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SIR, 
I have the honoUl' to req nest you 'will do mc the 

favour to place before IIi,; Excellency the Governor Gcne·· 

ral, the accompanying Report of the progress madc in the 

Geological Survey of the Province during the year con

cluding the 1st .:\by, 18408, which, by permission, was 

retainecl beyond the period of its date, to allow the 

examination of certain test facts, bearing on the view 

taken of the physical structure of the Green Mountains 

of Yermont, in their prolongation into Canada. 

I have the honour to be, 

Sir, 
Your most obedient servant, 

'.V. E. LOGAN. 

To the Ronble. James Leslie, 

Provincial Secretary, 

&c., &c., &c. 

Provincial Geologist. 





TO HIS EXCELLENCY 

THE RIGIlT HO~ORABLE 

JUlES, EARL OF ELGIN AND KINCARDINE, K. T., 
BAROS BRL'CE OF KISROJS ASD OF TORRY, 

ONE OF HER MAJESTY'S ~IOST HO;:;ORABLE PRIVY COUNCIL, 

A:-;D 

CAPTAIN-GENERAL AND GOVERNOR·IN·CHIEF 

1;S- AND OVER 

THE PROVINCES OF CANADA, NOVA SCOTIA, NEW BRUNSWICK, AND THE 
mLANDOFpnINCEEDWAR~ 

AND VICE-AD:\lIRAL OF THE SAME. 

l'IIoNTRE..H, 1st May, 1848. 

MAY IT PLEASE YOUR EXCELLENCY: 

My duty, as Director of the Geological Survey of the Province, 
requires that I should rcport to Your Excellency the progress 
which has been made in the investig,ltion in the course of the 
past season. 

The labors of my Assistant, :\[r. Murray, have been devoted 
to an examination of part of the shores of Lake Huron; those of 
Mr. Hunt, to the chemical analysis of various minerals and mi
neral waters eollected by himself on two different excursions 
chiefly, one to the Ottawa ami one to the upper extremity of 
Lake Ontario, as well as of various substances obtained on the 
exploration:.. both of Mr. Murray and myself. The Reports of 
Mr. Murray and Mr. Hunt I have now the hOllor to transmit to 
Your Excellency. 

My own attention has been engagcll in an cxamination of thc 
country on the south side of the S1. Lawrcnce, cxtcnding ii'om the 
Vicinity of Montreal and Lake Champlain to the River Chaucliere ; 
in which I availed myself of thc aid of Mr. Hunt fo: part of the 
time it occupied. 
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GeOflTGphical CllClTGctert'stt'cs. 

Between Montreal and Quebec the valley of the 8t. Lawrence 
has a general north-east course, and presents a flat surface on each 
hank of the river. On the north-west side this surface extends in 
breadth a distance varying from twelve to twenty miles, to the 
flank of a wide-spread, hilly, but not very elevated country, occu
pied by syenitic gneiss, interstratified with crystalline limestones, 
heing a continuation of the metamorphic formation described in 
another Report as existing on the Ottawa. On the south-east 
side tile plains exhibit a width of thirty to forty miles, and, with 
the intenentioll of a few moderate undnlations in one or two 
places, reach the foot of a range of mountains, which stand on a 
breadth of twenty-five to thirty miles. This range is the conti
nuation of the Green .Mountains of Vermont, which, after entering 
Canada, lose much of the buIll c1wracter they possess farther 
south, though they still offer, in the district under description, two 
or three isolated peaks attaining the height of about 4000 feet 
ahove the level of the sea. The opposite silles of the mountain 
belt run very nearly parallel to one another, and a valley, or con
tinuous line of valleys, bounds it on the south-cast side, with a 
gently-rolling surface iJ)" no means so even as the plains on the 
north-west, but presenting few extraordinary swells or abrupt 
protuberances. The breadth of this yalley may be from fifteen to 
twenty miles; and to the south-east the land gradually rises into 
a more mountainous tract, extending to the Province line, which 
I'lms upon its ridge from the sources of the Connecticut River to 
those of the Chaudiere. 

These ranges of mountain and valley are parallel to one 
another and to the St. Lavvrence, and the whole coincide with 
the strike of the formations constituting the district. The 
streams conveying the waters of the area to the great river, are 
first the Riehelieu and the Yamaska, the main trunks of which 
run in a direct continuation of the valley of Lake Champlain, with 
a distance between them equal to about the greatest breadth of 
the lake, and go with the strike, while the eastern branches of 
the Yamaska, (including the most southern of them, bearing the 
name of the stream,) all of which have their sources west of the 
Green Mountain range, or among its peaks, run transverse to 
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the stratification. Next are the St. Francis and the Chaudiere, 
about eighty miles asunder, the lower part of each of which 
makes a straight section across the measures, incllllling the rocks 
constituting the mountain rangc, while t.heir upper parts drain 
the line of valleys beyond. The uP1Jc.r part of the St. Francis 
and its tributary, the l\Iassawippi, flowing in opposite directions 
along the foot of the mountain rangc, occupy about eighty miles 
of the line in the general strike of the format ions, and join at Len
noxville, after being supplied lJr several transverse tributaries, 
which take their sources in the southern mountains. The Chau
ditlre, springing in these mountains, overlaps the upper part of 
the St. Francis, flowing in an opposite course, and more southern 
but parallel line for some di~tance below Lake Megantic. It 
then turns up north,Yanl, and is joined by the Riviere du Lour, 
which flows across the measures in the same direction as the 
lower part of the Chaudicre, and further on it meets another 
tributary called the Famine. This tributary is in the same relation 
to the rocks of the country as the upper part of the St. Francis and 
the Massawippi. Flowing in the strike, it takes its source to the 
eastward, in a level tract, which is also the source of the Mitay
waquon and constitutes part of the valley of the St. Jolin River, 
to which this is tributary; and it appears probable that the valley 
of the 8t. J 01111, presenting a continuation of the line of valleys, will 
jlefound to display the same relation to the stratification as that por
tion of the depression to the sll\lth-west already mentioned. Be
tween the St. Francis and the Chaudiere, arc the Becancour, and 
the east and west branches of the Nicolet. These take their rise 
towards the south-east side of the mountainous belt of country. 
The course of the two l\icolets is in general transverse to the 
measures, more directly so in those parts which flow among the 
mountains; that of the Decancour is more irregular, being some
times with and sometimes transverse to the strata for long stretches. 
The main source is about midway hetween the Chaudiere and the 
St. Francis, but on leaving the hilly tract, the stream approaches to 
within twenty miles of the former, while its mouth is not much 
over the same distance below the latter. 

These various tributaries of the St. Lawrence and their rami
fications, by which the district is very abundantly watered, often 
spread out into small but beautiful lakes among the highlands, 
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giving, in association with mountain peaks, great picturesqueness 
to the scenery. This is particularly the case towards the south
western parts, where these lakes so bespangle the country that in 
one panoramic view from the summit of Orford Mountain, esti
mated at 4050 feet above the 81. Lawrence, no less than eighteen 
of them can be counted, emptying into the Yamaska and Riche
lieu on the one hand, and the St. Francis on the other. The 
largest of these is Lake lHemphramagog, which has a lengih of 
about twenty-five miles, by a breadth generally uncler one mile, 
but sometimes reaching two; it lies partly among the mountains 
and partly in the valley beyond, which obliqnely crosses the 
upper extremity, and in one place the lake approaches to within 
six miles of Stan stead Plains. Each branch of the Nicolet is sup
plied with its lake among the mountains, the western in the 
Township of Tingwick, the eastern in the Augmentation of Ham, 
the position of each baving the same relation, the one as the other, 
to the rocks of the district. The Becancour displays a very beau
tiful chain of lakes in the Townships of Inverness, Halifax, and Ire
land; while others, of a smaller size, on the north-west line of 
Wolfestown, appear at the sources of the stream, situated simi
larly in geological regard as those of the Nicolets. Several of 
these, with the addition of others, are taken in at one view from 
the summit of the White Mountain, a lofty peak ncar the division 
line between the Townships of Stuart andl'\ eilson ; hut two of t!lL' 
most conspicuous the view comprehends are Lakes St. Francis 
and Aylmer, which, being expansions of the upper part of the St. 
Francis, are not among the mountains. 

The plains on the north-west and the vale on the south-cast 
of the mountain belt constitute two valuable tracts of country, of 
great agricultural capabilities. The soil of the former, though in 
some places light, is for the most part a strong calcareous clar, 
supporting, in its wild state, a predominating growth of soft 
wood, but when cleared, well snited to yield abundant crops of 
excellent wheat, for which the stigniorial farms along the St. 
Lawrence were celebrated before the practice of au inferior sys
tem of husbandry had caused exhaustion, and the Hessian fly had 
committed the devastating ravages which have almost wholly de
prived the Lower Province of a wheat harvest for the last eight 
or nine years. The soil of the south-eastern vale is, with many 
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exceptions, generally a gravelly loam, sclJom deficient in calca
reous quality, ana often very- ferruginous; its timber is chiefly 
bardwood. It is well adapted for wheat; but the di,tanl:e ~f 
tbe district from a market has turned the attention of its cultil'ators 
almost exclusively to the rearil]~' of cattle, allil its produce in hay 
and grass is uncommonly abundant. The intermediate moun
tain country is possessed of many fertih snbordinate I'alleys, 
some of which are of consillerable IJreatllh· many of the moun-, . 
tains are roullLl-toppeLl elevations, of nr)' moderate height, not 
deficient in soil; hill and lhle nre ill a majui"ity of cases clothed 
with hardwootl, nnll. ,,,hen cleared haye gi\'(~n some excellent 
farms. 

