conformable overlying trap. This 
arrangement of the stratification occupying a belt of seven to 
ten miles in breadth, which on the lake front is carveu out into 
a multitude of deep coves, anu includes :1, great collection of small 
rocky islands, runs in ,t nOl,theasterly direction across N eepigon 
Straits from the main land to st. Ignace Island; gradually 
changing its direction about the milldle of this to due cast, it con­
tinues on through Simpson's Island, and farther to the castern 
extremity of the Battle Group. A high precipitous escarpment of 
red sandstone, wilh white bands and conglomerate layers, all inter­
sLratified with occasional beds of variegated red shale, and having 
a pretty constant dip of eight to nine degrees, keeps its place on 
the north side of each sncceeding island standing in the line, 
which curves a little to the south of eastward toward the eastern 
extremity. A section aCI'oss from the granite thl'ough the large 
centl'e island of tIle Battle (;I'OUp, would shew in place both of 
the upper formations in ~uccession, apparently diminished ill 
! llOil' proportions; and in the clift·s on the north side of the last 
of the Group, the limestones are displaycu associated with white 
sandstones, with a conglomerate layCl' beneath, resting on trap of 
a porphyritic dlaracter, and overlaill by volcanic products of a 
more porous quality, tbe succession of the sedimentary part in 
ascending order being as follows :-

Ft:ct. 

Conglomerate alld red Kandstones, ............................................. 30 
Red and white shales and sandstones, ........ ...... ............. .............. 70 
Reddish or flesh-coloured limestons in beds of two to t wl'ive inches, 30 
'Yhite sandstones,............................................. ............ ......... 70 

200 

The isthmus whidt separates Black Bay hom Neepigoll Bay 
appears to be entirely composed of sand and clay. But it seems 
not improbable frOID the direction which the spur of granite already 
twice mentioned assumes, ill running out to Granite Islet in the first 
named bay, that an undulation in the stratification occasioned oy It 
i II the superior rocks may cross beneath the sand and clay, and cal'l'y 
its course between St. Ignace Island and those two islands to the north, 
of which the western one is called the Grange. No northern dip 
was anywhere observed, lJut tllis may be concealed by the loose 
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incre:1se in a ratio sufficient to preserve the western amount. In 
corroboration of this, where the spur of granite comes upon 
Black nay, in the vicinity of Granite Islet, the bluish argillaceous 
slates are altogether wanting, and tho succeeding sandstones are 
seen to come in contact with the inferior rocks. Nor were tho 
slates again observed to the eastward, though the sandstones and 
granite were more than once detected in contact, with tho excep­
tion of one locality 1yhere they were noticed by Mr. Murray 
forming part of some of the islands in the Grand Detroit exit from 
Neepigon Bay, to the north of the large centre island of tho 
Battle Group, composed of those eastward of Simpson's Island. 
The thickness of the deposit was there not very important, and it 
probably does not reach much farthel' in that direction. 

Commencing at the Thunder Cape downthrow which has been 
mentioned, the white sand.c.;tones at the base of tho suc('C'eding 
formation, constitute an escarpment on the southeast side of Thun­
der Bay, and are displayed in vert ical clift's rising to 200 feet 
above the watel', which occupy about seven miles on the same side 
towards the northeastern extremity. The limestones and indu­
rated marls start from a point about a mile and a half eastward 
of the down throw, on the south side of the tongue of land sepa­
rating Thunder from Black Bay; and running parallel with the 
sandstones, dipping southeasterly at an angle of about three de­
grees, they probably occupy the upper side of the latter bay, 
where there is however but little exposure of rock, a fringe of 
marshy land shielding much of the coast. Beds of red sandstone 
of a conglomerate character, associated with layers of variegated 
red shale, are seen reposing on the granite of Granite Islet. The 
conglomerate is composed of granitic ruins, and fills up the 
inequalities and worn fissures of the rock supporting it, displaying 
a southern dip at an angle of about ten degrees. The variegated 
shale is of a calcareous quality, and it is not improbable that a 
considerable part of Black Bay may be worn out of the indurated 
marls. The higher and more volcanic part of the formation, 
commences at Point Porphyry, and in Edward Island and others 
northward, grits and conglomerates are found interstratified with 
trap layers. The same interstratification is met with in the rocks 
bordering the southeast side of Black Bay, while those fronting the 
J~ke on the southeast side of the peninsula, are composed almost 
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entirely of various qualities of conformable ovel'lying trap. This 
arrangement of the stratification occupying a belt of seven to 
ten miles in breadth, whidl on the lake front is carved out into 
a multitude of deep coves, and includes a great collection of small 
rocky islands, runs in a nortlleastel'ly direction across N eepigon 
Straits from the main land to st. Ignace Isbnd; gradually 
changing its direction about the millllie of this to due east, it con­
tinues on through Simpson'::; Island, and farther to the easteru 
extremity of the Battle Group. A high precipitolls escarpment of 
red sandstone, with white bands ,tnd conglomerate layers, all inter­
sLratified with occasional beds of Yal'iegatL'd red shale, and having 
a pretty constant dip of eight to nine degrees, keeps its place on 
the north side of each sllceeeding islanll standing in the line, 
which curves a little to the south of e,u,tward toward the eastern 
extremity. A section across from the gl'anite through the large 
centre island of the Battle Group, would shew in place Loth of 
the upper formations in :mcccssion, apparently diminished in 
!heil' proportions; and ill the cliffs on the north side of the last 
of tIle Group, the limestones are displayed associated with white 
sandstones, with a con glom crate layer beneath, resting on trap of 
a porphyritic cLaracter, and overlaiJ by volcanic products of a 
more porous <I l1~\lity, the successioll of the sedimentary part in 
ascending order being as follows ;-

F(('t. 

Conglomerate uud red ,alllbtones, ..................... , .... , ............ ,..... 30 
Red and white shales and ,anus tones,....................... ... ............... 70 
Reddish or flesh-coloured limestons in beds of two to twdve inches, 30 
'Yhite sandstones, .................. , ....................................... , .... ,., 70 

200 

The isthmus w hieh sepanttes Black Bay {l'om N eepigoll Bay 
appears to be entirely composed of sand and clay. But it seema 
not improbable frOID the llirection which the spur of granite already 
twice mentioneJ assumes, in running out to Granite Islet in the first 
named bay, that an unJulation in the stratification occasioned by it 
in the superior rocks may Cl'oas bcneath the sand and clay, anJ carry 
its course between St. Ignace Island and those two islands to the north, 
of which the western one is called the Orang'" No nort!1Crll dip 
was anywhere observed, l)ut tltis may ue concealed by the loose 
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material of the isthmus, and the waters of the bay; and should 
such an undulation exist, it is probable the strata of tho two 
islands would be a repetition of those of St. Ignace. An escarp­
ment of south-dipping red sandstone exists on the north side of 
them, and it strikes for the sandstone and overlying trap on the 
main land both due east and due west; while two miles fartber 
north, sedimentary strata still dipping south at an angle of about 
five degrees, underlie the perpendicular cliffs of columnar trap at 
the mouth of the N eepigon River. These strat:1 are of a very 
calcareolls quality, and probably belong to the limestones of the 
formation. The white sandstones which are at its base in Thun­
der Bay, were not here observed to crop out. A considerable 
space however, probably upwards of a mile, between the basset 
edge of the calcareous str:1t[l, and the granite, was occupied by a 
depo3it of sand about sixty or seventy feet thick in some places; 
but to the eastward, the sandstones of the Grange Island were 
seen to repose on the granite without the intervention even of the 
calcareous beds. "Where these beds and the sandstones associated 
with them were seen at the outlet of the ~ eepigon, the overlying 
trap did not appear to be in a perfectly conformable attitude. It 
seemed to be more horizontal than the sedimentary portion of' the 
cliff. The slope of the beds as stated, was about five degrees, and 
as they approached the base of the trap, they appeared to become 
obliterated, some of them proceeding farther than others into the 
volcanic mass, but in such a manner that it was difficult to say 
where any bed finally stopped. 

It seems not at all improbblo that Isle Royal belongs to this 
volcanic formation. My visit was confined to the upper half of 
it. In this, the bight of Siscouette Bay, which occurs in about 
mid length of the island on the south side, is at the base of' a 
range of trap hills whose course runs nearly N. E. and S. 'V. 
The area in front of them, between Siscouette Bay and the south­
western extremity of the island, is composed of' red sandstones 
with conglomerate layers, which with a breadth of nearly three 
miles, rest upon the trap and dip about southeast at an angle of' 
nearly ten degrees, while the remainder of the island in its "whole 
leng.th appears to co~sist of' trap, much of' which is of an amyg­
dalOldal charactCl:- fhe average breadth of this trap is about 
six miles. The dlp of the band appears to be greater than that 
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of St. Ignace, and it is probably stated within the mark at fiftecn 
degrees, being to the southeastward. The general strike is well 
marked by the form of the island, and the number of deep inlets 
which are worn down in the softer beds at the lower extremity, 
the most southeasterly of which is not ullllcr tell miles long, shews 
the great parallelism of the dijfcrent layers. The general position 
of the island and the dip and strike would Ll'ing the whole mass to 
the front of St. Ignace, as if it constituted an adllition to the volume 
of the formation; but i~ appears to me a more proLaLle conjecture 
that there is a trough betweeil the two positions, the northern 
slope of which is conce~lled by the \Vatcl',; uf the bke, and that 
Isle Royal constitutes only a r\'jwtition of the ?; eepigon peninsuh 
and archipelago. 

Proceeding eastward, the mass of trap which has already been 
mentioned as flanked on Loth 2ides by the chloritic slates in the 
northeastern corner of the lake in the vicinity of L'Anse <1 b 
Bouteille and the Pic Ri\'er, may belong to the formation, but 
of this there is much doubt. In a straight line across from one 
side to the other on the coast, it occupies a space of about four­
teen miles. No rocks of a sedimentary character were observed 
to be associateu with it, but its stratification was very distinctly 
marked, with a dip southwesterly of about twelve degrees. Its 
quality differed in diffcrent places, but no portion of it was ob­
served to be amygdaloiual, except one bed which exhibited a decided 
transverse columnar structure; the general character of others 
appeared to approach that of the more solid and crystalline trap 
overlying the amygdaloid towards the lake front of the N eepigon 
and St. Ignace band. On the upper side the mass is brought into 
position by an outburst through the slates, which is well displayeu 
on the main shore, at a point nearly due north of the western 
extremity of Pic Island. The trap there abuts against the chloritic 
slates; on approaching them, its feldspar, constituting the predomi­
nant mineral, assumes a red colour, with occasional opalescence, and 
strongly contrastswith the bl'illiant black hornblende disseminated 
throuO'h it· it contains a few zircons. In the first hundred vardsnear o ' d 

the junction, the slates appear to be shivered and sliced into a very 
coarse breccia, of which the interstices arc filled with trap of this 
quality; while in the second hUIlllred yards they arc cut up by It 
number of irregubdy parallel, though somewhat ramified dykes 
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of the ~;Lme, having a general Ilol'tltedy llireetion, whiciJ i,; that 
of tlw dingle marking the com"e of the junction of the two rocks. 
nellluYCd from the junction, tl1e lmp is still coarse-grained, but 
the 0'encr:11 colour of the feldspar is a dull-green, holding black 

to 

hornblende, and magnetic oxyd of iron apr~~ll'S to be one of the 
constituents. The columnar bed has occasional large patches of a 
red colour, holding rCil feldspar, white quartz, and black horn­
blende' but tllC (rencral coloUl' of the matrix in which these are , to 

imbcllclcd i.-; cllOC'olate-brown, resultingfl'om the fuldspar constituting 
thc mass, in wllich small celIs ~ll·e filled with calcspar and red and 
"hite zeolitcs, while well defined slell(l.~r acicular crystals of black 
hOl'llblende are abundantly disseminated through it. Therock above 
and below is composed of brownish feldspar and Llack hornblende, 
hut it is not so compact as the other. It is large-grained, and the 
general ma~s of tllC country constituting the Old Pic Point and 
Island appears to be composed of it; fluor spar occurs as a dis­
seminated mineral in some l)cds. Judging from fragments on the 
shore, tlle1'e al'e some beds composed of white feldspar, with 
occasional clu'iters of orange-rcd grains of e1molite, the whole 
studded with brilliant Llack cl'Ystals of hOl'llLlende, forming a very 
beautiful ,-aricty of rock. The general mass of these volcanic 
overflows weather~ to a red, and from a distance may readily be 
mistaken fOl' the gmnite which underlies the chloritic slates. The 
hills which it forms are not, however, quite so rugged as those re­
sulting from the older rock. 