The level surface of the plains on the north-,Yest affords facili
ties for rail or plank roads in almu"t any direction, but the usual 
communications at present existing, though they gi I'C easy tra
velling in summer in the dry weather, become at the melting (,f 
the snows in spring, and in the rainy season towards the cud of 
autumn, impraeticalJle strips of deep adhesive mud. Among the 
hills and south of them, the roads, though more undubting, in 
general rest upon a good hard bottom, and ,,,hen properly con
structed in the first instaIll:L', and kept in moderate repair, are 
passable at all seasons. The numlJef of them however is not 
great, and some ,,,hieh hare perhaps been ill-chosen lines haye, 
though originally made at great e.:q)(>11"(', been suITered til fall so 
far out of repair, as to IJecomc wholly or almost "'holly oblite
rated; many are as yet mere tracks t1Jrongh the bush, nnd it is 
only the mnin channels of cOl1lml1l1i('~,tion that arc 1ll001erately 
good roads. This renders the enmination of the country ex
tremely laborious, and ill follmying the strata, it oftentimes be
comes requisite to traverse extensiyc tmcts throu:::h the forest, 
where progress must necesssarily be ~low. 

Although the larger pnrt of the district has been cnnl':'cd and 
divided into Seigniories and Townships, perhaps nine-tenths of it 
yet remain unreclaimed from its criginal wild condition. The 
greatest extent of c1earin 0' is on the bank of the Saint Lav.Tenee, 
and the least in the centl~11 mountain belt, towards I\'hich, im
provement proceeds from the Seigniories on the one hand, 'while 
on the the other, it advances from the State of Vermont;. and of 
this state the whole area uncler description, in surface, sOlI, rocks 
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and minerals, appears to be a modified repetition, with a difference 
chiefly in latitude. 

8C(jlICJl('C (tnd dl:~tribution of F01'1nations. 

The more solid rocks of this region are so covered up on the 
plains by tertiary anel alluvial clays, sands and gravels, and still 
so much concealed in most parts by primeval forest, that no one 
section examined across the formations, is sufficient to shew all 
the details in place. At the same time, the strata oycr extensive 
areas, are affectell by such numerous and violent undulations, while 
they haye also suffered great metamorphic action, that one sea
son's work is not sufficient to unravel all the complications of the 
subject. It has been sufficient howeyer to ascertain the general 
masses to ,,~hieh attention is to be devoted, and many of the subor
dinate materials holding economic value. 

H a straight line be drawn from the city of Montreal to Canaan, 
on the Connecticut River, in Vermont, it will lie between the 
Granl)), and Farnham roads, conducting to Stanstead, until reach
ing Georgeville, on Memphramagog Lake; in its progress thence, 
keeping some distance to the north of Stanstead Plains, it wiII 
about strike the village of Barnston Curner, and quit the Province 
near the division between the Townships of Ruford and Hereford. 
Such a line will run as nearly at right angles to the general strike 
of the formations, as a certain want of parallelism ill some places, 
arising from the effects of umlnlations in the strata, will permit; 
and the facts seen on it, ,,~ith the assistance of others gathered from 
some miles on each side, may be sufficient to shew, in section, the 
general character of the rock masses constituting the country on 
the south sit1e of the 8t. Lawrence, from ~Iontreal and ::\Iissisquoi 
Bay to the Chaucliere. If this line were continued westwardly 
from 1\1ontreal, it would strike the Riviere du Nord, in the 
Seigniory of the Lake of TIro Mountains, about north of S1. 
Scholastique, and there come upon a formation of gneiss and 
crystalline limestone, wllich occupies the right bank of the 
stream, and is the same as that which has been described in a pre
vious Report, as extensively displayed in the valley of the 
Ottawa. 

Commencing with this formation as a base, the first rock 
founel resting on it is a whitish quartzose sandstone, apparently 
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contemporary with the Potsllam sandstone of the State of New 
York; it occupies a narrow strip on the Riviere rIu Nord, and 
most probably will be found skirtin!!; tllC hills which bound the 
flat land on the north-cast ban Ii: of the St. Lawrence; in thi,.; position 
it is mentioned by Mr. lngall, ill his remarks all the district tra
versed by the St. Maurice Expedition in lS:?0, as occurring above 
the Forges on the St. ~rauril'(" at the Hapi(les an Gres. Ahove 
Montreal, as has alread~' been ~t:lted in a prel'ions Report, the 
same formation is found in a narrow belt 011 each side of the Ot
tawa at its mouth, running on the one hand from Rigaud to the 
Cascades, and forming on the other a few points ill the vicinity 
of Mont Calvaire, which it prubably surrounds, as well as the 
upper extremity of the hla11l1 of Montreal at SL Ann. It is 
the rock also of J sle Perrot, \"hile all the south side of the Saint 
Lawrence and Lake St. Louis, starting' with a breadth of five 
miles between the Cascades and the cove below St. Louis River, 
it crosses the County of De::mharnoL;, ,Ult! entering the State of 
New York, gradually wi«(enin~' as it proceeds, it finally splits 
against the mountains of Franklin and Clinton Counties, in that 
State, into two branches, one turning up the valley of the Saint 
Lawrence, and the other sweeping round into that of Lake 
Champlain. 

The next formation which presents itself on om line of section 
is a limestone which is arenaceous at the bottom, black and 
bituminous at the top, "'hile in the middle it consists of thick, 
solid grey beds of excellent quality for bnillling stone and for 
burning into quick lime. Kept at tlte surface by a small dip 
and several gentle undulations, it occupies about thirty miles of 
the line, and the summit approaches to within a short distance of 
tbe St. Lawrence, on the eastern side of the island of Montreal. 
With this side of the island the strike runs nearly parallel from 
Sault St. Louis to Dout-de-I'Isle, maintaining a direction a little 
to the east of north; further down the river it gradually assumes 
a little more eastinO' and the formation keel)s wholly on the left 

"" bank, without, in any instance that I am aware of, reaching the 
margin before attaining the vicinity of the Grol1llines. In an 
opposite direction the summit of the formation crosses the St. 
Lawrence at Sault St. Louis, and gradually sweeping round the 
extremity of a trough with a deep curve towards the south, it 
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reaches the vicinity of St. John, where, affected by a dislocation or 
folding over an anticlinal axis, it turns up the Richelieu River, 
and keeping on the west side of the stream, enters the State of 
New York. On the islands of Montreal and Jesus the thick 
grey bells of the mi(ldle run in a line from the virinity of 
Lachine and Cauo'hnalY<l "a to that of Terrebonne, keeping close 

b b 

behind the Montreal mountain, and perhaps rununing under it 
in their range, and they are displayed in various quarries exten
sively "'orkell in the rear of the city. In these quarries the dip 
is aiways gentle, and oc~a,il)llally almost imperceptible; the 
surface breadth of this valuable part of the deposit, in conse
quence appears to be cOllsiderable, stone of the character 
which characterises it, being fuund as far back as the vil
lage of St. Laurent, and above Laehapelle's Bridge, in the 
neighbourhood of Cote St. Louis or Bois-Franc. Some of the 
quarries in the rear of the city display a number of trap dykes of 
various thicknesses up to three feet, which run in several direc
tions, and intersect one another as well as the limestone; and 
in some instan~cs the limestone having been removed from among 
them, the dykes left standing up several feet above the b()ttom of 
the quarries, represent in a marked manner the various details 
of the cracks they once filled; on the old parade ground, on the 
Priests' Farm, and other places around the mountain, similar dykes 
are met with, anel ther are all probably connecteu with the great 
body of trap of which the mountain is composed. This mass, 
though apparently conformable or very nearly conformable in 
many places with the stratification, is perhaps ,m intercalated 
intrusion rather than an overfluw; superficially it presents the 
form of an oval, or rather the frustrnm of a wedge with the corners 
rounded off, the smaller end of which towarrls the north-east is 
about fifteen acres, and the larger to the south-'Yest, about twenty 
acres wide, the length being about forty acres, extending from 
Mr. Lauzon's premises, on the Cote des Neiges road, to the 
terrace overlooking the old parade. The volcanic area would 
thus have an extent of about 700 acres; it consists of several 
varieties of trap, of whi~h a detailed account has been given by 
Dr. Bigsby, in a paper published in the 2nd volume of the Annals of 
the New York Lyceum; that of the mountain summit, which 
overlooks the St. Catherines road, is light-grey in colour, being 
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composed of a preponderating quantity of white feldspar, with 
rather thinly disseminated IJlack hornblende; in the summit 
overlooking the town, the hornblende appears to become more 
abundant than the feldspar, giving the rock a darker hue, and 
mica occasionally accompanies the other cunstituents; while that 
part which is in the vicinity of the Cute des l\eigcs rU;\l1 is augitic, 
forming black masses, which under the deculllposing influence of 
the weather are di"integrated into a c.!;nsc, granular but fruitful 
soil; the position the whole lllass occupies ill the strata appears to 
be about the division between the grey and black limestones, but I 
have not yet been able to trace it to any yisible interstrati fication with 
these rocks. A very impurtant band of interstratified trap crosses 
the Papinean road about a mile and a half from the St. Lawrence, 
and it has been folIo\yed in the strike of the limestone fur five 
miles to the nortlnnwd, but southwardly it is lost beneath 
tertiary sands and clays in less than balf a mile; if the band 
were carried farther forward in this di;'cction it would come into 
place about ten :lcres to the east of the trappean precipice on ihat 
side of the Monntain, and it may be the means hereafter of l1ssist
ing to establish the stratigraphical position of the mountain trap. 
The direct breadth of the band in the vicinity of the Papineau 
road, is between 200 and 300 yards; it is divided into thick layers, 
and exhibits two distinct escarpments running parallel to one ano
ther; it dips, with the stratification of the black limestone over
lying it, at angle of about five degrees, which would establish a 
thickness of between fifty and eighty feet; the colour of the rock 
is in general a light-grey with a slight tinge of brown, and its 
composition appears to be an intimate mixture of hornhlende and 
adularia, distinct crystals of both of which, of larger size than in 
the fine-grained matrix (the hornblende of a brilliant black) are 
disseminated through it. The rock is marked by white and 
reddish-white spots, composed of analcime and bladed crystals 
of feldspar or albite, associated with which, and also in 
separate crystals brown sphene occurs; with these are likewise 
found occasional crystals of brownish-green Heulandite, and this 
mineral is also met with colourless and transparent. The white 
spots sometimes shew small druses in their centres, in which 
small but well-defined crystals of these various associated mine
rals are exposed, now and then combined with acicular crystals 
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of black hornblende, and these druses give to the trap a slightly 
amygllaloidal ch~Lracter. In some parts of the hand, as where it 
crosses the Cote de la Visitation road, about two miles north~ 
ward of the Papineau TIoad, this "ariety of trap exhibits a distinct 
slaty strncture, lJY a cleavage nearly vertical to the face of the 
layer, giving plates of one tenth to one quarter of an inch in 
thickness. In a quarry on Mr. James Logan's land, about four 
acres south of the Papineau Hoad, the white spots are fewer than 
in the localities mentioned; the rock there appears to possess more 
hornblende, rendering it darker in colour, a\l(1 of this mineral 
there are occasionally large patches exceeding tbree or four inches 
in diameter, and sometimes reaching eight inches; the rock 
also hollIs large leaves of dark-brown mica, and large dis· 
seminatel! patches of magnetic iron-pyrites. 

The calcareous formation ,\"hieh has been described is highly 
fossiliferous, aud it corresl'ontls in the lower part with the cal
ciferous sandstone, in the npper with the Trenton limestone of 
New York; it is there succeeded by a fossiliferous deposit of black 
bituminous shale, with the title of the Utiea slates, and a simi
lar deposit follows the Montreal limestone on the line of section. 
This shale occupies a narrow strip on the east side of 1\1ontreal 
Island, and is exposed at Sault St. Louis, and several spots along 
the margin of the St. Lawrence, to Point St. Charles, reaching' 
back to the third lock of the Lachine Canal; further down the 
Island it is concealed by tertiary and alluvial deposits, but it is 
seen at Longueuil on the opposite side of the river: it forms St. 
Paul Island, and it seems probable that the bed of the St. 
Lawrence is worn out of the formation for a considerable dis
tance below Montreal. From Sault St. Louis it follows the 
subjacent limestone round to St. John, and running up the east 
side of the RicheIieu, with a width extending beyond Henrys
ville, it constitutes all that point on Lake Champlain lying 
between the exit of the lake and Missisquoi Bay. Like the 
previous formation, it is cut by trap dykes, and interstratified 
with trap floors ; instances of the former are seen on the Lon
gueuil shore, opposite and below St. Helen's Island; and of the 
latter about a quarter of a mile forward from the Longueuil ter
mination of the St. Lawrence and Atlantic Railroad, as well as 
at Point St. Charles, on St. Paul Island, and higher up the 
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stl'eam. Where the outcrops of the,e floors come into the hed or 
the stream, and at any place cross its course, the uneflual wear 
of the soft slate and hard trap lcan~s projedions and steps in the 
bottom which frequently disturb the reg'ular fill\\' of the water 
and occasion leaps and rapills, inteITIlJltil~g the na\'igation of the 
river; the Sault Normal1l1, ont in front til' Puint :-;t. Charles, 
appears to be of this description, the ledge occa8iolling' it being 
probably connected with the trap at the point, and instances of 
minor importance may be seen ncar ~t. Panl Island and above 
it. It has been menti'il1cd tllat the lJlack shale is met ,,'itl! at 
the upper extremity of St. Helen's Islanll; the main b:l:lyof 
the Island, ho\yever, which pr('~('nts an Ulle\'en surface rising to 
a summit 1~') feet (according to Bayfic!tl's chart) above the 
firer, consists of a peculiar conglomerate which I have not met 
with in any other locality, thongh thc presence of Iarg'e angnlar 
blocks of a similar rock, probably brought l10wn hy the river ice, 
and lying on the Montreal side above the vicinity of Point St. 
Charles, appear to indicate its existence elsewhere. It is COI11-

posed of pebbles of various colour~,-gray, green, lH'own, al1lI 
bluish-black; they are hard, and seem for tllC I1lfi,t part of a 
silicious character; SGIDe however are partially calcareous, con
taining organic remain'l, and the chief part arc probably derived 
from the Potsdam and calciferous sandstone; the matrix in 
which the pehbles lie appears to possess a considerable amount 
of calcareous matter, but still more of silicious, and strongly 
holding the pebbles together, makes with them a compact rock; 
under the hammer it exhibits a fracture which rullS equally 
through pebbles and matrix, as if they were of homogeneous qual
ity; and while freshly exposed surfaces are of a general grey 
colour, they soon turn, under the influence of the weather, to a 
rusty-brown. If the rock belongs to the formation it is probably 
very partial in its distribution. 

The country hetween the St. Lawrence and the Yamaslm pre
sents an even surface, so covered by tertiary deposits that there 
are but few exposures of the older strata; it is in consequence 
difficult to assign the precise limit of the upper part of the 
Utica slates on the line of section, though it is probably not far 
removed from the hank of the St. Lawrence in Longueuil. On 
the railroacl already alluded to the distance perhaps does not 
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attain a mile, and it certainly docs not reach the point where this 
road crosses the Chambly plank road, about five miles from the 
river; as strata have there been laid bare, characterised by the 
fossils of the next succeeding formation, ,vhich in the nomencla
ture of N ew York is termed the Loraine shales. These fossiIife
rOllS beds, kept at the surface by undulations, probably occupy a 
consillerable part of the interval to the Yamaska. There is a 
development. of tllem throngh v .. hieh the line of section would 
pass on both sirles of the Ukhclieu where the rapids exist, above 
the b:lsin at Chambly; the strata arc there nearly flat, and 
consist of ~,ltcrnatii1g layers of bluish and grey argillaceous and 
('alcareous sh:,les; the calcareous beds are at the same time 
aremceous, and derive their lime from the presence of organic 
remains, among v'hich are ~lricllla dCl)l1'ssa, Bellerophon biloba
(us anll Pentacrlnites lwmp!oni, figured 1)y Emmons. Less than 
half wny bebH'en the TIichelieu and Y"maska, but some miles to 
the north of the line, there is another exposure of the same fossili
feron, beds on the lli\'iere des Hurons, nC;lr the Village of St. 
Jean-Baptiste; a third locality is on the east side of Rougemont 
Mountain, precisely on the strike of a fourth locality at St. Hya
cinthe, on the Yamaska, where the st.rata consist of dark greyish
blue argillaceous shales, interstratified "dth thin occasional layers 
of limestone; at Turcotte's Mill, lower down the stream, the 
same bluish argillaceous shales are associated "'ith calcareous 
sandstones. Among the remains in these last two localities are 
the characteristic species Pterinea carinata and Trinucleu8 carac
taci. In both places the measures are disturbed by undulations, 
causing slopes at high angles sometimes on one side and some
times on the other of the strike, which remains pretty uniform, 
running with the general course of the river, and the limited areas 
of these exposures make it difficult to say what the average dip 
may be, either in direction or amount. It is not improbable that 
the Yamaska, the Hurons, and the Richelieu may run upon 
three parallel anticlinals, as there appears to be some evidence of 
higher strata than those holding the fossils, in the space between 
the rivers, around the mountains Rougemont and BelreiJ. 
These isolated mountains, with the addition of Montarville and , 
also Mount Johnson, appear to be composed of trap at the sum
mit, resting on stratified rock at the base, but they have not been 
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sufficiently examined to be described in detail. At Chambly, 
about half a mile above the fort, there i.s an interstratificII1J1'I1 of 
trapof a trachytic ch:lradt'r, being COll1jlu:'etl of a slightly rc-:lrlish 
feldspar, with ding~'-,yhite spots or crystals of felLlspar Ili:"emi~ 
nated in it. A sOme\\lI,lt similar trachytic porphyry Ii('cnr:, in 
the formation, on the ChamlJlr Canal, about half way between the 
two extremes; th:.~ fcld~p:lr of the matrix is of a lighter colour 
than in the other instance, approaching to buff, and the enclosed 
crystals of fel dspar are largL'l' awl better defineel ; the rock COI1-
tains analcime and chabazite, with calc-spar and quartz, in small 
druses. At St. Hr,~cilltll<' a ILLrk comr,l.ct twn-fcct .f1,Teenstone 
dyke cuts the strata; small liisceminatec1 crysbb of fclllspar 
gire it :1 porphyritic rhame! cr, ;.nLl the.'c are :1":wciateu ,,'jth 
abul1lbnt small crpL\l; I)f a IL!'k green olivine. 