Much to the south and a little to the cast of thi~ .:'Ilichipicoten 
J ~land is another mass of trap belonging to the upper formation. 
The strata of which it is composed, hare a general dip to the east 
of south, and the inclination appears seldom to fall shol,t of thirty 
degl'ees. The lower strata towards the north side of the island, 
particularly as indicated at the upper end, appear to be composed 
chiefly of amygdaloidal trap, with occasional beds of trap con­
glomerates, red sandstone,; and shales; ,,-hile towards the south 
these are .overlaid by a considerable amount of compact earthy 
or sub-reslllous red trap, assuming sometimes an obscure, and 
son~etill1~s a decided porphyritic character, by the display of un­
deCIded Imbedded rl',vstab of red fcld"'par or ,yell pronounced 
crystals of transparent quartz. Alon!! nearl\- the whole of the 
S(luth side of the island, thc trap ;ssume~ a more resinous 
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:tspcct, amI its colour beculllin~ black j t prcsents the ell:ll'ader3 of 
pitchstone and pitchstone-porphyry. SUlllO "i' the bods [lssociator[ 
-with these are of .an amyg:IaIoidal (1 Llality, [llld e.\.ltibit brgc en­
closed agates, wIllIe the pltchstOIlC" are cut by a multituue of 
agate veins, which run chiefly in the tlil'ection of the strike, but 
frequently also tram verse to it. About tltl'co-fourths of a mile 
out in front of the harbour, which is half-"':lY down on the south 
side, a few nnrrow islands occur, presenting beds [lmountino' to 

h 
between sixty and ,,('Ycut." feet, dipping southwanl [It an angle of 
twenty degrees, whose character is peculiar. They al'e of a 
general red colour, spottcll amI patched with yellowish-white, and 
wherever a crack exists, the rock is thus bbnched to a small dis­
tance on each sille of it. The surfaces arc llllCyen, and peculiarly 
marked with fest!lll11ed and finely-wrinkled forms, composed ~f 
very thin elose-fitting lamina', with a ligneous aspect, p(l~sessjnn' 
a gre:1ter or less aggregate thickness, sometimes exceeding on~ 
or two inches. The rock scarcely resembles a trap, nO!' does it 
bear the character of an indurated shale, but it may perhaps be 
an indurated mixture of volcanic mud and ashes, in which the 
wrinkled forms result from a partial flow. The total volume of 
the formation developed in l\1ichipicoten Island, at the most mo­
derate dip observed, would not faU short of 12,000 feet. 

On the east side of the lake, white and rell sandstones are seen 
at several points, and so also are beds of am,\cgdaloidal trap with 
coarse interstratifiec1 conglomerates. The sandstones, except 
where in the vicinity of disturbances from dislocations, appear to 
he much less tilted than the trap and coarse conglomerates. 
Both have a dip westward, but the facts ascertained are not 
yet sufficient to determine in what precise relatirll1 the two rocks 
stand in regard to one another. About two miles north of Cape 
Choyye, a coarse-grained bed, supporting some thickness of 
sandstone, coloured red with white bands, dipping a little to 
the south of west at an angle of about ten d('gl'C'~'s, abuts 
against a precipitous cliff of the older formations, as if let down 
by a N. E. and S. W. fault. To the south of this about nine 
miles, the Peninsula of Cape Gargantua, and Rome of the small 
islands immediately near, display amygdaloidal trap, disposed in 
beds dipping to the south of west at an angle of about forty 
degrees, and resting unconformably on the gneiss. Farther on, 



Leacll. LizarJ ane! I\Iuntreal }"lauds, as stated Ly Bayfield, arc 
composed of sandstone; but not having visited them, it is not i~ 
my power to state what the attitude of the rock may be; but It 
seems proLable that the flatness of the geographical surface may 
be occasioned by the absence of any great slope in the constituent 
strata. To the south of Montreal Island, sandstones and amyg­
daloil1al trap occupy the lower side of the cove above Pointe 
aux Mines; the sandstones, where first seen, are nearly in eon­
bct with the granite, against which they appear to abut as jf 
brought in by a dislocation. Their dip, at an angle varying 
from ten to twenty degrees, from a direction N. 45° W. gradual­
ly changes to N. HiO W. The trap coming apparently from be­
low, after an intenal of about one hundred yards, in which it is 
difficult to ascertain its true attitude, from its heing ,YOI'n down 
level with the surface of the water, exhibits a decideu dip S. 80° W., 
at an angle of between thirty and forty degrees, maintained for 
such a disbnee across the measures in ascending order, as to yield 
a thickness of about 3,000 feet. This trap is interrupted at 
Pointe aux: Mines by a southeasterly dislocation, whieh brings 
up the granite, of which the extremity of the roint is composed. 
From this point, the line of dom~rcatiull between the granite and 
the overlying unconformable I"oeb. as has already been indicated, 
runs across in a southeasterly direction to nat-cheg-wa-ua-ung 
Ba;', leaving the promontory of l'vIamains8 between it and the 
lake. This promontOl'Y is composed of amygrlaloidal trap and 
coarse interstratificd conglomerat?s, whose pebbles and boulders 
consist chiefly of the ruins of the subjacent granite, syenite and 
slate. The general dip of the strata which occupy the area is 
maintained with considerable constancy in a direction rather south 
of west, at an angle of twenty to twenty-five degrees, and the 
breadth across the measures is sufficient to give a thickness ex­
ceeding 10,000 feet, of which fifteen pCI' cent consist of conglom-. 
erate layers, one of them being 400 feet of the amount. On the 
south side of the promontory, approaching L'Anse aux Crepes, 
irregularities prevail, and sandstones in a disturbed 00ndition ap­
proach the trap, but keep on the lake side of it. 

Between this point and Sault Ste. Marie, stratified amygdaloidal 
trap was observed in three places. The first was in the most 
eastern part of Bat-cheg-wa-ua-ung Ray, where it reposes on the 
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granite, with a dip S. 80° W. < 42°. The second was in a cove 
about two to three miles to the east of the southern boundary of 
the same bay. The worn condition of the rock rendered the dip 
obscure, but it appeared to be N. 60° W. < 22°, and it seemed 
not improbable the rock may be a part of a mass rising into a 
hilly surface, and resting on the granite between Bat-cheg-wa-ua­
ung and Goulais Days. The third po~ition was at the extremity 
of Gros Cap, where there is but a slllall quantity of the rock, and 
where trap of a porphyritic quality appears to be associated 
with it. The dip is W. < 43°. 

The sandstones in the same uistance constitute the promontory 
between L'Anse aux Crepes amI Bat-cheg-wa-ua-ung Bay. They 
probably also underlie the large islanu of this bay; and with 
the exception of the intenal occupied by the trap in the cove at 
the southern entrance of the bay, they compose the coast from a 
point three miles to the east of the COn', round to Goulais Bay, 
underlying the whole of Goulais Promontory and Maple Island. 
A narrow strip of the rock is found abo leaning against the gneiss 
on the south side of Goubis Bay, extel1lling seyen miles along the 
coast towards Gros Cap, anu dipping gently to the northwestward, 
not quite in the direction of Isle de Parisien, which is also com­
posed of the rock, with a dip of two or three degrees in the direc­
tion of White-fish Point. 

In every instance the geographical surface of the sandstones on 
the east side of the lake is low and flat, and their geographical posi­
tion in relation to the stratified trap would seem to indicate that 
they overlie the latter, perhaps unconformably. Their presence in 
Caribou Island, as stated on Bayfield's Map, seven leagues south of 
Michipicoten Island, and more than twice as many cast of Montreal 
Island, makes it probable their spread may be considerable under the 
waters of the lake, while ~andstones occupy a great extent on the south 
shore; the geologists of Michigan represent them to exist at 
intervals from the vicinity of Point Iroquois to Grand Island, in 
which latter spot it has been ascertained by Mr. Higgins (Of the 
Michigan State Survey, that they are capped by f()ssiliferous lime­
stone. 

The aO'e of the volcanic formations of Lake Superior is a question 
o 

that has not yet been finally settled, and the doubt concerning them 
seems to be whether they are older or newer than the Potsdam sand­

E 
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stone of New York. The difficulty arises fr9m the absence of 
fossils, none of a satisfactory kind that I am aware of having been 
obtained from any Leds whose relation to the volcanic rocks is 
undoubted, either on the north or south side of the lake. In an 
excursion to Neebish and St. Joseph Islands, made in company 
with Mr. Bela Hubbard of the Michigan State Survey, while waiting 
in the "\'icinity of Sault Ste. Marie for an opportunity of transport to 
Copper Harbour, we found formations corresponding with the Utica 
slates and Trenton limestones with their characteristic fossils, resting 
upon other formations occupying the position and answering the 
conditions of the calciferous and the Potsdam sandstones, the whole 
of them exhibitin,~ a yery moderate dip southward; and there does 
not appear any reason to doubt that the last mentioned rock 
reaches up to Sault Ste. Marie, and extends to the foot of the 
Gros Cap Mountain and Point Iroquois. The nearly flat sand­
stones met with between this promontory and Grand Island, with 
the fossiliferous rock oyerlying them in the latter locality, appear 
to correspond with the necessary conditions of the same formations, 
and the presence of similar sandstones in the ,'arious low islands 
and peninsulas on the Canadian side to the east and north, would 
seem to make it probable that the lower rock has a still farther 
extension in those directions; while the contrast between the mode­
rate dip which these display, and the higher inclination of the volcanic 
strata at Gargantua, Mamainse and Gros Cap, combined with the 
fact that the sandstones always keep to the lake side of them, while 
granitic rocks constitute the main body of the land, appears to sup­
port the view taken of the sequence by the late Mr. Houghton, in 
his Report to the Legislature of Michigan in 18~11, that the copper­
bearing traps of Lake Superior are of a higher antiquity than the 
Potsdam sandstone. 

The chloritic slates at the summit of the older rocks on which 
the volcanic formations rest unconformably, bear a strong resemblance 
to those met with in the upper part of Lake Temiscamang on the 
Ottawa, and it appears probable they will be found to be identical. 

Drift. 

On the margin of the lake in several parts and on the banks of 
some of the streams which were examined fur short distances up 
from their mouths, considerable accumulations of drifted materials 
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were observed, consisting of clay, sand, gran" and boulders, deriveu 
from the ruin of the rocks which have been described and others 
which did not appear in situ. No ('\'ic1ence was obtained of the 
age of these depusits. The ollly organic remains met with in them 
belonged to some of the pebbles compllsing the gran:1 ; and these 
fossiliferous pebbles appear to have 1>('cn derived from rocks not 
lower in the New Y Llrk series of formations than the Niagara lime­
stones. Some of these accLlmulations of drift reached the height of 
330 feet above the lEnl of tl1\c' lake, and when on the cllast they 
were generally foun<1 to presellt a scries of well defined terraces, 
marking various periods of rel'L'~~i()n in the water which once covered 
them. One of the mllst remarbble is to Le found on tllf' north 
shore, about three miles belo\v the Petits Ecrit~. It displars six 
terraces in addition to the summit, \vhich presenting a level surface 
throughout the whole length, mar be considered a seventh. Block­
ing up the extremity of a deep cove from the rock on one side to 
that on the other, the accumulation is a barrier to an exten.,ive flat 
and marshy surfare that spreads out in a valley behind, down to 
the level of which there is a rapirl slope from the summit of the 
drift, at a distance of about 1000 yards from the margin of the lake. 
The heights of the ancient beaches were rurlely nwa~ured by means 
of a pocket spirit level, and thl'Y were found to be as follows:-

Above the Lake, Above the Sea. 
F,·,·!. Fcct. 

1st beach, .....................•...... 30 627 
2nd beach, ........................... . 40 637 
3rd beach, .. , ........................ . 90 687 
4th beach, .......................... . ~2! 821 
5th beach,., ......................... . 259 856 
6th beach, ........................... . 267 86-t 
7th beach or summit, .............. . 331 928 

The third and fourth beaches were the most decidedly marked, 
the steps rising behind them sloping up at an angle of nearly 300 

; 

and the marsh in the rear was precisely on a level with the fourth 
beach, its distance from which was about 500 yards. On other 
parts of the lake, terraces exist which are marked hy the wear of 
the rock as well as of the looser material. 
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ECONOMIC APPLICATION OF MATERIALS. 

To the possible existence of a mineral region of some economic 
importance on the Canauian shores of Lake Superior, allusion was 
made in the Report I had the honour to ad(lre,,~ in 184J to His 
Ex.dlf'l1rT the late Lord Metcalfe, at that time Governor General 
of the Pr~vince. The nature of the region was inferred from the 
geological character of the south side of the lake, as described by 
the late Mr. Douglas IIouQ;hton, Michigan State Geologist, in an 
Official Report upon the District, submitled to the Legi~lature of 
the State in 1841. The occurrence of copper on the lake coast has 
been long known. It has been alluded to b.\' several travellers, and 
one or two unsllcc(",j'lll attempts of little importance have been 
made at different periods to obtain it by mining. Captain Bayfield, 
in his Geological Descriptioll of the Country, communicated to the 
Literary and Historical Society of Quebec, and published in the 
first volume of their Transactions in 18:20, notices the presence of the 
metal; but it was not until (he appeara\1l'(' of ,!\If. Houghton's Re­
port, in which the character oj' the mineral "cins containing it, was 
given with more definite detail, that the public mind became direct­
ed to the district as a mineral region. 

Since that period a rush has been made to the district by the en­
terprising citizens of the nei~hhnuring Union, with a view to the 
working of its mineral treasures, and a considerable amount of capi­
tal has been embarked in some of their speculations. The whole 
subject of this mineral re,c-;ioll, however, is still so new that the pre­
sent efforts to turn it to account can only be regarded as an extend­
ed exploration, by which a great number of valuable facts will be 
ascertained, to illustrate the true nature and position of the produc­
tive ground; and although it is probable some of the adventures 
may at present prove successful, a yast number cannot fail to end in 
disappointment to those concerned in them. But the metalliferous 
lodes which characterize the rocks of the country are so numerous, 
and spread over so wide an area, as naturally to excite strong hopes 
of many valuable discoYeries, while they afford a reasonable founda­
tion to expect that a period will at some time arrive which circum-, 
stances may hasten or retard, when lnining will become established 
as a permanent branch of industry in the region, and the extraction 
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and reduction of its metallifl'rclus lll'C,"; willl'J!'Ili a source or WI'alll! 
to its future illhabital1(~, 

The same ultimate rcsul(,,,; ma,l' ue anticipated ":1 the Canadian 

shores of the lake, whicb arc chal',\<'krized by rlll'l,: formatitJll";, and 
mineral veins of a similar d .. ~;crip(ion, The~(' milll'raJ v('ins are 

very numeruus, and are markell (" a ~rcatcr or It .. ,s extent 1,\, me­

talliferous inclicatiill1s aJ"n..; SI'I eral secii'llh uf the ("I,)..;t' from 

Pigeon RiYer to Sault Ste. }[arie. It is, II{''.\'''I(,)', in .l!:'·lwral a 
mere narrow strip allln..; tlle ",a("r lille ",I)i('h h"s l'l'I'll ins[lI'cled, 
and it i~ still duubtful how mallV Ill' the n·ins w!l;ch 'WI'(' nh':cITed 
to contain thew indications, will ,'idd a present p)',)llta111e rl'''IIIt. 

The uncertainties of minim!; an' s,' ~l'I'at that el'en after a careful 
surface investigation, it is often n'IT (lifficult to ('stimate \"'ith pre­

cision the probable yalm' of mineral rpsults. Ally opinion ill regard 

to them must of course', Ill' founded on tlw qualltit,l' of the mineral, 
the cost of mining it and bringin~ it til (1)(' surface, of dr(',,~ill'<'; or 

shaping it for, and transportiJig it til a market, a~ compared with the 
price to be obtained for it after ib arrival tlli'J'< " No \'('[T great dif­

culty will perhaps be encountered in any ca'e in a~cl'rtainin~' all the 
elements of the calculation, with the e'\.ception oj" the first, that is 

the quantity. '\'jth regard to ~uch minerah as are del'0~it('d 

with regularit,l", the quantity can be ascertained with I~H'ilit.I". III 
the instance of coal, for e'\.ample, \vhich is almost always d"posited 
in extensive sheets of pretty uniform thickness, the rule is (hat about 

1,000 tons can be procured from eyery one foot thick of ('vcry 

superficial acre of a bed. But it is not so in respcct t'l mineral 
veins, the most common fi)l'm in \"hidl metalliferoLls urI's occur. 

Mineral veins, as distinguished from mineral deposits, generally 

occupy what are supposed to be cracks in the rocks of a country, 
and these cracks are conceived to be the result of upheaving forces 

which have broken the continuity of the rock. The crack is usually 

accompanied by a slip or dislocation of a greater or less amount, by 

which parts in the plane of the crack that do not fit, are brought 

opposite to one another, giving space for the subsequent secretion of 
the mineral matter. It is el'ident that a fissure of this description 

in which salient parts on opposite sides would touch, and re-entering 

parts recede from one another, would produce a very irregular 

mould, and the mineral vein just fitting it, would have a quantit,v 

that no a priori reasoning could determine with precision. 
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Mineral reins may be divided into two kinds, distinguished by 
the supposed mode in wbich the cracks may have been filled up. 
The mineral matter may have been injected from beneath into the 
mould in a condition fluid from heat, in which case it would be a 
dyke, and the quality w,)uld probably have a considerable amount 
of uniformity ; or it may have been secreted by means of deposit from 
infiltrated fluid; holding the mineral substance in solution, or through 
the influence of electricitT, carrying it from the interior of the rock 
of the country, or wheresoever it may have been within the influ­
ence of the electric current, to the receptacle of the vein, or by a 
combination of bnth these causes. In this case the almost endless 
modification of the actinFi forces may have produced a nearly infinite 
variation in the arrangement of the mineral substances, in regard 
both to their quality and distribution; and the irregularities thus oc­
casioned would greatly enhance the difficulty of estimating the 
quantity of the productive part of a mineral vein. 

Metalliferou.·, mineral veins, or metalliferous lodes as they are 
termed by miners, are of the complicated description last mentioned. 
The~' are sometimes perpend;cular, but usually at high angles of 
inclination, and in general they are filled up partly with metallic 
and partly with earthy mineral", the proportions these bear to one 
another being very ,-arious in (H!~r(,llt cases, and often very different in 
separate parts of the same lode. It often happens that in some part 
of the lode there will be a yery great deficiency of the productive 
material, both horizontally and verticall:', giving intervals of what,is 
termed dead ground. 

In a great mineral district such as the Counties of Cornwall and 
Devonshire in Britain-where 30,000 inhabitants are enO'aO'ed in 

b b 

working upwards of 160 mines, and the value of the metals annually 
raised exceeds £ 1 ,500,000, more than half the value of all the me­
tallic products of Great Britain and Ireland, with the exception of 
iron, which amounted to the sum of £8,000,000 according to Sir 
H. T. De la Beche':-, Report in ] 838, and no doubt now surpasses it­
there is a vast amount of floating knowledge in regard to almost all 
the metalliferous lodes eyen in their inmost parts, and so many ana­
logies for the solution of neighbouring cases are established by the 
facts ascertained in such an extensive range of excavations-which 
in some single large mines, taking adit levels, horizontal galleries 
and vertical shafts, equal sixty-three miles-that a fair guess can often 
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be made of the productive contents of a vcin from careful surface 
inspection. . Yet ~ven in Cornwall the hopes of the miner are very 
frequently dlsappo!l1ted, and adventurers in a new mine are seldom 
very sure of their operations, until a II':al leYel ha,., been driv'en lon-

,gitudinall! in the lode, allli more than one trial shaft ounk ,el'tically, 
to ascertam facts upon which t,) jimnd a c,,]culation or what the 
produce of the whole mine may ll~'. 

The uncertainties in a Hew ];1:nel'al ngion, unle~;s it be one of a 
very uncommon character, bein,l2; of course ~till grc~:ter Ulan tLey 
are in an old, until the productjH'ill'~~' .)!' a lude has I'l'en e"tablished 
by such test-works as h::\\'e been menti(llled, which will re(luire time 
and a considerable outla.'" of capital, auy opinion h:za~"ded in regen! 
to results must be f(.'c,anleci as ycn L:cdlle to errur. But by a ca;eful 
surface examination, a rude, im~erfect, preliminary guess llla)" pt'r­
haps be made at the contents of a vein by following- its outcrop and 
taking from as many parts as po~s;ble in the run, Lir average ~am­
pies of the whole breadth at such depths as appeilr t,) be unalreeted 
by the influence of weather, and assuming these to be an index (If 
the interior quaht.'" both yertically and horizontally. 

It is probably for the copper contained in the metalliferous lodes 
of the region in question that they will ultimately lx· worked, and 
the proportion of this metal, in those lodes of which it was in my 
power to obtain what appeared to me to be an approach to aver­
age crop samples, varied, according u the analyses of Mr. Hunt, 
the Chemist attached to the Surny, from t\\'O to seren per cent, 
while the thickness of the lode:, ranged from ten inches to about 
four or five feet, yielding from three quarters of a hundred weight 
to three quarters of a ton of fine copper in a fathom forward by a 
fathom vertical of the lodes. Several of them contained traces of 
silver, although the quantity appeared scarcely sufficient in any instance 
to warrant its separation from the copper; but as the silver is found 
in the native state and irregularly diffused, analyses of different spe­
cimens may give very different results. If these copper lodes were 
situated in the midst of a practised mining population, and at a moderate 
distance from favourably located esta,blishments for the reduction of 
their products, it is probable some of them might at once be worked to 
advantage; but the expenses attendaut upon a region so remote 
from settlement, where the wages of labour must remain high for a 
considerable period of time, would require lodes of a more than 
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cOllunonl \' fruitful character; and if the spot at which the ores are 
to be ultimatel\" reduced and refined is remote, one of the most seri­

ous cliar!.!;C's to iJC encoulItcrcll is lh.' cust uftransport, in proportion to 

\"bidl it
C 

"'ill k'l'IIme 1'::s"lItial 10 ('OllCC'lltrate the ores as they come 
from the mitJt', 1,.\ drc,sing, or C'\"('11 partially smelting, if it can be 

mot'!' l'conomically cll;'cicd. 
Sine!' tlte re~triclilltJs on tlte introdllction of the produce of foreign 

mine'S into Britain Itas 1)("I.,tt partially relaxed, c(>l'l'er ores have Leen 
sent to the Uriti,,1t market from \'arious parts (lr the world. In the 
.'l.ppendix \rill be t,nmd a table shewing the annual quantity of cop­

per lire'" Britislt and t~'rci,!.!;t1, ~mclted in Britain for the last eight 
years, frllt11 tlte 30th June, 1838, to the 30th J line, 18L16, classified 
~ccordill,!.!; to the general sources whence tlte orcs were derived, with 

the a,'cragc produce, and tIle ayerage price of the ore from each 
geller,,1 SOUlTl'. By thi, it "ill IJe seen that the produce rises with 

the distance. 
The ,,\'erage of Cornwall, after the ores lJaye Leen dressed by 

washing, do('~ not in Uti." one year reach cight per cent, from which it 
will he readily understood that the portion ~dected for dressing must 
have been much lower belore the operation, and that the whole 
quantity of material cut in the mine, must have been lower still. 
By reference tlJ another table shewing the copper ore puLlicly sold 
from each mine in Cornwall for one )"car to the 31st December, 
1845, it will be seen that the produce of some individual mines 
occasionally does not l''>CCl'd 4 per cent eyen after dressing. 
Tlte ores of Ireland, which ban to bear a rather higher charge for 
transport, arC' raised to a rather higher percelltage than those from 
Cornwall, the an'ragc being oyer eight per cent; \yhile those of 
VVales, \yhich are of less importance, and of which the quantity ap­
pears to be diminishing, yary from year to year in the percentage, 
according to accidental circumstaltces. The mines seem to be less 
regularly worked, and some of them are at much greater distances 
from the smelting estaLlishments than others. 

After Cornwall, the next great source of copper ore is Cuba, 
from a few mines in which island, with one or two unimportant ad­
ditions from other parts on the eastern side of the American Contin­
ent, a quantit.~, is supplied equal to more than one half that raised 
from all the seventy to eighty mines yielding copper in Cornwall, 
(some nf which appear to be Yery poor concerns,) and Jour times 
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as great as the total produce of the copper mines of Ireland. 
The ores of Cuba are naturally richer than those of Britain . , 
but the charge of transport hing cunsiclerable, no doubt their 
percentage is in COll"C'[:lc'llL':; rai~('(l by hand-picking or some 
other mode of dressill,~. In 10:~0 tIll' an'rage produce was nearly 
twenty-two per cent, but it "'IS "illcl' gradually declined to a little 
over sixteen per cent. vVllat the reason lll,n' be, I am not prepared 
to state, or to say whether the natural produce has deteriorated, or 
a diminution in the char,~('s ,,1' transport has rendered it less neces­
sary to concentrate the urt' by clressillg'. 