On th2lille of sectitll}, ILwk-('l)hnrt'll ar;.;illaceons sll:11e5 arc met 
with on the Yamaska ;l\ll1 f,rcnaceon.:; sln1es a HUle heron:l it, 
both bearing the same mineral ('bractcr as those at CII:\;ubJy, 
but without fossils; but :l.1JOut tm I miles amI a h::t! r beyond the 
stream, the interv2,1 being occnpie(1 chiefly by tertiary ,,:lillIs, a re
petition of the JIontreal limecttJa(o 0l:Cm,3 ill tlw Casimir range of 
that part of the ~'cigni(>lT of ~';t. Hyacinthe , .. hich helongs it) the 
heirs of the late non. Louis Dessaulles. The undoulJtcd part 
orthe formation is compo"c,l of solid and massi,'c grey anel !JLH·k 
beds well suiteel for burning, \.,.hidl occupy bet\yeell one allll twu 
acres, but befo:e reaching them there are seen :1 set of black shales, 
interstratified with dark-grey y'dLlw-\ycathering calcareous balllls, 
accompanied by nodules anel patches of the same llescription, anG 
with the massive beds, may ha \e a hreadthol' ton acres. PrucecLling 
northward, the same rocks are seen in a bend of the Hi vel' 
Barbne in the Papineau rang'c; the more solid beds have here a 
breadth of betw-een two and three acres, with a dip to the 
east at an angle or G;jQ; tlw}' are much interseded ])r thin 
veins of ,yhite calcareous spar, and one of the heds appeal'S to be a 
breed a, consisting of grey limestonc fragments in::t grey calc:treous 
cement; above this there arc strong beds of hlack limestone, 
which are much qu::rried and burnt, for the supply or lime in the 
Vicinity, and they arc followetl by limestone ilJterstrat illl'Ll with 
black shales or slates, the calcareous part gradually diminishing 
in qnantity towards the top. Farther northward, the formation 

B 
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keeps alJout a mile and a half or two miles to tIle "t"twm;a or 
Yamaska Mountain j and j,e; seen on the road between the St. Elm ire 
and Mountain ranges i it she,n ibelf not far from the left lmnk 
of the Black River, ttbont~, mile from the village of St. Pie, 
where it is cut by trap dykes, and it is again met with about a 
mile on the road leading north-east from the village, whence it 
runs direct to St. Dominique. At this pla<.:e the band assumes a 
greater breadth from a diminntion of the slope; the general dip 
is about S. 65 Eo < 15° to 17° i there are irregularities howel'er, 
perhaps indicating umlulations, and tile inclination still pointing 
in the same direction sometimes renches 30°; from the lowest to 
the highest beds, the direct horizontal breadth is \'Cry near1y one 
mile, two-thirds of which, on the SL Dominique road from Sf. 
Hyacinthe, are on the north-,Yest, and onc-third on the south-east 
sidc of the division between the sixth and seventh rangcs of the 
Seigniory, though farther on, the rock \yholly le~1ves the seventh, and 
part of it passes to the fifth I'<mge. On the S1. Dominique road 
the limestone rises abruptly into a hill which is nbout seventy
five feet close upon the escarpment over the plain between it and 
the Yam:tska, but falls more gently to the cast; the lowest beds 
seen are grey and nodular, with thin leaves of bituminous shale 
running in irregular layers; these grey beds occupy a breadth 
of 250 yards; they yield yellowish Iime j and in consequence 
are little resorted to for the material; but they are succeeded by 
thick layers of hlack limestone, on which there arc several kilns, 
and these beds are considered by the inhabitants the best for 
burning, as they afford the whitest lime. As is the case in the 
Barbl1c deposit, the upper part becomes il1terstratified with black 
shale, whieh gradually increases in quantity, and ultimately pre
dominates over the limestone. Fossils are met with in the more 
solid layers in all the localities which have been mentioned, hut 
they are most ahulllhnt in the grey beds of St. Dominique, though 
it is difficult to obtain perfect specimens of the remains in them in 
consequence of the hardness and brittleness of the stone' the , 
frequent presence, however, of various forms figured by Hall and 
Emmons, of New York, such as Isotelus gigas, Leptena sericia, 
Orthis testudinaria, Farositcs lycopodites, and other species, lea yes no 
doubt that the rock is the equivalent of the Trenton or Montreal 
limestone. Northward from the St. Dominique road the formation 
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is traceable for six mill's, with a pretty equal breadth, hut be
yond this it becomes covered hy tertiary deposits, al1Ll I have not 
yet been able to ascertain "'here it crosses the St. Francis River, 
the Nicolet and the nl~cancour. The direction of the banc1 how
ever where lost, and the general strike of the measures farther on, 
make it probable that it is the same as, and may have an out
crop connexion "'jth the limestone whi<.:h is dispLl:"ed on the 
south-east side of the St. Lawrence, in the Seigniories of 8t. Pierre 
les Becquets, and Dcschaillons, and which crosses to those of Les 
Grondines, La Tesserie, La Chevrotihe and Deschamhault on the 
north-west. In an opposite direction from the line of section the 
band runs through the fortieth lot of the sixth range, and th~ forty
first of the fifth range of Farnham, and in the hEt locaWy it is fos
siliferous. Between this and neMeI'd in Stanbri{lgc, it has not been 
traced out; but it i3 lTJet iY itb at BeMord, where one of the bCIls is a 
calcareous conglomcrate, and the deposit has been follmYCr1 thence 
to Philipsburgh on ?Jissisiluoi Bay. The breiulth of the band at 
Philipsburgh is about one mile and three-quarters, and the (;ip S. 68 
E. < 5° to 20°; the rock is here more crystalline than on the Bar
bue or in St. Dominique. In the lower part the beds are yery sili
cious; thin veins of white quartz run with the strike, and 
small lumps and patches of the same mineral are d spersed 
through the layers; the internal colour of these beels is light
grey, but they weather externally to a yellowish tinge, and some 
of the layers are ir..terstratified with black slate; this part of the 
deposit would yield yery inferior lime, but higher up, towards the 
middle of the formation, the quality of the rock improYes; mas
sive beds appear, in some of which subordinate layers have be
come thoroughly cemented to one another, giving the rock a re
gular striped or harred appearauce, while in others there is a 
mottled aspect, the colours in both descriptions being a dun white 
mixed with light-grey; there are some heds, ho,vcver, of a uni
form dark-grey and some of black. The texture of the rock in 
this portion of the deposit is wry close, and hcing capable of re
ceiving a high polish, it would yield, in almost any quantity, va
rieties of useful marble. Notwithstanding the highly crystalline 
character of this part, fossils are occasionally perceptible where 
the surface has been acted on hy the weather. The upper por
tion of the deposit becomes silicious from the presence of sand in 
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the layers, ancI these sam1y byers are also so ferruginous that 
tliol1o'h the interior colour is a light-grey, the weather converts a 
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thick coating to nearly a brick-red. These arenaceo-ferrllginous 
bel1~ ('ontain a large amount of fossil~, \\'hich, in the weathered 
portiun, appear as casts and impressions, the fossils themselves 
haYing been dissohed, leaving moulds merely of their j"lmns. 