The ores from the Pacilil' side (If tlj(' American Continent are 'l'ery 
considerable in 'l'alue. Until the last year, the value amounted to 
one-fourth of that of the ('res "I' Cornwall. The average produce in 
1839 was nearl," twenty-fi, e [ll'r cent, and in lS.!G it reached 
nearly thirty-four per cent. 1\, I1lCcl the charge of a high freight, a 
considerable quantity of the ore j" cIlllcentrated by a partial smelting 
in South America. The quantity illlll(,rted into Britain, and sold to 
British smelters, bas during the l?<st year materially diminished, and 
there are indications that these hi~h-produced and partially reduced 
ores are finding their way to smelting estahlishments on the Contin­
ent in consequence of the duties still payable on foreign orcs. The 
duties on copper orcs imported into Britain are,-

On Foreir;;n, not over 1.5 pel' cent, £3 lOs. pel' ton of copper. 
On Foreign, not over 20 per cent, £-1 lOs. per ton of copper. 
On Forei:m, over 20 per cent, £G pp-r ton of copper. 
On Colonial, for all produces, £1 per ton of copp€]'. 

The charge on [(Jreign ores is sufficient to compensate for a COI1-

siderable difference in the value of the fuel, laoour and skill requir­
oed in their reduction. 

The discovery which has lately been made of copper ores in 
South Australia appears to promise a considerable supply. The 
Gres seem to be of an unusually rich quality; but some difficulty 
is experienced in furnishing full particulars of them, in conse­
quence of the names merely of the mines being' given in the Swan­
sea ticketing-lists without anything to indicate localities, and from 
this circumstance some of tbe Australian ores may have been classed 
with those whose sources are uncertain.' c 'IJrd ng to the Swansea 
ticketing-sales, the average produce of 912 tons of the ores received 
the first year, to the 31st December, 1845, was upwards of nine-

F 
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teen and a half per cent, and the average price £ 16 9s. 9d. per ton 
of twenty-one hundred weights. During the year ending the 31.st 
December, 1846, a quantity of 2,718 tons was sold from SlX 

mines, yielding £47,379, the average produce being oyer twenty 
per cent and the average price £ 17 8s. 7 d. Tho result from two 

of the mines was as follows :-

Ore. Fine COIJlJCr'. Produce. 
Per::!l (,rots. Tons C. Q. Per cent. £ 

PriC1!. Total value. 
s. d. £ 

Burra-Burra ........ 1,038 ... 231 8 2 ...... 22:l- ... 17 9 4.. .... 18.133 

Kapunda............ 831. .. 221 18 2 ...... 26H .. ·20 2 6 ...... 16,726 

In Britain the copper ores disposed of publicly, are sold at what are 
termed ticketings, whit'll are a specics of auctions at which each 
bidder, bein~ a smelter or the a~ent of a smelter, makes a written 
tender to the sale~man for the parcels of ore put up from each mine 
in succession, all making them simultan('(lUsl.\', and no one knowing 
what the offers of his neighbours may be, until they are read out by 
the salesman. Each highest otrer tbus made, obtains each parcel for 
which it is bid; and if therf' are more ofiers than one at the same 
highest price, the parcel is equally diyided among those making 
them. The ores of one mine, if the quantity is large, are usually 
for the convenience of the ~melters, divided into lots n0t much ex­
ceeding 100 tons. The simultaneous llids for them having been 
read out and the parceh allotted, tenders of a ~imilar de:;cription are 
made f(n" the ores of the next mine I'n the list, and so on until all 
are sole!. 

The Corni&h ores are disposed of hJ weekly aclrerlised ticketings 
held at one or other of a fel\' principal town.' in the neighbourhood 
of the mines, and the ores are tll be taken as they lie on the ore­
floor.-- of the mines, to ll(' \\'cight'C1, delivered and paid for within one 
month. The prices which the ores bring at the ticketing-sales de­
termine the value by which the miners 'rho have worked them1 on 
what is called tribute, (which is on shares,) are to be paid, and by 
which the Lord's dues (or proportional sum to be paid as rent) are 
ascertained. Irish, 'VeIsh, Foreign and Colonial on's are usually 
imported into Swansea, which is til(' most central town near the 
chief body of smelters, and there sold by ticketing, to be taken as 
they lie on the ore-floors of two or three ore merchants, who receive 
them on consignment and effect the sales on commission. 
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As each smelter will trust to his own examination only, to deter­
mine what copper the orcs may contain, he employs his own assayer 
for the purpose, and keeps his own counsel in regard to the result. 
But he must of course obtain fair samplt'~ of tl](' nrl'.'. In order that 
all may be dealt with equall,", and to ~,1\'e trouble, 1I1(!l'e is hut one 
sampling of each parcel uf ore, at which each 'inelll'r as well as the 
owner has an agent present, awl one large an.'ra~r' sample being 
taken, it is suhdivided into sen-l'al smaller samples, of which one is 
given to each party concerned. Ie the ure is from ahroad, a Custom­
house officer obtains a sample, to detr:rmine the duty. vVhen ores 
are imported in a rough or cuaLS" state, it is necessary, for the pur­
pose of fair samplin~', that tht,.'- shuuld be broken down to a size in 
which no piece will exceed about half a cubic inch. A moderately 
fine size has the ettr.'ct of assistin~ the smelting of the ore. The 
assay is effected in the dry way, which seldom gin,s so high a per­
centage as is obtained in the humid mode, and all metals but the 
copper are neglected. In no copper sml'lting establishment that I am 
acquainted with, is any attention given to the separation of these 
metals, or any attempt made to secure the volatile products, but 
every smelter expects tn get out a rather larger quantity of copper 
than the assays give, the increase heing from about two to three per 
cent on the copper, while from about a thirty-second to a sixteenth 
of one per cellt is thrown away in the slags. 

The charges made by the ore merchant at Swansea for the vari­
ous operations connected with the ,ale of the ores, including sam­
pling, weighing, yard rent, and hi~ own brokerage, I am informed, 
amount to something over five shillings the ton when the ores do not 
require to be crushed, with two shillings more when they do, and these 
charges are to be added to freight, insurance and duty, in calculat­
ing the probable returns from shipments direct to that port. As the 
ore must necessarily be exposed to the vicissitudes uf weather, it 
absorbs a considerable amount of moisture, and there results some 
wastage in the quantity in moving the ore. An allowance is made 
to the purchaser of twenty-four and a half pounds per ton for the 
latter, and of whatever it may be found to amount to by trial for the 
former. The two together may sometimes reach fin~ per cent of the 

quantity. 
The number of copper smelting establishments in Britain is very 

limited, but a vast amount of capital is embarked in them. It con-
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sists in the stock of copper ore which it is necessary to hold to in­
sure reo-ular work; the ore and partially-reduced material in pro­
gTess through the furnaces; the copper held in various to~ns ~o 
effect sales; the copper absorbed into the furnace bottoms, whIch IS 
a very considerable quantity, varying from two to two and a half 
tons in an ore furnace, to about ten to fifteen tons in a refining fur­
nace; and the various furnaces, implements, and buildings consti­
tuting the plant of the establishment. As will be seen by reference 
to the Appendix, there are seven houses that bid at the ticketings, 
whose smelting works are situated within twenty miles of Swan­
sea, and four that purchase ore by pri,'ate contract only, whose 
works are chiet1y near LiHrpool. The situation of the establish­
ments is cho,on in reference to the proximity of coal. It requires 
a greater bulk of coal than of copper ore to make a ton of copper, 
and hence it is cheaper to carry the ore to the coal than the coal 
to the ore. At the average produce of the Cornish and Irish 
mines, the proportion is about three of coal to two of copper ore, and 
the proportion increases with the increasing produce of the ore, al­
though it decreases of course in relation to the ton of copper. 
As the furnaces are all (If the reyerberatory description, it is neces­
sary that such a coal should be used as will yield a flame as well as 
a strong heat, and it must be sufficiently bituminous to bind together 
in the grate, and not fall through between tbe bars unburnt. 

According to the British system of smeltiu,,', which consists in 
reducing the ores to a reguline sulphuret, and then uxydizing all the 
products but the copper, and the less uxydizalJI.: metals if there are 
any, the ores and their products undergu seyen dilfcj'(~nt processes 
of calcination or fusion, in the course of which they are exposed to 
the action of fire for about one hundred hours. The number of fur­
naces required to perform these operations, the ures averaging eight 
to ten per cent, is about equal (0 one for eyery forty tons of copper an­
nually made, requiring to work and repair them, the labour of about 
four men for a week fi)r every one ton of copper. The CorlJi~h yellow 
sulphurets of copper can be used by themselves. They require cal­
cination in the first instance, by which a portion of the sulphur is 
evaporated and a part of the iron oxydized. The ore is thus ren­
dered more fusible, oxyd of iron being a flux for silica, while it is 
at the same time a means of forwardino- the reduction h" desulphur-

b , J 

ating the copper. It would be considered hazardous to use carbon-



45 

ates or oxyds of copper by themselves. The carbonates would 
quickly lose their carbonic acid, and being left as oxyds would, with 
the oxyds already present, become dissolved in the slags. But in a 
mixture of one-third carbonates and oxyds, with two-thirds yellow 
sulphurets, the sulplmrets can be used with ad\-antag8 without cal. 
cination. The sulphurets are adyanced in the retluction by the 
oxyds, and these are saved from the ~lag' ['Y the sulphurets, with 
which they form a reguline sulphuret, havillg no tendencv to mix 
with the slags, and only occasionally getting into them in a~cidental 
small globules by unskilful manipulation. An advantage is found 
in using a considerable mixture of the Cornish and Irish yellow suI. 
phurets, with the rich imported yellow sulphureh cl'ntaining sixteen 
to twenty-five per cent. If the mi:-.:ture holds too large a portion of 
the rich sulphurets, however, the regulus comes out with more sul­
phur in it than when less is used. The explanation probably is, 
that the poorer s1f.lphurets holding more iron pyrites, which 
readily parts with ~s sulphur in the process of calcination, afford a 
larger portion of oxyd of iron, and that this re-acting upon the sul­
phur combined with the copper in the richer ores, produces a bet­
ter regulus. Thus it is found that both the poor and the rich ores act 
with mutual advantage on one another in the process of smelting as 
carried on in Britain. 

The great expense attendant upon the transport of copper ore to 
a distant smelting locality, naturally turns the attention of those 
whose minds ~re directed to the subject of mining it, to the aid to be 
derived in its reduction from such coal deposits as are most nearly 
situated to the region in which it exists. The ,geological structure 
of Canada appears to promise little in regard to this useful mineral, 
but in the States of the neighbouring Union there are two localities 
on the great chain of lakes to which the mineral region of Lake 
Superior belongs, one at Cleveland on Lake Erie, the other at Chi­
cago on Lake Michigan, within forty and sixty miles of which re­
spectively, coal belonging to the great Appalachian deposit in the 
one instance, and the great Illinoj" deposit in the other, might pro­
bably be made available. But in the heart of the southern peninsula 
of Michiuan which is still nearer the metalliferous region, a third b , ~ 

great coal field is spread out; and in this instance the waters of 
Lake Huron appear to make a deep incision into the deposit in 
Saginaw Bay. The coal seams have not, I believe, been yet 
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touched upon the coast, but the band of limestone which immediate­
ly underlies the whole deposit, is known to come upon the bay, con­
stitut ing some of its islands and points. In other parts of its exten­
sion in the interior of the country, coal scams have been met with at 
no great distancc above the band, and the great probability there­
fore is that they will occur (-ither on the shore of the lake or a 
very short distance removed from it. 

Saginaw Bay, therefore, appears to be the position naturally des­
tined for the reduction of such copper ores as may result from the 
mineral region of Lake Superior. These ores, combined with the 
sulphurets reported to haye !WICI1 di,cnYl'red on Lake Huron, seem 
to be sufficiently varied to givc a favourable smelting mixture. 
Thc coal is of the bituminous description, and beds of fire-clay will 
be found supporting the scams. Unless some great change should 
be efiected in the system of _,melting copper ores, such as is reported 
in some of the respectable journals of the British Metropolis as 
likely to result from the recent disl'oH'ry of a mode by which the 
aid of electricity is to be rendered available in the process, there is 
little doubt the produce of the ::\lichigan mines will ultimately centre 
in this locality, and it can only be the operation of fiscal laws that 
will prevent the Canadian ores from finally reaching the same des­
tination. 

I haH' the honour to be, 
Your Excellency's most obedient humble servant, 

W. E. LOGAN, 
Provincial Geologist. 
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ALEXANDER ~It:RI,AY, ESQ., ASSIS'L\ XT PROVINCIAL GEOLOGIST, 

ADDRESSED TO 

W. E. LOGA~, ESQ., lROVIKCIAL GEOLOGIST. 

\VOODSTOCK, 30th April, 1841. 
SIR, 

I have the honnr to submit to yuu the fullowing description of 
two tributary rivers of Lake Superior-the Kamanitiquia and Mi­
chipicoten-which you were pleased tu direct me to pX;lIJ1ine in the 
course of the past season, while the Geolo,!.2,·i .. al Survey were em­
ployed in the exploration of the mineral region on the northern and 
eastern shores of the lake. 

A measurement \YClS made of the Kamanitiquia frum tIle termina­
tion of Captain Baytleld's ,';ltrn'Y of tlw river as far as Dog Lake, a 
distance of forty miles, and a lJartial SUITt'}' of Dug Lake iest'lf. 
The distances were ascertained, as in tll(' furmer seasons on the 
rivers of the Gaspe Peninsula, hy means of the micrometer (·lescope, 
and the directions 1 '." prismatic compil'S, t\\'O cantle,s Leing employed 
in the work. Beyond the hea(l uf Dog Luke I was induced to dis­
continue the measurement and to ascend the main stream called 
Dog River, with one canoe only, taking a Learing at each turn with 
the prismatic compass, regislerill,::; at the sallle time an estimated 
distance. The measurement \\'<lS discontinued Lecallse the time re­
quired in the operation was greater than the uccasion seemed to 
warrant. The delay incurred in the carriage of two canoes across 
the portages, some of which wCI'e very lung, with a party limited (0 

four hands was very QTeat aml two Clut of the fOllr l)roved to Le 
, b' 

very indifferent canoe-men, quite incapaLle of managing in difficult 
rapids. Under these circumstances it was cOllsiriered e"lwciient to 
leave one of the canoes and a portion of our provisions at the Great 
Dog Portage, to put the whole crew into one canoe, and to proceed 
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with as much expedition as a partial examination would permit, to 
the hiahest attainable waters of the river. I was enabled to ascer-

b 

tain the latitude and variation of the compass at various points as we 
advanced, by astronomical observations, but I had no means of deter­
mining the longitude with accuracy. 

On the Michipicokn RiYer, no actual measurement was made, 
but an eye sketch of its features was taken on our descent, with the 
assistance of the prismatic compass, the distances Leing estimated by 
the time occupied in running from one point to another, after the 
average rate of the current and our progress through the water were 
ascertained. 

ILDIAi'TITIQUIA RIVER. 

The Kamanitiquia falls into Thunder Bay llY three diJTerent 
channels, nearly directly west of the Welcome Islands, the northern 
or main channel passing by the Hudson Bay Company's Trading 
Post of Fort \Yilliam, which is about half a mile up from the lake. 
The ascending course of this channel is a little westward of south; 
at the distance of about a mile and three quarter", one of the other 
channels flows from it, and the third half a mile farther. The gene­
ral course above this, turns to a few degrees southward of west, 
maintained for a distance which in a straight line is only five and a 
half miles, although the stream meanders through nearly double that 
distance, its deep and muddy water, with an average breadth of 
about 100 yards, possessing a scarcely perceptible current all the 
way to the lake. Abo\'e this the riYer becomes rapid, and the bear­
ing against the stream is about due west for nearly ten miles, after 
which it bends to northwest, maintained for about three miles, and 
at the end of the distance the Grand Falls occur. Above these 
falls, which in some maps are called the Falls of Kakabica, 
the direct course is almost due north for a distance of between 
eighteen and twenty miles in a straight line to Doo' Lake which is 

b , 

an extensiye sheet of water, thickly studded with i:-Iands, occupying 
an area probably upwards of 200 square miles. Its shape is relat­
ed to a semicircle, with the straight side or diameter running nearly 
north and south and facing the west. At the northern extremity a 
sluggish stream, kno\yn to the fur traders as Dog River, falls in. 
Following this, the aye rage course would be about northwest for a 
distance, including 'its bends, of about thirty-five miles, the first 
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twenty passing through a great swamp or marsh, with a current so 
slow as to be almost imperceptible; while short rapids, falling 
over lifts or steps of a few feet, alternating with long stretches of still 
water, occur in the remaining fifteen miles of the di;;tance, until 
reaching the little tributary hy \yhich the Hudson Bay Company's 
canoes take their route to Red River. Here the river turns off 
nearly due north, widening out into a long narrow lake for about 
two to three miles, after which there follows in the same line a 
chain of twe1\'e small lakes or ponds, connected by short rapid 
streams, comprised within the distance of ten or twelve miles. The 
uppermost pond appeared at its northern extremity to terminate in a 
great marsh, which was suppo,,<·d to be the ultimate suurce of the 
river, and to c:\:tend far and wide along the height of land, probably 
joining with the great marsh of the Savannah Portagl' on the Iled 
River routl:'. From its source to its exit at Fort \Villiam, the 
stream, [')llowing its windings, appears to be something upwards of 
120 miles long. 

The last part of our aSc2nt was performed on foot, the highest 
point we reached in our canoes being the lower end of the chain of 
small lakes, where by observatiuns of the sun and moon, the latitude 
was ascertained to be 48° 56' :N., while the variation of the compass 
taken by an azimuth of the sun was 7° 26' E. The yariation at the 
foot of Dog Lake IT an azimuth of the sun was 7° l' E. 

The upper part of the river between the sources and Dog Lake, 
for the greater part of the distance passes through a yast swamp, 
which is bounded on each side by low granite ridges, usually more 
or less covered \,-ith a stunted growth of evergreens and white 
birch. The timber on both banks of the river \\'here the land is 
dry is generally pitch-pine, balsam-fir, spruce amI white birch; 
where it is moist, tamarack and cedar prey ail; and where the coun­
try is altogether marshy, destitut'C) of timber, it is overgrown with 
willow bushes and long rank grass. III many parts large tracts 
have been overrun by lire, which has denuded the whole surface of 
its vecretation leayil1O" a dreary waste covered only by scorched 

l:> , '" 
and blackened poles. The only exception to this character is the 
vicinity of the chain of small lakes, lca\'ing out the uppermost. 
There the valley contracts, the granite ridges come sometimes boldly 
to the river's eclae and the country thus diversified affords in some 

b , 

places jnteresting landscape scenery. 
. G 
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The country surrounding Dog Lake is of a mountainous charac. 
ter, thickly covered with forests, chiefly of e1'er-greens, and among 
them were obsenccd red and white pines. White and yellow birch 
trees are abundant, and some of them of large dimensions; it is 
chiefly from the neighbourlJOod of Dog Lake that the Hudson Bay 
Company are supplied at Fort Vl'illiam by the Indians with bark for 
the manufacture of their birch canoes. The bold primary rocks by 
which the lake is bounded, and the innumerable islands with which 
it is studded, aITord much picturesque ~cellery. The water of the 
lake, of which the surface is probably about 500 feet above Lake 
Superior, or about 1,100 feet aboye the ley€' I of the sea, issues 
through a deep narrow gorge, and is precipitated over a succession 
of heavy falls, amounting altogether to probablr upwards of 200 feet, 
and occasioning the Great Dog Portage, extend in; a mile and a 
half across a narrow neck of eleYated land, at the foot of which our 
measurements on the river ceased. 

Between the Great Dog Portage and the Grand Falls the river 
flows over a series of steps, each of them causing falls or strong 
rapids, with long stretches of still water in the intelTals, and six of 
them occasioning portages, both to upward and downward voya­
geurs, which vary in distance from a few yards to more than a mile. 
The country is of a primary character all the wa)', and is fer the 
most part thickly wooded with dwarfish timber, consisting chiefly of 
spruce, balsam-fir, white birch, and occasionally a few pine trees. 
The total fall in the distance is probably 200 feet. 

At the Grand Falls the rin!' is precipitated. almost vertically a 
height of 100 feet, below which it rushes yery rapidly through a 
deep gorge, cut through slate, to the foot of the portage, a distance 
of about half a mile. The ditIerence of level from the smooth water 
at the summit of the falls to that at the foot of the portage was found 
to be 119 feet. From this point to that at which our measurements 
commenced, the river is for the most part rapid. It passes through 
a poor and unproductive country, growing chiefly the usual ever­
green trees, with white birch and poplars; occasionally, however, 
on the high banks some moderately good pines were observed, but 
by no means in such quantity or general size as to be of any com­
mercial importance. For the remainder of the distance to its mouth , 
the river meanders through an alluvial country without any change 
in the species of trees, which are, however, frequently of larger 
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dimensions than generally seen farther up. This tract 1 ie,s at tIle base 

of the high table land, which at its northern extrcmi( y is called 
McKay's Mountain; but reachill~' the point where the 'river splits 
into its three exit-channels, the land becomes for tIte mll,( part 
marshy, except at the spot on the north ,idl', wl!,'re (JI(' Hudson 

Bay Company's Pu"t and (he n!lti\'ated ,~rollnds I)('illn~illg to it are 
situated. I\I1~ch Ill' the mar,\ir grllllnti atl;)rds excellent pasturage 

for cattle, and a lar~'8 s("L'k hd"ll~ill~ to tJle Company was feeding 
on it at the time of our "i,it. 

The waters of t 11e Ka 111anitiquia are ei','r.,' where turbid, perhaps 
owing to r ,8 swampy :,uurces from \\'hich tlIC,\' spring, ami during the 
summer season they are s!) warm as t; IJI. ~.nrcely putablc. :l\fany 
parts, howe,-cr, both ,.f the stream aIH: its lakes, alll,und with fish. 
Some of the upper portilll1s literally tL'C::l with the common pike, 
and near the mouth sturgeon and white fish are fr(,'luently found. 
The game of the country consi,ls chiefly Ill' the caribuu, the bear, 
marten, mink, musk-rat and common hare; the first three are 
1Scarce, the last two abound. Of IJirtb we 1lJ,.'cl'V,'d several sl,c'cics 
o(duck, the ruffed and sp,>tt<'d ~ru"'<', and the ]la,'en~l:r pigeon. 
Birds of prey ,wre likewisp frecluentll sec'n, allllln~ ,,,hich were 

numerous eagles and falcons, and ,cY"ral species of owls. 

Character and Distribution of the Rocks. 

The geological formations of the scction of the country drained b) 

the Kama'litiquia 111ay be divided into three groups :-

1. Granite, ~renit(', ~ll ... iss, micaceous and chloritic schist. 
2. Blackish argillaceous :-.lates, ,,,ith associated trap. 

3. Drift cl"ys and sands. 

1. G:'anite, syenite, Yl!ci'is, micaceous and cl,Zoritic schist.­
The whole of the interior of the country above the Grand Falls, 
as far as our Survey c>;kncled, bel llu2;s to the ~ranite, syenite, 
gneiss, and lower ,Ial"s, and a line drawn from tbe Falls to the head 

of Thunder Bay would mark nearly tbe junction of the upper slates 
which rest upon them, and occupy th8 cOUl,lry betwcen such a line 
and Lake Superior. The first development of the older rocks seen 

upon the river is at the second porta,:;' , aoout half a mile above the 
Falls. Where they make tbeir appearance at the lu\\'er end of the 

portage, the character of the rock is a red or in some instances a 
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'Whitish massive syenite, which passes gradually into a gray gneissoid 
syenite, dipping at a high angle N. N. W. Resting conformably on 
the gneiss, there occurs a series of dark greenish blue or greenish 
black altered slates, the one rock passing almost imperceptibly into 
the other. The section occupied upwards of a quarter of a mile on 
the river banks, and at the upper end of it, as well as at the head of 
the portage, the dip was N. 47° E. Parallel joints were observed 
to cut the rocks, the directions of the two main sets being 132° and 
1600. Numerous strong veins of white quartz intersected the 
slates sometimes occupying the joints, and the whole formation both 
in the strata and in the veins, was highly charged with iron pyrites. 