The bLck slt:11es ,,'hieh ocrnt' at the summit of the calcareous 
band in the Barbue and in St. Dominique, there .is little doubt 
arc a rcpetition of the Ut:C;1 slates, and it is wry probalJle they are 
folllJ'lycl1 by heds similar tIl those of Chambly and ~t. Hyacinthe, 
representing the Loraine slJales. Both these formations succeed 
the limestone of Descll;'ilious, wLcre it comes llpon the St. Lay\,
rc';lcC', and in the front of the :"",'igniory lit LotlJini6rci}j,:y dis
play the fossils, ,y!J:dl in r'~C'\Y Yc]'k pecuI!:\l'ly characterise them. 
On the line of section the rocks immedi:ltely sncccc1ing the lime
stone :::';';] el);l('~·:tled [.1,' about a mile and a half, and though a 
narrow exposure then o~cms in 81. Geo;';;-, range of the St. 
Hy:u:illthe ~".l'iglliorr, ~heiyjl1g cby slate:; witlt arenaceOllS and 
calcareous layers, accompanied by arcl1:lcc::-calcareous noclules, 
they are not ol;serycd to hoW fU2,Ciils, an(] the next two miles and 
a haH to tItlc Granhy line being ag:::.in coyerecl up, little information 
is gathcred from the lI'hole cli,;tance. In the general strike of the 
space hmYE'Ycr, there are met with on the hyelfth and sixteenth 
lots of the sixth and seventh L1nges, as ,Yell as on the nineteenth 
lot of the eighth and ninth ranges of the Township of Grantham, 
an intersiratification of dark-hIllish skdy limestone bands, with 
black or dark-bluish shales or slates, which ,nlHld probably come 
in somewhere in the concealed portions of the line of section. 
But between the t,\,O localities there appear to be rocks higher 
in the series than any yet mentioned. An exposure of these is 
met with on the Barbuc on the road of the Seraphine rc1l1ge in the 
Seigniory already mentioned, ahout one mile distant from the 
position where a line from the Barbue to the Casimir limestone 
wonIJ cross the road. These higher rocks consist of strong 
coarse grey approaching to greenish sandstones with grains of 
transparent quart7- and red or chocolate-coloured slates, banded 
with green; the exposure occupies about half a mile across the 
measurcs; it is terminated <,t both extremes by the sandstones, 
which have a breadth of eighty yards on the \Yest, while on the 
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east there are two masses of about ninety and sixty :ranIs 
respectively, with a covered iotelTal of 170 yards between them; 
the intermediate 500 yanIs arc parily occupied by the red slates, 
and partly concealed. These rd shte no doubt are coloured by 
peroxyd of iron, but they h,we been ascertained by Mr. Hunt to 
be tit::tniferous. Though the dip of the whole appears to be to 
the east at a high angI", I am llisposecl to think that the sand
stones flanking the slates are the sam", and Oil opposite sides of 
a trollgh; as there is some reasoll for supposing that they con
verge northwardly and sonllmarc11y also, coming to a point in the 
former direction before reaching the Papine~m range road. Between 
this road and that of the Seraphine range, about hro mites to the east 
ofthe previous rocks, there is another exhibition of red slates, but no 
sandstones were obsen'el1 to accompany them. Yamaksa moun
tain stancb in the strike of the general space, which would com
prehend these two exposures; n011e of the red slates were 
observed about the hill, though in one locality at the south end 
near the base there were fouml interstratified in blue slates, 
narrow light-green bands of precisely the same tinge and 
quality as mark the I'd slates elsewhere, but strong, coarse, grey 
and greenish sandstones occur in abnmlance; thcse were met \"ilh 
high up both sides of the mountain, while tmp occupies the breadth 
of a mile and a half in the centre. Compact bluish slates, some
times appro:lcing the character of clinkstone, OC(;I1PY lower parts 
of the western escarpment, and at the base there appears alllong 
them a brecciated band, containing cherty and calcareous fragments, 
while not far above there was met with a grcat patch of crystal
line yellow-weathering Iimetone, fonrteen yards wide and fifty to 
sixty long, accompanied by many nodules of the same quality; 
on the east side the sandstones reach the base of the hill, and in 
some parts in addition to being slightly micaceous, they are 
slightly plumbaginous. The dip 011 both sides of the mountain 
appears to be to the eastward at a high angle; on the e:1:;t side, 
howevel'! in one or two places, it points westward for short dis
tances on the strike, and it is probable the trap may stand in a 
synclinal form. Several trap dykes cut the coarse sandstones 
transversely on the east side of the mountain; they are of various 
Widths, from a few inches to three or four feet; their interior 
colour is light-grey but they weather to a drab; the presence of 
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small lmt distinct crystals of a greenish-white feldspar, gives 
them a porphyritic character, and in ihe middle of some of them 
there runs parallel to the walls an irregular course of calc-spar 
nOllules, cOllH'rting that part into an amygdaloid. A consider
able mass of trap occurs at Drnmmomlville, which is probably 
in contact wit.h the strata belonging to this portion of the section. 
It does not like the trap of Yamaska rise into a hill, but it 
presents a breadth of at least 400 yards, constituting the 
rock of the falls near the village. It seems in general to be a 
compact greenstone of a grey or greenish colour; some parts of 
it however, bear an amygdaloidal character, with abundant 
small patches of white anll pinkish calcareous spar, and one part 
presents the appearance of a hrecdated hed, consisting of frag
ments of greenstone in a pinkish close-grained but highly crystal
line c:!lcart'olls cement. 

The next set of ro('ks displayed on the line of section appears 
to con~ist of light-green slates, approadling to ash-gray, some of 
them spott('(l with bluish-gray, anu interstratified with a few beds 
of iron-gray manganesian sandstone, weathering to a dark-brown, 
as well as some few bands of dark-gray cLly slates, and thinner 
bands of blat;!\: carbonaceous slate. These ash-gray slates are 
followed by titanifcrol1s reu slates with small and large green 
bands, and thus \'ariegatell they become interstratifiecI with mass
ive greenish sanustones, \yhidl appear in some parts to be strongly 
chloritic; sometimes the sandstones are partially red. Both the 
slates and the sandstones are in some instances slightly micaceous, 
and the sandstones are also very generally slightly p\umhaginous, 
small distinct scales of graphite appearing disseminated in them. 
The sandstones, of which consiuerable masses occur without any 
interstratification of red slate, are in general rather fine-grained, 
but they very often become coarse, and frequently present the 
character of fine conglomerates with white quartz pebbles as 
large as huck shot. Both the fine and the coarse-grained are 
frequently calcareous, and when so are generally of a greenish 
colour. The red and green slates ha"e a cleavage independent 
of the hedding, and some of the joints hy which the red are cut, 
and flaws in the rock, hold manganese, \"hile sometimes though 
rarely they present thin irregular seams of strongly titaniferous 
peroxyd of iron. Towards the base of this interstratification there 
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are some unctuous green lJands, which appear to be a mixture of 
chlorite alllI carbonatc Gf lime, holLling chromium; and in some 
parts one or more thick 1Il:':'sire bells of li.:c,hl grey or whiti,h 
limestone are met with in the immclliate vicinity of the coarse
grained samlstone; but what the exad relation of these massive 
limestones llW!' be in the sequence, I have not beell able to de
termine satisfadul'i!::. I ndeel] the ~~rea, in which the whole of 
these rocks haxc been obseHed, is so afl'eded with undulations, 
that a difficulty of tbe same sort exists in regard to all the parts; 
there is little duubt the~" ~lrl' c:,I\;,;;I(,lIt tu the s~1l\(htlJnes and red 
slates a little to the wcstwanl, which 11:\\'e becn alrea(ly mentioned, 
alllI on the line or section such of them as are displayed, occupy 
a breadth of ~,l)(lllt three miles and a half. It is probable they 
lie in the general form of a trough, with ~c rera] suhordinate Ull

dulations of more or less importance; for the strata on the oppo
site sides convcrge southwardly, coming to a tl'nnination in 
Farnham, in the vicinity of the upper part of thc Yamasb River. 
Diverging in an ')lJllu-;itc cour~l', they hayc a breadth of ahout fi\'e 
and a half miles on the Granby road, and about six and a half on 
the road hetween the second and third ranges of Milton. On the 
Granby roau, what are suppo,eu to be tllC lowest h('(1s are seen in 
a quarry on the twenty-first lut of the ninth range of thc Town
ship; they are as follmycs, a3 they snccl'l'll one another in the 
direction of the dip, which is S. G5 E. < 70° ;-

ft. in. 
Dark.greyor rather black clay slate, giving a white streak, with a 

few carbonaceous fucoid-likc markings........ .............................. 0 10 

Black carbonaceolls slate or ;;hale.............................................. 0 7 
Black day slate, as before ........................................................ 0 8 

mack carbonaceous slate ......................................................... 0 4 

Dark-grey clay slate ......................................................... '" ». 0 2 

Compact greenish or ash-coloured ~late, with dark-grey or bluish 
spots and dashes in the direction of the clip; iron-pyrites is disse
minated in small nodules, and there are joints in the rock at right 
angles to the strike ................................... »..................... ... 5 9 

Dark-grey sandstones of a felclspHthic quality, slightly micaceous, and 
weathering, for several inches at the surface, to a blackish-brown 
earthy condition; the rock holds a considerable quantity of manga-
nese ....... ».»» .. ».» ....... » •••• » .... » ........................... » ... »» 6 0 

Compact greenish or ash· coloured slate without spots or dashes »..... 9 0 
Black clay slate, breaking into rough, uneven fragments ........ »». ..... 3 3 
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Ash-coloured or light-grey approaching to greenish compact slates, 
spotted an(l dashed with dark-grey as before ............................. . 

Black carbonaceous slate or shale ....•...........•..•........................... 
A&h-coloured spotted slate, as before ......................................... . 
Ash-coloured slates without SpOt.3 ............................................ .. 
Greenish or olive-colourcd slatcs ............................................ .. 
Rlack carbonaceous slate ....................................................... .. 

6 0 
o 7 
6 4 
4 0 

2 6 
() 6 

Ash-coloured clay slates......................................................... 2 0 
Black carbonaceous slates........ ................... .............. ......... ...... 0 6 
Light-grey or ash-coloured greenish slates, part of them in the middle, 

spotted and dashed as before ................................................. 14 0 
Light-grey or greenish slates of much the same aspect, but banded 

with dark-grey; calc'lrcouG matter is infiltrated into the cleavage-
joints ................................................................................ 40 0 

103 0 

These heds appear to he rcpe:ctec1 about two miles further on 
the road, after [Ill exposure of reel slate spreading oyer a super
ficial breadth of 2~O y:crds; where the two bawls reach the 
Milton road, there arc about three miles and a half between 
them, the chief part of \"hich di~plays red anI} green slate:>. It 
is thus probable tbey lie ill a shallow trough subonlinatc to the 
larger one mentioned, in which the slates are much ,vrinklec1, for 
the colours often illllicate high angles of inclination in opposite 
directions, though the cleavage is always nniform. On the Gran
by road, the red and green slates arc again met with on the 
twelfth and eleventh lots of the eighth range of tile Township; and 
in the vicinity of the village there is a great develupment of the 
massive greenish sandstones, wi th wllich they become illterstra
tified. This development occupies the breadth of half a mile; the 
slope of the beels appears for the most part to point to the south of 
east; but it is not improbable that this is in a great measure due 
to undulations and overturn dips, for what is supposed to be 
the southeastern outcrop limit of the sandstones presents such an 
attitude, the dip being S. 50 E. < 70°; and ",hile in other parts 
of the breadth tllC direction of the dip varies occasionally ten to 
iIfteen degrees more to the eastward, the inclination sometimes 
increases to 80°, and sometimes diminishes to 45°. 