At each rapid part ()f the river, above the turn of the Grand Falls, 
there is a greater or less development of the older rocks, most fre­
quently presenting the slates or the gneiss. The best exposure of 
the ~lates is at the Three Disclmrges, about four miles above the 
Grand Falls, where the rocks are observed to pas~ from syenite to 
slate. The slates have a horizontal Lreadth at right angles to 
the stratification of upwards of thit ty-seven chains, with a dip of 
311°<68 Q

, without any apparent irregularities. This would give a 
vertical thickness of about 2300 feet. Towards the bottom near 
the junction with the syenitic portion, the slates are of a dark bluish 
and occasionally of a brownish colour. They appear to be highly 
altered, and are intl"rst'l'ted hy numerous parallel joints, which 
divide the mass into rhomboidal forms of singular regularity. The 
middle and upper portions of the section are usually of a bright green 
colour resembling that of epidote, and frequently in part present 
the character uf jasper; they are generally Hrv hard and compact, 
but sometinles splintery. The divisional planes are frequently 
covered with mica, and in such cases the rock may be termed mica 
slate. The whole of the beds are largely CkH,~('d \\"ith irvn pyrites, 
and numerous veins uf white quartz intersect them. Rounded 
masses are sometimes observed imbedded in the slates of various 
irregular sbapes, very rmId\' spherical; and on the basset edges of 
the strata, along the banks of the ri\"er, numerous pot-h()1c~ are worn, 
some of which are not less than four Yards in diameter. Above 
this section and in continuation of it, the· same rocks are still exposed 
upon the hanks, but in a more disturbed condition. Their colour 
is mostly of a bright green with occasional red streaks running 
through it, and iron pyrites is met with in almost every part of them. 
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Above the Three Discharges, and as far as Dog Lake, the rocks 
wherever they were seen, resemLled those in character which have 
been above described, and were probably memlJl'rs of the same 
formation. About two miles above the Three Discharge~, some 
very large boulders of an altered conglomerate were met with, con­
taining bright red jasper pebbles and balls of iron pyrites, in a dark 
brown or blackish matrix, having much the aspect of trap; although 
nowhere seen in place, it appears probable this cnn;.;lomerate is a 
member of the older slates. The boulders rested upo~ these slates, 
and their form and size did not indicate a far removal from the 
parent rock, \"hile conglomerates are known to be associated with 
the slates in other parts of their distribution. 

The high land around Dog Lake is chiefly granite or :;;yenite, 
and the islands on the western side are the same, with mica slate 
resting on it occasionally. On the west coast senral promontories 
jut out, with deep bays between them. Each point in succession 
appears to be in the axis of an anticlinal arch, bringing up the 
syenite in the middle, while mica schist dipping in opposite direc­
tions, rests upon it. The colour of the syellite is uf,ually red dlJd 

white, the component parts being red or whit.> feldspar and while 
quartz, with only a small proportion of hornbll'nde. The schis1s 
were for the most part black or brownish, and \ycre in many places 
made up almost entirely of black or bruwlli.,ll mica. Both rocks 
were intersected by veins of white quartz, some of which were 
highly charged with iron pyrites, but no other metallic ore; aud 
many of them were upwards of a foot in thicknes,. 

2. Blade Argillaceous Slates.-TIe ba'f~ of this JlJrmation, as 
has already been stated, was observed on the Kamanitiquia ncar the 
Grand Falls. Its immediate junction with the rock Oil which it re­
poses was concealed from view, but appears ttl ue indicated by the 
position of a small lake or pOlld, occurring just below the second 
portage, and the marshy Tayines which run [rom it in the direction 
of the strike on each side. The slates yisibly reach to within a 
short distance of the pond, probably brought into place against the 
syenite by a dislocation, and keep the river ft)r a quarter of a mlle 
to the Grand Falls, where the strata seem to ~ll)pe to the southeast 
at a very small angle. It is probable the river flu\Ys on the forma­
tion all the way from this point to its mouth. 
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The general colour of the rock is black, weathering to a rusty 
brown; some of the beds being soft and shaly, are easily decom­
posed b." atmospheric influences, while the mass is for the most 
part a hard argillaceous slate. The whole formation appears to be 
more or l(',s calcareous, and among the lower members thin beds of 
impure limestone occur sometimes alternating with thin beds of 
chert, and sometimes holding irregularly disseminated chert no­
dules. Connected with the chert beels a black mineral resemblin,~ 
anthracite was frequently seen filling up small cracks, and small 
red jaspery yeins often intersected the rock. Spheroidal concre­
tions of singular uniformit.I', and sometimes of large size, are dis­
seminated tllruuc;h all that part of the [.)rmation ov{~r which the river 
pass('s; and tlll'.\' arc more conspicuously displayed among the more 
shalr portions ul'the rock. .-\ little allOye the lowest rapids there is 
a great accumulation of these concretions, which lJal'e been known 
to the fur traders for mallY years under (11" title of the Dn ;]'s Pots. 
Sonic of them are six feet in diameter, with it thickucss of two feet, 
and thcy me found of all sizes down to that of a pigeon's egg. 
They are usually more COmeK on the top than on the bottom, bearing 
a strong resemblance to the stones used in the game of curling; 
The lines of lamination are distinctly visible in these concretions, 
and in some instances, where not removed from the parent bed, the 
lines could be traced from tl](' concretion to the partialfy enclosing 
rock. They \"ere always highly charged with iron pyrites, and 
their weight \Y,h in consequence great. 

The formation is stronc;ly marked by a jointed structure of a very 
symmetrical character, dividing the finely laminated slate~ into r1'om­
boidal forms of great regularity. At the Grand Falls the direc­
tion of the principal joints is S. E. and N. W., and E. N. E. and 
W. S. "V. Where the structure was regular, the slates appeared 
to be applicable to roofing purposes. 

The total absence of fossils makes it difficult to determine what 
the geologicall'8btion of this formation may be in respect to the 
sedimentary deposits which prevail in other parts of the Province. 

Trap Dyl.:es and ~Mineral Veills.-Trap Dykes were occa­
sionally seen intersecting the argillaceous slates of the Kama­
nitiquia River, and running in the general direction of the 
stratification to the North of East and South of West. Mineral 
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veins also occurred. They sometimes ran alongside of the 
dykes, and the general bearing, where independent of them, 
was in the same direction. They varied in thickness from a few 
inches to three feet, aml were usually composed of a breccia of 
the wall rocks cemented together by calcareous spar with a 
smaller quantity of quartz, which was sometimes of the amethys­
tine variety, and heavy spar occasionally accompanied them. In 
some of the veins small quantities of dark-purple fluor spar oc­
curred. The metalliferous minerals perceived in the veins were 
iron pyrites which strongly marked everyone of them, together 
with blende and galena in a few, and occasional traces of copper 
pyrites. 

3. Drift.-The principal display of drift was met with between 
McKay1s Mountain and the Grand Falls, in which distance the 
banks of the river on both sides were frequently seen to consist of 
a light buff-coloured clay, coyered oYer j)y strati;jed yellow feru­
ginous sand, both together attaining a thickness of full sixty feet 
above the level of the "IrateI'. Danks of sand were found to occur 
likewise at Dog River, and although they rest upon a much higher 
surface than the deposit further down, it is not improbable that 
both are of the same age. The clays appear to be of a quality 
favorable for the manufacture of bricks. The sands contain a 
considerable proportion of peroxyd of iron, and from between 
the two deposits, there issue in various spots a number of small 
streams of which the water in most cases is more or less chalybeate, 
throwing down by exposure to the air, a dark brown deposit of 
oxyd of iron, which is traceable along their courses. 

MICHIPICOTEN RIVER. 

The Michipicoten River falls into Lake Superior on the east 
side, a little to the south of the L18th parallel of latitude, where the 
Hudson's Bay Company have established one of their trading posts 
at its mouth. The upward course of the valley in a straight line for 
about ten miles to the first interruption of the canoe navigation at 
the Great Falls is due East, and the distance may exceed fifteen miles 
fol\owinO' the sinuosities of the stream. Here there is a portage 
of abou: three miles in a northeasterly direction, and from the 
head of it the O'eneral course of the ascent is nearly due east fol" 
fifteen miles fa:ther, From this to its :sources, on the height of 
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land separating the St. Lawrence from the Hudson's Bay Waters! 
a succession of lakes exist joined by narrow rapid streams, the 
general course of which is about N. E. by N. in a straight line, 
the distance being about thirty miles. The principal of these 
sheets of watel' are known by the names of White Fish, Manatoo· 
wick, and Dog Lakes, the last being the uppermost. 

The country at the head of Dog Lake appears to consist chiefly 
of extensive swamps, relicved by occasional intersections of low 
granite ridges, which run out in long promontories into the lake, 
and form numerous islands in it. Towards the south on each side 
of the lake, and in some of the islands, the land occasionally 
attains an elevation of two or three hundred feet. Between Dog 
and l\Ianatoowick Lakes the distance is about two miles or a little 
over it, and the stream is rapid all the way, presenting falls at two 
places known by the names of the Great and Little Stony Por­
tages, which interrupt the canoe navigation for a mile and a half 
at the ODe and for one hundred yards at the other. Manatoo­
wick Lake is a fine sheet of water about eight miles in length and 
from one and a half to two miles in breadth, locked in on every 
side by high primary rocks, which frequently rise abruptly from 
its banks in bold precipitous cliffs. From the lower end a rapid 
runs into "'hite Fish Lake, below which there are three small 
sheets of water connected by short rapids, at the lowC'st of which 
there is a portage of about half a mile. White Fish Lake is 
surrounded by hills of moderate elevation, which recede from the 
little lakes below, whose banks are for the most part low and 
marshy. Between the portage at tho foot of the chain of lakes 
and the Great Falls, the river is rapid the greator part of the way, 
although there is but one pll1ce whero it was found necessary to 
lighten the canoe in order to secure her safety in running the 
stream. The country on each side is low for a considerable way 
back, until within about two miles of the Falls, where it rises 
abruptly to a height of nearly three hundred feet. The Great 
Falls are nearly yertical, and their height is about eighty feet. 
Below them the stream runs with great velocity for the distance 
Df about three miles, and for the remainder to its exit near the 
Hudson's Bay Company's Post with a more moderate current, 
though still occasionally rather swift. 
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The trees constituting the forests of the country through which 
the river flows, are pitch-pine, spruce, Lalsam .. fir, white Lirch and 
poplar, on the dry ground, cedar and tamarack on moist places. 
Nearly the 1I'1101e of the timber is of stuntc.l ~rol\'th and of little 
value, especially around the lakes, II'hel'c many "pot~ are d,.,titute 
of wood altogether. L cO;1~iJsable tract of country below the 
Great Falls appears capable of culti ration, but the soil is for the 
most part very light and sandy. 

ChamcteJ' of the Roeks.-The whole of the rocks seen upon 
the Michipicoten consist of granite, 'ycnite.0~<lpi,~ al1LI the older 
slates. The latter occupy all the country ;-"::,,w the Great 
Falls, in which, however, there are but few exposures, the 
rocks being for the most P'1l't clJnccale,llly a thick d"[>IJ,it of ,,:md 
and gravel, of which the ballks of the rivel' alT complJ"ui ; out 
where they do emerge, tll<'.v ;11'" ill variably r"\:~l<l to COII,j-t eitller 
of a highly altered ,lat" 01' a ~yenitic gllpi~s, be,l~ of wllich appeal' 
to be interstratified with the ,btl'S. At the 1()\Y('r cll<lof tho 
portage at the Great Falls, the ~lates ape' of <c pale gn"'11 colour, 
weathering to a light brown; th-,y are of a "l'lintcl',)' ~tl'Ucture, 
and the beds are nearly vertical, their dip wllcle they join the 
granite being to the southwest. At the head of the Great F:1lls, 
the rock is a gray granite and a granite of much the same des­
cription in whieh epidote is often a constituent mineral prevails aU 
the way to the foot of Manatouwick Lake, with the exception of a 
few spots where gneiss occur~, one or which is at Wllite Fi~h Lake. 
The whole of the country between die 100ver eml of Manatoowick 
and the head of Dog Lake appcars to l)e occupierll,y the shtes, 
which, where they occur on tho {Oriller, Ilwintaill a gCll<'l'alllip to 
the N. E., while on the latter the inclination was usually found 
to be to the north. In the middle amI lowL'!' parts of Dog 
L~ke, the strata bear a gellera: sill,[ial'ity to tll<N' of Mana­
toowick, where they are occasitr~:1!ly interstmtificd WHfl layers of 
a syenitic quality. A trap dyke was obsened on the east side of 
Dog Lake maintaining a course nearly due cast and ,,,c,st th:I;I~11 
a red syenitic rock, which appeared to 1e in P::'1'[3 overhid by 

beds of trap. . 
I have the honor ~.o be, SIr, 

Your most obedient servant, 
ALEX. l\lURRAY, 

Ass/s,'a"l Pro"inciai GC(Jlogisf_ 

H 





APPENDIX. 

l. 

Table shewing the quantity of Copper Ores, British and Foreign 
smelted in Britain, the total quantity fif Fine Copper, and Total 
Value, classified according to their General Sources, with the 
Average Produce and the Al'erage sale Price of the Ores from 
each general source, for Eight rears, from 30tft June, 1838, to 
the 30th June, 1846. 

Ore. Total 
SOURCE. Year. Tons of 

21 cwt. value. 

--
£ 

Cornwall, ............ 1839 159,551 932,298 
1840 147,26fi 792,75,'j 
]841 147,846 898,164 
1842 154,180 934,387 
1843 15:3,668 8.52,~27 

18H 152,667 815,246 
1845 157,000 835,351 
1846 ]58,913 886,785 

Ireland, .............. 1839 22,290 143,448 
1840 23,412 135,293 
1841 16,538 137,442 
1842 14,030 115,571 
Iil"1:3 16,523 115,792 
18-14 19,385 127,898 
1845 18,597 113,560 
1846 17,264 110,169 

Wales, ............... 1839 4,643 :::2,909 
1840 2,023 10,223 
1841 1,83t) 8,133 
1842 897 3,632 
1843 1,051 4,971 
1844 1,199 8,946 
1845 429 2,438 
1846 96'::; 5,385 

c 'uba and other} 1889 10,444 190,636 
parts East side 1840 20,1-18 328,900 
of America. 1841 29,704 476,647 

1842 32,431 479,557 
18-13 28,986 410,380 
1844 32,254 

I 
487,695 

1845 32,965 430,237 
1&46 37,674 467,892 

C) ~ I Average 
Fine cO 17.) price. 

'" " 
Copp," U I Per ton of 

Tons. I pro ct. 
12,451 7.80 
11,038 7.50 
10,9:3.5 7.39 
11,2.19 7.28 
11,577 7.52 
11,247 7.35 
12,2:39 7.79 
12,448 7.81 

1,831 8.21 
1,799 7.68 
1,560 9A3 
1,294 D.22 
1,470 8.89 
I,GS4 8.68 
1,5-14 8.30 
1,4:38 8.33 

416 8.97 
138 6.8-1 
100 5A2 
H 4.89 
66 G.29 

118 9.83 
3..1 7.79 
70 7.2t> 

2,286 21.88 
4,074 :!O.:22 
5,700 119.19 
5,630 17.36 
5,013 17.29 

I 
6,086118.87 
5,861 17.75 
6,103 16.20 

21 cwt. 

£ S. d 
5 16 1 o 

8 
6 
2 
1 
o 
5 
1 

5 7 
6 1 
6 1 
5 10 1 
5 6 1 
5 6 
5 11 

6 8 
5 15 
8 6 
8 4 
7 0 
6 11 
6 2 
6 7 

7 1 
5 1 
4 8 
4 1 
4 14 
7 9 
5 13 
511 

18 5 
16 6 
16 0 
14 15 
14 3 
15 2 
13 1 
12 8 

1 

8 
4 
2 
8 
2 
1 
1 
7 

9 
o 
7 
o 
7 
3 
8 
7 

1 
6 

11 

2 
9 

5 
o 
fC a 



SOURCE. 

Chili and other) 
places Oil the { 
Pacific side of5 
America. 

Australia, &c., ..... . 

Year. 

lx.30 
1840 
IS41 
l.q:2 
11')43 
IS44 
1,';4:, 
IS41; 

I,~ ,I:, 

l,s-llj 

Sun(lr~' placcs, J 8'1') 

Rriti,h and ] h4d 

F, r' j~n, the ]8±l 
j,.ca;j;ies c,f P4-2 
which are J ~q:3 
doubtful. ].-;44 

I.q.) 
I ~·llj 

From all places,.... 1839 
1"40 
IS41 
1.,4:2 
l.-.'-±:} 
1:-<4-1 
1 ~).J:j 
1:,..(; 

60 

'l,c-,!re. f I Total I Fine 
ons 0 I value. I C 21 cwt. opper. 

1--£-- --1'-o-n-s.- -p-r-. c-t-. 

:g:~~~11 !l~:~~~ ;:1!f ~~:~g 
i'A5:J 202,974 2,339 27.66 

n,:)52 ;30.1,655 3,602 27.65 
11,42., I 24(j,728 3,079 26.95 

9,025 20:3,4139 2,7138 30.67 
5,1.5:2 133,301;1 1,742 33.82 

64 5:),~ 8 12.72 
970 1",8:37 207 21.33 

1,550 
1'>4:2 
1;.;0 

1,010 
2,J:!I; 
1,'2.) 7 
l,~/j,~ 

2)fJG:2 

~«(),(Jl.j 

:203,.;.;1 
~U7,:..! . .J.j 
:!ll,OOI 
~15,IO() 

:lJ3,1.'7 
~ 1 !\~ ~-I .j 

:.2:'!:3,!JC0 

I 
I 
I 

12 .. 7:32 
9,1;';6 

3,
780

1 6,448 
12,90·1 
11,303 

9,007 

159 
118 

41j 
77 

166 
146 
131 

I IG,:3:],j 214 

I l,;j:30'::!~1-1119'747 
1,4;;:;,770· 19,5H 

1

l.1!,!),.:'ll i 21,227 
1,7 -;::,.:;1;"120,623 

I
l/;[)q,Q:'?~} 21,984 

'f'- - . -;).-.. 

~l(_!~)~,~~bl ~~":~? 

1)~;:3.j)f;!J~) '.2~12:2:! 

I 
j ,.;.,.), .. ,.)11[':'_,,, /.) 

2. 

le.:?G 
l-~ ')2 

I 
7.();; 
7.li:! 
7.81 

11.61 
7.04 
7.22 

9.45 
9.5!) 

10.24 
9 ~', I ·/1 

10.19 

10.:!;j I 
IO.:!U 

9.92 . 

Average 
price. 

Per ton of 
21 cwt. 

£ s. d. 
20 13 11 
19 6 3 
23 0 8 
24 0 3 
22 14 10 
21 lJ 11 
22 10 11 
25 17 6 

970 
16 6 6 

8 4 3 
10 17 6 

5 16 4 
678 
(i I 5 
8 19 10 
5 ;3 10 
5 10 4 

765 
742 
8 10 9 
8 ;'; 2 
7 17 7 
7 15 8 
751 
761 

TaMe shcll'ill!/ the '1I/flllt;f,!! r;f Fine C(lpprr in various British and 
Forei.rJ1l Copper Ores, /illrrlulsed by l'riL'rtte ron tract and smelted 
in. (IiMillUJI to iill.sc 11I('I:iiollecl in thf' 1))·(,(·(·din!.1 Table, during 
E!:/ltt .I ears, from 3l"1t June, 1831), to ;;'Oth June, 1846, as far 
as IlI/ou·lI. 

_ Fine Copper. 
"C:lr. Tons. 
lS:~!), ... ................•. ,.0 •••••••••••• 725 

~~lt:::::::::::::::::::::::::::::::::::~:~~~ 
1843, .................................... Uncertain. 
1844, ..................................... 5,973 
1845, .................. '" ............... 2,;312 
1846, .................................... 3,265 
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3. 

Table shewing the Copper Ores, sold at public ticketings in Cornwall, 
with the total Quantit!!, Value, Fine Copper, Average Produce 
and Average Price fm' each JlIine, for one !!ear, to 31st December, 
1845. 

Ore. Q) c.i 
MINES. Tons of ~ 5 

2lcwt. ~5 
~~ 

Average I 
Fine Copper. Price. Total 

Per ton of Value. 
21 cwt. 

AliCe(~eal)and~armonYI-=-I~;:~~ ~3 ~6 ~'I 
Andrew, (Wheal),............ 16(, 7.79 1:2 18 3 
Anna, (Wheal), ............... 1 215 5.46 11 IS 0 

£ s. d. 
6 14 31 
5 19 9 
3 16 6 

£ 
1,034 

994 
823 

8,744 
9,657 
5,766 
5,~12 

Bedford, ("'rheal),............ I,2f1i n.65 125 4 0 
Botallack, ........................ \ 1,274 ILlI 140 13 1 
Brewer, ('Yheal),. ........... 1,142 6.88 78 12 1 
Buller, (Wheal),........ ...... 1,:ll:l :jN) 76 3 1 

6 14 10 
7 11 7 
.5 0 11 
3 19 4 
271 Busy, (wheal), ............... 1 420 3.91 16 8 .J 

Camborne Vean and Struj 
Park,............ ............. 2,7.)1 6.77 185 0 5 0 10 

Carn Perran,... ...... ......... 1.).') 5.08 S 0 3 3 4 11 
Cam Brea,..................... 6,674 7.97 5:32 10 0 .5 18 3 
Clifford, (Wheal),............ 348 8.47 29 10 0 6 n 6 
Comfort, (Wheal),............ 122 424 5 3 2 2 11 3 
Condurrow,..................... 166 6.47 10 15 0 4 14 8 
Consolidated Mines,......... 8,79,s 7.79 6tl.) 14 2 5 16 3 
Cook's Kitchen,...... ......... :,02 4.b2 24 4 2 3 0 7 
Copper HOllse Slag,.......... 21" 4.U 9 2 1 1 10 5 
Creeg Braws,.................. 54!) 7.15 39 I 0 15 6 3 
Darlington, (Wheal),......... 649 5.43 3;) 5 0 3 1:3 10 
Dolcouth, ....................... 3,504 l).liC; 23:3 14 I ~ 17 0 
East Pool,................ ...... ~i2:) 8.10 7.) 5 I 15 16 10 
East 'Yheal Crofty,..... ...... 6,173 7.81 4S:j 4 1 56 17 7 
Ellen, (Wheal),............... 714 c;.10 57 17 3 2 6 
Fowey Consols,............... 8,976 8.5~ 751 15 5 9 8 
Friendship, (Wheal),......... 5,\10:3 6.77 406 4 2 4 17 3 
Godolphin,..................... 852111.!IG 101 19 2 9 1 1 
Gorland, (Wheal), ............ 1 366 6.31 2:3 2 1 4 10 3 
Grambler and St. Auhyn,... I,4f14 7.50 112 2 1 5 9 9 
Hallenbcagle,.................. 2,.<:.!) 5.29 1.5:l 10 0 3 12 9 
Harriet, (Wheal), ......... '" G~D 5.96 41 I 3 4 5 4 
Harvey's Ore and Dross,.... 211 4.14 8 15 0 1 9 10 
Henry, (Wheal),.............. l-1:i 6.941 10 5 :2 5 1 4 
Holmbush, ..................... 1,887 \11.02 :lOS 2 0 7 18 6 
!ew~ll, (Wheal),.............. 1,4 it) i.-Jl; 1109 5 2 S G 11 
LallJvet Consols,............... 1,125 1 8.13 91 11 0 5 S I 
Levant,.......................... [,088 9.7[11106 11 0 6 11 G 
Lydia, (Wheal), ......... ',..... 2,2(7) 6.02 136 1.1 2 4 5 1 
Maiden, (Wheal), ...... ~~ .... 1 ,tH4 6.70 I 32 8 0 4 16 4 
Maria, (Wheal), .......... : ... 11,288 13.15 1484 6 2 8 18 II 
Mark Valley,.................. 165 4.71 7 I;') 2 3 3 3 

989 

13,873 
.518 

39,463 
2,254 

313 
786 

51,147 
1,522 

332 
2,902 
2,397 

16,Dg7 
5,430 

36,303 
4,373 

49,233 
29,144 

7,715 
1,652 
8,202 

10,479 
2,9-!2 

315 
750 

14,957 
7,893 
6,082 
7,155 
9,653 

1 

2,;333 
100,972 

522 
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= 

lOre. <l> '" I Average 

I
Tons of ~ g Fine Copper. I Price. Total 
21 cwt. ~"g Per ton of Value. 