The following is a section of the lowest or most easterly beds 
seen, proceeeding across the measures in a south-east direction, 
which is supposed to be in descending order, the dip being as 



25 

ahol'e stated, S. 50 E. < 7(r, in iln:l1cc1i.tlc sU"cessj'm to a slope 01 
45°, and a prerious one of 80° :-

Greenish sandstone, weathering whitish; it presl'nts solie] m~ssi\'e ber]" 
many of which arc fitll' conglomerates, "ilb whitt, and a j~w rcdJi,1l 
quartz pebbles as large as bucbllo!, and some oft<'l,hpal'; the beds are 

often separated by bands of green slatc, and they bolt! chlorite ami 

small quantities of mica anJ grapbitc; the gmphite, anu the chlorite, 
to which they owe their colour, being Ill(,rl' abllndatlt in the tinc 

ft. in. 

than in the coarse ber~s; Home 0[' th" beds arc slightly calcareous ... GO 0 

Red slate, paiising into green in thl' direction of the dip; \\ hen the 

colours become blcndeu the slate is grey, not diotingm,hable from 
the gt'ey clay slaV,s in other part, of the krmatiotl; there is a thin 
small patch of jasper or jaspery iron are in one ,pot running \\ ith 
the stratific:ltion, and the joints of the rock holJ snLlfl~brown earthy 
manganese ........................................................................ 0 

Green unctuous chloritic rock, holding 30.CO per cent of carbonate of 

lime and 0.10 pn cent of oxydc of chromiullJ, in adllition to silica, 
magnesia, iron, and ITl:J.gancse................................................. 2 0 

Measures concealed ................................................................ 30 0 

Greenish sandstone y;ilh small scales of OIiea and grapLite........... .... G 0 
Red slates, not wry \vell exposerl ............................................. 18 0 
Red slates, with a few inches of green sbtc at the top, \\"1I;ch appears 

to he chlorilic, and displays surfaces in thl' direction of the occlding, 
bright with numerous slllall scales of mica.. ............................ ... 6 0 

Green compact slates .............. ... .................. ...... ................... 4 0 

:;reen UIlctuoUS chloriti" rock of a highly calcareolls f[l1alily as before, 
weathering to brown e~,tcl iurIy, a[Ju holJirl3 ircll, mangancse :llld 

chromium........................................................................... 0 

Green slate,; in flaws anu deal'rtg'" joints tlwfc api"':t)"'; to L~ chlorite, 0 
Greenish sandstone, with chlorite, mica, and graphite; there is a b.tJ.tl 

of reel slate at the top....... ...... ................................. ............. :3 0 
Red sandstone; in the direction of the dip it OCl'''lt:l'S grec'n anu filler 

grained than at the crop; it fractures in an unc\'cn, ,;plintcr) man

ner and holds some scales of mica and graphite; a band of red slate 
lies in it toward the top, which is somNimes ten inches and 

sometimes one inch thick; fragments of a completely red srt[J(Ltonc 
lie Dear the bed.................................................................. 3 0 

o 
These sandstones, lying in a second trough, subordinate to the 

large one, should IJC fbnked to the :-:onth-enstwanl by the n8h
coloured spotted slates, grey sandstoll(,~, and blae/( carlJol1aceous 
bands; such however were not observetl, IJut they may be COIl

cealed under the soil of a narrow alluvial yalley \yhich bounds 
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the section. On the west side of the general trough, the red 
tit:miferous slates are traceable for twenty-five miles without in
termission, from about the south-west corner of Granhy, ac'l'OSS 
the west sille of Milton, to a point a little above the junction of 
the north and south branches of the Black River, in the south 
gore of Upton. They are again met with on the Saint Francis 
Rin'r, neal' the division line between Wickham and Grantham; 
and they appear to follow a general course parallel "'itll the Saint 
Dominique and Deschaillons lime8tone, for they are recognis(Jd in 
the yicinity of 2.aillt 0;ieholas and fartller all, in the real' of Point 
Lcd, opp~sj((' Quebec. On the eastern side of the trough, the 
sandstollc') ,,-ith wIdell the n-:l slates become intcrstratitled, have 
been trace-.l to the south-western corner of Roxton, wbence they 
appear to turn a little caatwanl, and, after reaching the fourth 
range in the ,-icillitr of the ninth lot, they bend round, probably 
by a su('('c~·.i{)n of undulations, to the middle of the south line of 
the TO'oYll~ldp, proceeding thence, on the west side of a narrow 
trongll, toward~ ShefTord Mountain. The cast siLle of this narrow 
trough appears to run to the north-east corner of 11oxton, and to 
cross MCI' into Acton, in , .. hich the sandstones, as connected with 
those of Granby, are not yet known to reach more eastward than 
the seyenteenth lot of the first range, from "hich they appear to 
be limited by a tributary of the north branch of the Black River, 
joining the main stream in the tn-enty-thirdlot of the sixth range. 
The inter~tratifieL1 red slates ha\'e been observed as far as the 
north-east comer of Roxton, but they have not been met with 
again in ,yhat might ",itll probability be considered an analogous 
position that is tu say connected with the same synclinal (little 
of the direct inter\'al having been yet examined,) until reaching 
the fourteenth lot of the eighth range of Somerset, whence they 
have a run to the Red Rapid on the Becancour, in the north 
corner of Inverness, associated with a twenty-feet bed of conglome
rate limestone. The llght-grcy massive limestones, which have 
been mentioned as found in the vicinity of the sandstone, have 
been met in the forty-ninth, fiftieth and fifty-first lots of the 
twenty-first range or Upton, and in the twenty-sixth lot of the 
twelfth range of Wickham, where the band has a breadth of about 
thirty yards. These localities may possible be on one and the 
same outcrop; and the limestone is marked at both extremes of 
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the distance (seven miles) by the presence of copper pyrites. 
Light-grey limestone is again seen on the tllirty-ci~!lth lot of the 
seventh range of Acton, and the eii'lltecllth lut of the ninth 
range of Wickham. These byo loealities also are possihly on 
the range of one outcrop, and the latter lllClltioll2:I ~11U\Ys a 
breadth of abont t\Yenty yards; !tIC rock is highly nystaIIine, 
and would yield good mottled grey 1l1~1I'1Jlo in the upper part, but 
it becomes coarse at the bitttOlll of the dcposit, 1)), the admixture of 
small white quartz pebbles. T!t~ dip is S. ns E. < ,1], and at 
the distance of about 100 ~';mIs in its dirc<:tinll, there is a breadth 
of coarse greenish san{l;;tnw' (';,t'-'IHling alJuut fifty )'arus. Two 
additional localities, in y,';!ich the rock mar h;\ve an outcrop con
nection, are on the tn-entr-;]inth lot of the sixth rall;:;'c of Acton, 
and the fourteenth lut uf the 1Iinth range of 'Yickhall1, and 
another locality in which a similar rock nisis, i:, the twenty
,eventh and t,,'enty-eighth luis of the eighth ran!.il' of Ruxton. In 
:he neighbourhood of Philipslmrglt, tlte sandstones and the fine 
:onglomcrates of the group, in general more strong'ly calcareous, 
vccnpy the breadth of a mile on thl~ ruall to Frelighsburgh, having
between them and the Philipshurgh limestone the space of half 
a mile 011 the Rock River, for the red slates and the remainder 
of the strata sUJlportill~' tbem, none of which ,,'ere there observed 
to be exposed. The sandstone, of this part apl;ear to belong to 
an outlying patch extending into Yermont. 

Succeeding this group of rocks, there occurs un the line of sec
tion a space of about fi \'0 miles, occupied by liark-~T(,~~ al1lI black 
clay and carboneceolls slates, witll some banlls of a lighter cul()Hr. 
These slates are interstratilied in Slime parts, "lith thin grey 
sandstones; and in others with thin, Llack allll dark-grey lime
stones, which are occasionally a;::'.~Tl'g;1ted in ~llfficient (juantity 
to be worked for lime burniug. These beds bear a strong resem
blance to the shales and limestones of Grantham, their mineral 
character being much the same, and occasionaly a feebler one 
(for no fo~sils are found in them) to the calcareous and arenaceous 