~~ 21 cwt . . ----I;~ -T. ~I £ s. d. 
North Downs,............... 306 7.:-;-1 2-1 0 1 I 5 13 1 1,731 
North Pool,.................. 2171-1·D7 1016 I 312 7 788 
North Roskear,............. (,,-1:10 SA:j 5-1;3 12 0 [ 6 7 4 40,956 
Par Consols,................ 5,1).:!51 tl.21 4G-I 10 1 5 9 2 30,881 
Penstruthal, ........... ...... 534 tlA2 45 1 2 6 5 3 3,345 
Perran St. George,......... 1,61,5 G.;]2 ]05 4 3 -I 7 11 7,323 
Poldice, ....... ......... ...... 2,485 6.16 153 3 0 4 7 7 10,889 
Providence, (Wheal),..... 2,615 7.86 205 15 0 5 12 9 14,750 
Providence ;\linl·s,...... ... 433 7.22 31 6 0 5 7 5 2,326 
Prudence, (Wheal),.... ... 513 ·H8 24 1 1 2 17 6 1,477 
Rodney, (Wheal),... ...... 1:3'2 5.30 7 0 1 3 10 5 465 
Seton, (Wheal),............ 2,0:35 7.371 ]48 1-1 0 5 11 6 11,352 
Sisters, (Wheal),........... 577 GA4 :\7 4 1 4 9 II 2,595 
South Wheal Basset,... ... 3,3~!0 7.i-i,~ 267 5 2 5] 7 9 19,962 
South Caradon,.... ......... 4,631 H.02 394 15 0 :j 17 9 27,266 

MINES. 

£ 

South Wheal Francis,..... :2-I!! .).7D 14 8 3 3 IS 8 980 
South Roskear,............. 1,464 7.7.'\ 113 ],S 2 5 19 4 8,738 
St. Andrew, (Wheal),..... 370 I -1.(11; 14 If; 2 2 4 7 826 
Treleigh C,>Dsols,.... ...... 1,G;>7 7.01 123 0 3 5 13 3 9,270 
Trenow Consols,........... 2,:30Ij 11Ll5 2.:!7 '2 2 8!):-; 19,566 
Trenwith, (Wheal),.... ... 20:3] 04:; 21" 2 7 11 2 1,535 
Tresavean, .................. 6,683

1 

D.G'2 :37;j I!! 0 3 1,~ 4 26,194 
Trcsavean Barrier,......... :-;74 D .. ')li 8:3 2 0 6 18 1 6,055 
Trethcllan, ...... ............ 2,(;12 DA.'; 14:3 5 3 3 16 4 D,!!79 
Tretoil, ...................... 65,~ i 7.H] 51 9 2 5 6 4 3,500 
Treviskey,................... 767 10.70 :-;2 1 3 8 7 D 6,436 
Trewavas,........ ........... 977 7.4H 7:3 3 0 5 11 7 5,452 
Tincroft,..................... 5,64-1 7.30 412 5 1 5 8 6 30,628 
Ting Tang,......... ...... ... 100 5.87 ;j 17 2 4 0 4 402 
United Hills,.......... ...... 3,:3-10 G.OO 201 4 2 4 4 6 14,154 
United Mines, .............. 14,374 7.04 1012 3 2 5 4 3 74,908 
Virgin, (Wheal), .... ... ... 65D 6.3G 41 13 3 4 10 6 2,964 
Vyvyan, ("yheat),.......... ::7:, 5.88 22 4 3 3 17 4 1,463 
"Yest Caradon,............. 4,457 10.6;j 47.j .J 2 7 9 3 3:1,272 
,,y est Wheal Treasury,... 267 h.1 '. 17 16 3 4 1.-; .5 I I 274 
"~est F,owcy Consols,..... 16!) G.S2 11 10 2 4 7.5 '739 
", ("st "heal Jewell,.... ... 1,~S:ll 60:3[ 11;3 13 1 4 5 .J I 8045 
Williams East Downs,.... 242 6.69 16 4 0 4 1.5 11 1'161 

Sundry Smalll\1ines, ...... I_~1 G.9~1~~ _4_~ 3:392 

IGO,262 8.02 12oG-I .5 2 j91S,R67 



63 

4. 
Table shewing the Copper Ores, sold at public ticketings in Swansea, 

with tlte Quantity, Valllc, Fine Cappel', A l'CTG(JC Produce and 
Average Price, from each 111/111'. In'sh, Trelsh, Foreign and Colo­
nial, for one ymr, to the 31st December, 184.::>. 

"" 
Ore. I " 0) 

MINES. Tons t:o t:J Fine COppl:r. Average Total '" ::l 

lIf 21 ti~ Price. Value. 

~ ~l:\ 
pr.ct. T. c. Q. £ 8. d. £ 

IRISH. 
Ardulty, ........................ J:> .' 1070 12 17 0 7 17 8 946 
Ballymurtagb, ................ :2.77:1 5.0:3 1:39 14 2 :3 14 0 10,262 
Beerhaven, .................... 5,8;3;3 ~:U)!) 5s:3 :2 3 7 16 9 45,756 
Connorree, ............ '" ..... 410 7.:31/ 29 19 0 .') 0 11 2,069 
Cosheen, ................. '" ... ]:2.) 22.60 ~,) 5 0 18 4 0 2,275 
Crone bane, .................... 1,·LIK 6.jS ~l.j 8 1 4 18 2 7,106 
Kilduann€, .................... j,} , 7.40 5 11 0 6 0 0 450 
Knockmahon, ................. 6,9-1.': I S.H 60:1 16 2 6 12 5 46,021 
Lackamore, ................... 119 11.09 1:3 4 0 8 13 3 1,0:31 
Tigrony, ....................... 606 6.68 40 10 3 5 2 5 3,105 

·WELSH. 
Llandidno, ..................... 625 7.D~ 49 10 3 6 5 7 3,925 
Parys Mine, ................... 11:3 5.8S 6 13 2 4 12 2 521 

CUBA, &c. 
Cobre, .......................... 22,741 15.30 3,479 17 0 11 9 11 261,4.54 
Cuba, ........................... 5,591 IS . .5S ],039 5 0 13 19 3 78,0/2 
Pennsylvania, ................. 395 14.10 r ,- 13 3 11 1 4 4,372 .J.) 

San Jose (in Cobre), ....... 2,931 16.9:3 496 .5 1 12 Jl 0 36,787 
Santiago, ....................... 7,930 19.12 1,516 13 3 14 10 6 ]15,201 

CHILI, &c. 
Chili, ........................... 3,806 36.90 1,404 13 3 29 10 4 112,347 
Copiapo, ....................... 6G6 2.'3.48 156 8 1 18 14 0 1 12,455 
Valparaiso, .................... 283 20.81 58 18 1 15 12 0 4,415 

AUSTRALIA. 
Anstralia and Kawkaw, .... 675 20.41 137 15 3 17 3 1 11,579 
Montacute, .................... 237 17.04 40 8 1 14 11 4 3,453 

SUNDRY PLACES. 
Bacuranao, .............. '" ... 449 7.61 34 4 0 5 9 6 2,4.59 
Davies Ore, ................... 168 3.83 6 8 3 2 10 5 424 
MoHand, ....................... 136 10.03 13 13 1 7 12 9 1,039 
Victoria, ....................... 852 8.74 74 10 0 6 14 2 5,718 
Vigra et Cloga,............... 600 4.59 '27 11 2 3 5 0 1,952 

S",dri" ,,', .. ,' ,: ........ ," 'I"'::: 6.19 37 0 0 4 9 4 2,668 

15.13 10187 19 2 1777,862 

=---= 
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5. 

TaMe slte1cing tlte lYumber of Nines, rie1ding Copper Ore, in Corn­
wall, and selling the same at Jlublic ticketings, classified according 
to tlte uilue pl'oduced, for eigld years, from 30th June, 1838 to 

30th June, 1846. 

VALLE OVER NUMBER OF MmES. 

£ 1839. ]840.11841.11842 1843. 1844. 1845. 1846. 

150,000 
100,000 
90,000 
80,000 
7,\000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

900 
800 
700 
600 
500 
400 
300 
200 
100 

2 

2 

1 
1 
2 

2 
3 

4 
1 

2 
1 
2 

2 222 1 
455 5 4 U 

15 10 14 15 13 14 
1 2 3 2 1 
3 3 123 
6 3 1 1 3 1 
2 5 3 5 2 4 
1 5 4 4 1 4 
4 5 6 742 
422 244 

10 4 10 4 3 4 
7 9 7 14 8 5 
1 2 2 3 
1 2 3 1 2 

2 
3 
n 

1:2 
1 
5 
4 
4 
2 
4 
3 
9 
9 

2 4 2 2 2 

1 

1 

1 
2 
4 
5 
7 
3 
2 
6 
4 
1 
4 
5 
6 

]0 
2 
4 
3 

122 I 5 4 2 
3 2 7 2 2 3 3 7 

~ i ~ ~I~ ~I~ ~ 
__ 5_1~ __ i I 4 I i ~ I 79 I 79 ! 79 !-s2!-ro ~1771-;;-
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6. 

List of Copper Smelting Establishments in Britain, with the situation 
of the works. 

1. Establishments that bid at the public ticketings, with the quantities of 
Ore smelted and Copper made by each. 

ORE. \ COPPER. 

--------
Tons. 

Williams, Foster & Co" ......... Swansea and Neath,........ 72,000 
Vivian & Sons, ..................... Swansea and Port Talbot, 60,000 
Governor & Company of Cop-

per Miners in England, ....... Swansea and Port Talbot, 40,000 
Pascoe Grenfell & Sons, ........ Swansea,...................... 32,500 
Sims, Willyams, Ne,·iI! & Co.,.Llanelly, ...................... 32,500 
Fr~eman & Copper Company, .. Swansea,...... ............... 20,000 
Mllles Royal Company, ......... Neath,......................... 10,000 

Tons. 

7,200 
6,000 

4,000 
3,250 
3,250 
2,000 
1,000 

1----1----

\ :267,000 26,700 

2. Establishments that purchase Ore by private contract only, with the 
quantity of Copper made by each. 

Ravenhead Company, composed of-
Sims, Willyams & Co. . 
Jno. Bibby & Co., Managers, .................. Llverpool, .... .. 

British Copper Company, . 
Newton, Keates & Co ............................ Llverpool, .... .. 

Whiston Company, . 
Sneyd & Co ........................................ Llverpool, .... .. 

Anglesea or Amlwch Company, 
Marquis of Anglesea, ........ } Parys Mines, Anglesea, ... { 
Lord Denorban, ............. . 

I 

COPPER 

Tons. 

1,240 

1,134 

250 

Quantity 
not known 
but small. 



7. 

Table shewing the Number oj Shares, L01'd's Dues, Sett, Depth, Persoll:> employed, Coals /lsed, and Vallie of Copper Ore 

sold at ticketi1lgs, for one year, .Ii·om 30th June, 1845 to 30th Juue, 1846, in seven princ/jml ~!J1ines ill Co 1'nwall . 

. -, -- -~~ ~~;;:;;;: -I '-0 r~'\i -~-~ - ---
J I ~ Extent of Sett. ~.::: I ~ s \ ~ i ~ 

Value of Copper 
Ore, sold at 
ticketings, from 

u:; "V cj 0 0 r:Il C,) 

15 ,.. ~~ t::~ ,..........0 if) 

~ I] ~.s I ~21 ? [ ~. 
,-,- -;::-1-;::- - ~ 

Carn Brea, ...... near Redruth, ... 1,000 21:;: 1,016 fathoms long, .. 500 fms. wide,..:2:; 14::; \1,040 ;\:10 

Consols, .......... in Gwennap, ..... / I00.r. 11 mile long, ...... t mile wille,. 4:3 274 1,4C;(i 1,000 

South Basset, ... near Redruth,... I:!S I', 600 fathoms long,..................... 30 90 1 200 1(;0 

South Caradon,.near Li3keard''''1128 -r'" mile long,.......................... 20 100, 250 100 

Tincroft, ......... near Redruth, ... , 6,000 2'+ 500 fathoms long,.....................:!o 1;,0 600 I ISO 

It mile long,...... ;; mik Wide"1 42 220 1,290 11,060 I 
372 fathoms long,.A:!4 fms. wide,.. 22 114 4S7 H:j I 

MINES. 

United Mines, .. in Gwennap, ..... 100 I 2'+ 
In West Caradon,.near Liskeard, ... 2;,6 
~~~~~ -~-- ~~--~-~~-

30th June, 1845 
tv 30th June, 
1846. 

£ 

43,220 

52,999 

19,147 

26,907 

31,702 

71,185 

:36,350 

0':> 
0;, 
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