. shales of the Yarnaska and Hidlelieu, except that they are firmer 
and harder; 31111 it seems not irnprolJable, that tltis part of the 
section is a repetition of those measures. They present the same 
equality of geograpllical surface, while the intermediate greenish 
sandstones give a more undulating country, some of the swells of 
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which attain the height of ahout 600 feet above the St. Lawrence 
at Longueuil. These slates are 111et with on the Farnham, Granby, 
and St. Francis roa(1s to Shel'1)rooke aUll Stanstead, and they 
have been traced from the Proi'ince line, ,,-ith some interrnption:i, 
to the Towllship of ArthalJ~I:;!,a amI heyond it. The breadth 
which they have Oil the line of scdilln, is pretty regularly main
tained as far as the south-western part of Roxton, where they 
are interrllptprl by the turn that has been described, in tlw sand
stones and red slatcs. The ea,.;tCrIl limit of the space they thus 
occupy in this pari, after (T"~,,i!li~' the Township of St. Armand, 
in which it keeps almut a mile to the westward of FreligblHlrgh, 
enter~ the TOivn.;l!ip of DUllham at the south-west c!,\'ller; tra
versing this Town,hip lli~l~'llnall.", and that of Farnham by Gale 
Mountain, it enters Sheffunl at the sOllth-iYest corner, and runs 
thence to the north line of the TOiYIlship, in the vieinity of the 
twelfth lut. If in' pass oYer to the east siLlc of the sanLlstones 
and red slates, whidl have been lllcnlioneLl as prolollged from the 
mi(hlIe of the north line of ~';hefT()1'l1 towarcls Sbeff'Jl'l1 .Mountain, 
the llark-coloured slates and limestones nrc ngain traceable from 
the south-eastern part of Roxton, across the north-western 
part of Ely, the south-eastern corner of Acton, and thence 
through Durham to the St. Francis, which the south-eastern 
limit of them crosscs about three miles Lelow the line between 
this Township and that of l\IeIlJourne. This limit, running 
thence through the whole lel1,,;tl1 of King':'c:·, and keeping 
about two miles and sometimes rather less from the division 
between it and Shipton, gains the Arthahaska rO~1Ll, which it 
follows through YVarwick and Artlwbaska, aftcrwanls attailling 
the vicinity of the line between Halifax amI Somerset, which it 
keeps to the continuous one of In ;-crness. From the Province 
line to Roxton the deposit appears to run on an anticlinal for 
about forty miles and from the south-castern portion of Roxton 
to Inverness, on another and parallel one for seventy miles more; 
this however could scarcely be proved from the dips alone, 
which in general are at high angles, and though sometimes on 
one side and sometimes on the other of the strike, do not always 
coincide in direction with the results deducible from the O'eoO'ra-. b b 

phieal distribution of the strata, several of them being probably 
overturn dips; such as were considered to be of this character 
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generally pointed to the sonlh-l':1:it, Lut they clillnot appear to do 
so in every instance. The antHill,ll 1'1':,111 t\ll~ Prl}\'in~l' line to 
Roxton is shein] hy the distributiun Id' the s~:llll"tllne III Granby 
and Sbeifonl, ::wll that Ll'!Ih'I.'1l no,>;t(:ll anl] IllHn](',.;~ by the 
Sheffunl sallLl,;toilt', and the ftd that tIn' (hr1;-I'o\olHl'r] slatrs, 
and jlQrt of th,~ li;ll"'tl)nc~, (ll'l~ tr:l"l'(:llle ronnel!)r llC('r\y rOllllll 
what appears to be the c:dr\.'lllit:· of a tro'l~lt in the snce:eeding 
rock" through a Lrtl\;:,lt'.' tun-",;:L;!.' !~'lP ()ll the \H,:'t kancll of 
the Nicolet, into a IUIl,C;' a:ll liari'll\\' allt i 'lin:.l yal\ey, \\ bieh they 
occupy for the llisLl11I'C of :l~)Ilgt lift:" mile" ill a clirection almost 
exactly paralkl with tbe ()ther tlru ::\llticlinak This yalley rnns 
under Da:Jdll' and Hichlllilllll, ill ~)l(ii)tl)ll, :',lld a,'I'I,'S ;\IeI:JUllrne 
and Ely, the s:mthern line of Iyhidl h;t TUIYIl.'lJip it f:roscs abuut 
the mi(ltllc, pr()(':.e'\:i1g; thence ::,TdS5 Stu::!'1:", tu the north-cast 
corner of Ilromc, \" hI'',' it points to TImme L,l;c, ~mll tL" main 
geographicall1"prc~;;,m i:l ;:'\llt(\,\. TI:e 1;1;I('stO])(',', n'~\I'~l beyond 
the centre of :'",tu];c1y, wb.'t'c nil' DL11'k Hh'er fluws through it, 
and the sLltes to the \[tinily of Fr·:,:trille; Lut neither appcar to 
attain our line of section, v.hich w(lulll pass IJ)" the southern 
extremity of Droll1e Lake. Thro lJr('t\L1t:1 lJel \\,('Cll these strata, friliU 
one side to the other of the (1 I dJlc: tr0\16'11 [urmell by the tllree an ti('li
nal axes I'aries from si,>;, to Iline mile:', and from the dark-I'"lollrec1 
slates on one "jill' to the southern extremity of Brome Lake on the 
other, would comprehend alJont the btter d!~;tancl', on the line of 
section. 

The rocks that fill this space in the sectin]], are first an 
extcnsh"e mass of tr:1p, ·wliil'h occnpil':' about one-half the amonnt. 
The mass mar spread over an area of about twenty square miles, 
constituting the group of hills which go lIl1lIer the nallle of the 
Brome Mountains, of which G:de :'Ilountain, though \yithin the 
limits of Farnham, is one. Another lllass of the same rock, in a 
position precisely the same in its geological relations, is met "ith 
in Shefford Mountain, a little to the north-cast of the furmer, 
occnpying ahout nine square miles. The trap is rather coarse
grained, and consists of \ylJite fd(lspar, \yith a ~paring amonnt of 
black mica, anu occasionally of black lwrtlblcnde; \yitll()ut atten
tive inspection, the rock ",'uuld readily he taken for grallite, hut 
the constant absence of the quartz is a marked feature; and the 
re;iembLlIlce the mass bears lithologically to some parts of the iso-
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lated mountains of Johnson, Yamaska, Rougemont, Dehil , and 
even :\10ntreal, ",itlt the presence of some of the accidental mine
ntIs coml11on to these, make it probalJle they are of the same age. 
In the Drome and Sheifl!nl trap, the mica or hornhlel1l1e is in 
general evenly and regularly distributee!; when the rock is 
closely examined it has a speckled aspect, but at a moderate 
distance it as.-.l1I1lI'S a light grey colour, approaching to white. 
The mass appears to have regubr planes of division, at small 
angles \Viih the horizon, gi\'illg it a stratified semblance: it is 
often fOHm! ~plit by natural causes into rectangular JJlocks, which 
may likewise bc easily obtainel1 of almost any IWluirecl size, by 
the application of lI'edges, and it appl.'cHs probable that these 
qualities would Ilt it for a gooJ building stone; 110t however 
Olle of the yerr bo;t description, for the long-continued action of 
the weather, allll probably more immelliate operation of froot, ap
pear to di,iiltl'g:·:lte consil:cr:llJle exposures of it into a loose 
gravel on the surface, and from this circumstance it may be in
ferred that its durability might not be Yery great. 

The effect that the great lllass of trap in the Drome Mountains 
may haH~ hall in disturlJing the strata in its vicinity, is not yet 
clearly a:;ccriained, and there are certain rocks to the north-east 
and soutlHyest of it, "dIOse course it interrupts, that do not ap
pear on the line of section, or if they are met with on it, will 
probably be foune! entangled in the trap. It will therefore, for 
the better understanding of the gelleral character and arrange
ment of the ll1as~C's filling the tronghs formed by the three anticli
nals, be preferahle to present the facts tbat occur on tvvo transverse 
sections, one on each side of the trap. The most convenient on 
the north-east, will be that afforded by the St. Francis, ill the 
vicinity of Richmond and Melbourne, which will be about thirty 
miles from the Brome Mountains; on the south-west, a line from 
Nelsonville tu Sutton Flats, about eight miles from the same 
point, ,,,ill a11s,,'e1' the purpose. 

The rocks displayed on both sections, though stratified, are 
highly crystalline; but it seems to me they are to be considered 
not primary but metamorphic. Those between the neighbour
hood of Nelsonville and Sutton Flats, in succession to the dark
coloured clay slates and limestones, taking some of the Lt(~ts from 
the vicinity of Dunham Mills, about five miles from Nelsonville, 
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In the gener:ll strike of the ,'tr~l(if1Cltiuli, arc 11(~L ;, sci of 
greenish clay slates, inter::'tratiilcl1 \yitll dark griT bands; these 
slates appear gradually to become stronger and han1cI" by the 
increased presence of siliciulis Ill:ltl.'lial Ili,-,-.:emi;Jatetl ill fine 
grains, though ~till interstratilied with [Ill Sld'llT anLll1lurc ;I/!;llli~ 
DOllS qunlity. There then un'llre, a Ldt cUlloHill,:'; of cak.tI'!'u\ls 
anel silicious rock~; tllis Ll'lt ll~\'; l)cl'l1 lr;]('d in cXjJoslires, at 
interYals, from the Proyilll'e line on the cast cud uf the ~ixtr
seyenth lot onyc,,: ~:;t. Anluntl, L:, Co'.,k'o Curtler :nitl L:l0T:uwe's 

."::l ::, 

Mill, to the 5['c')1I,110t of the !linth r:\llge of J)"';]Jalll, :1l1c1 Lliellee 
to the thirteenth lot of tLc SCI'l'ill!! ]";,'1;';1'. In thi::l did;\I!('I', the 
cillcareolls part of the depu<L i,: found ill ;;ome pbccs divilled 
into three ba:ltl" Fhich arc sometimi':; cOlllprbed in tIle 1)rc,lllth 
of 300 y,lri;~, ~1;111 ,oomet;;llCS d;'er:::,-c til more than llu111)le thc 
measure, the increase of ~1'~):Ii':llil,jl being 1""',il'~ICll or [iii: iu
tervention of dark grey ('hy ,;late Lc[\';CCll tLl' \\ (,,;t0i'.1 ;:,:t1 mid
dle band; ,,,hether :1llT of tiIese baIlL1s arc rl'pctiliuils has not 
been ascertained. Tbe amollnt of calcareolls matter in them 
varies much in lli£1'erent parts ur the run, aml the rucI; in some 
places assumes the appearance of an olJscure calcarc"u:, sand
stone breccia. The limestones that resl:iL from them appear 
always to be very silicious, and "rhen lJUrtlt yield a re(\(lish or 
grey lime; where weatheretl the e:;!crilir :-;urface is gellerally 
gritty and harsh to the touch, from the presence Ilfminute grains of 
quartz, and ito colour is alw:ly:i ~Gllle del'i,1c11 tinge of yclluwish
brown; internally the colour is generally light-grey, and ,ery 
often a yeIlo\yish-,yhite. Thc rll,'k is a!\\[1Y.-l marked by a net
work of white quartz Ycins, of one to two or three inches in 
thickness, and sometimes more, which cut it in many directions. 
It usually contains a considcral)le amount of magne~ia, often be
coming a perfect dolomite, and in a grey yariety of thid on the 
second lot of the ninth range, garnets arc met with; i~ulateJ 
cubes of iron-pyrites are common in the rock, and in a quartz 
vein, running with the strike clo-;(' to the m::;t side of the belt, 
at Cook's Corner (but in clay sbte) ("'pper pyrites occurred. The 
silicious rocks associated with the limestunes, appear to be 
altered sandstones; they are of a greenish tinge aJl(l occasion
ally have the aspect of fine conglomerates with an imperfect 
cleavage independent of the bedding; some of the quartzose beds 
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are interpf)~cc1 bd\Hen the cali'areou.3 b[\llJS, but the chief mas:" 
lies irnmcuiatelY to the e,1:,t of tlJom, and ,yith the limcstone:: 
constitute the nrst J'alltj·c of the bold IanL1 ])elonging to the hilIJI 
district. 

At tlw distawe of ahnut a mile from the calcareol13 helt ju~:; 
dcsniLd, ::UWtllCT of the ~:lme quality in e\'ery respect occurs a 

and it l,h) li::e tll3 fmmer, is aS50eillted with strong quartzosE 
beds, forming \\ illl them ::Iill:;hr flmgc of LollI points, JoaYing a 
cleprc::cl,:n hetY,'con ClC tv;o. The belt bas 1)2en traced from the 
Pr<)\"i1lce I:ll", 0:1 (:le 1'''rt::-11:th Il)t (,f ~Yest :~:t. Arman(1, through 
the ihirlj'-;;nTnth ltl~d ill:; ty-eighth lot:, of the same Township, 
to 1110 L,.t li:~ of l;lC ;~:"th Llll;j'C of Dunham, ;end the secontllot, 
of tk~ ci~:l~h LI11.::"I', ,,,hLTC as wcll ,:s in the l'h'yioHS lot, it is 
ililillcd illt" two hJa>l.l, cOIlii'(i'ul in the LreaLIth of ISO yartls, 
:111:1 whence it P:1:';(,S hy the fuurth lot of the eighth range to 
the elercl;:h Jot of illc ~'i:-:tlt I'l1:1;';-", in the yicinity of DUlJham·· 
Flal3. The l;,d)lc-ric1gcd cleLliion, in wllicll the two belts of 
tlo!o~lli(e lmJ ql1:1rtzose rucks :cr,.' l;;as fIr traced (Llp\\an1s of ten, 
miles) in a straight line, bearing N.E. by N. from the ]Joundary 
of the prmillce, here die~ c1u\';n; hut another and parallel hill 
with about the same k:lrin:;') removed less than a mile to the 
south-cast, takes up measures of a similar character from the 
eleyenth lot of the fifth range, aml carries them to the north
east corner lot of the Township, '\yitbin h:tlf a mile of the trap of 
Brome ::ILnmtains. 'Yhere the Yamaska cuts through this hill, 
IJetween the Churchville and Dunham road and the tm.'llty-first 
lot of tIle first range of the Township, there are seen, on the 
sides Clnd summit of the eleYation, in a transverse distance of 
about a mile and a half, several paraJlcll'~1tl'hes of the limestone; 
and though it is not easy to make out their rclati\'e geological 
arrangement ,yilh certainty, the structure of the llill appears to 
be anticlinal, while tlmt of tile predously mentioned one is pro
bably syndin::tl. 

The next three miles on the line of section, are occupieLl by a 
series of quartzose chloritic rocks, being apparently made up of 
grains of quartz and scales of chlorite in various proportions, and 
often becoming stong and massi\'e from the abundance of the for
mer material; their colour is green of several shades, and they 
have an imperfect cleavage, ]JUt the bedding being in general 
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obliterated, it is only by inference that their arrangement can he 
understood; they appear however to be altered sandstones, and in 
some parts of their distribution, to the south of the line of section, 
and tOIVards their south-eastern limit,their original character is very 
distinctly marked, aUlI the bedding visible. 

To these altered sandstones succeeds a calcareous belt, of whiell 
the limestones externally I'c~cll11Jle those of Dunham; they have 
the same deciJed brown colour in many places, evidently derived 
from the presence of peroxyd uf iron, antI are intersected by the 
same net-work of white quartz veins; they are however inter
nally more generally ,yhitish than grey, and are sometimes 
speckled with small purplish spots; chlorite and greenish-white 
foliated_ talc occur in the rock, and an abundance of veins of titani
ferons peroxytl of iron, ,arying in thickness from half an inch to 
two inches, reticulate through it, much in the same manner as 
those of white quartz; slllall crystals of the magnetic oxyJ are 
occasionally imbedded in the rock, and in the south-eastern corner 
of Dunham, octahedrons Ot' chromic iron were also met with in it. 
The belt is diyidcc1 into t\yO, and cometimes three bands of nine 
to eighteen feet thick, comprised \yithin the space of 180 yards; 
the intervals are occupied by dark-green strongly c11loritic slates, 
and black and dark-grey talcose clay slates, in which heds of 
titaniferous specular iron, intermixed occasionally with the mag
netic species, occur; the ore splits after the manner of the slates, 
and in the same direction, but in much thicker plates; it occa
sionally passes gradually into the slates on each side, by an in
creasing admixture of chlorite, w-hile at other times the distinc
tion between the ore and the enclosing chloritic strata is very well 
marked; thin leaves of talc and chlorite lie in the divisions 
between the plates, and the surfaces are in some places stained 
with green carbonate of copper, \y1lich is also met vvith in small 
veins of quartz, talc and chlorite, running with the stratification. 
About two miles beyond this calc:areous belt, another of the same 
character occurs; it also is divided in some parts into three bands 
of five to fourteen yards wide, incluJed in the breadth of 
about 100 yards; these hold the same minerals as before, and 
one of them is in parts so thickly loaded with octahedral crystals 
of magnetic iron,~hat the quantity appears occasionally almost 
sufficient to render such parts a granular ore, available for econo-

c 
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mic purposes. The interval between the calcareous ]Jelts is 
occupied by coarse chloritic and epillotic slates, with dark-grey 
and black talcose clay slates, and a great abundance of 
iron ore beds, chiefly of tlle specular hut occasionally mixed 
with the magnetic oxyd. The chloritic slates are ofvarions slmdes of 
green, from very dark bluish and blackish-green to ash-grey; the 
green bands are more abundant than the grey, and con~iderably 

more chloritic, and both are occasionally talcose, and perhaps 
sometimes a little micaceous from the presence of thin layers of 
talc and mica in parallel directions; the grey bands appear to de
rive their colour from an increased amount of very fine grains of 
white quartz, which are evenly mixed with the chlorite; and in 
this mixture as a matrix, the bands are abundantly marked by 
various sized and shaped spots or nodules of white granular 
quartz and crystalized pistachio-green epidote, sometimes several 
inches in diameter, and frequently elongated in parallel directions, 
the two minerals being as often unmixed in separate nodules, as 
mixed in the same nodule; in the latter case the epidote is gene
rally within the quartz. In the grey bands, fine blackish-green 
lines of chlorite often run parallel to one another, and these are 
in many instances, pushed aside and contorted by the nodules of 
quartz and epidote, giving place to them as the fibre of the wood 
does to the knots in bird's eye maple. White feldspar is sometimes 
associated with the quartz and epidote, accompanied byactynolite 
in radiated crystallizations, and ashestus is met with in short 
parallel veins, cutting the epidote across the direction in which 
the nodules are elongated, and occasionally between the layers of 
slate; crystals of the specular and magnetic oxyds of iron are 
abundant in the cbloritic and epidotic bands, the magnetic being 
more frequent in the chloritic; and in a vein running with the 
stratification, and consisting of white translucent quartz, white 
feldspar and dark green chlorite, cleavable forms of specular iron, 
with striated surfaces of great brilliancy, were in one place accom
panied by rutile. Some of the chloritic bands in the neighbour
hood of the dolomites hold a small quantity of chromium, but in 
what form is not quite certain; the talcose slates are either black, 
with a black streak and plul11baginous gloss, or grey with a white 
streak and satiny lustre; the one of which the quantity is small, is 
probably carbonaceous, and the other clay slate in altered condi-
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lions; both speties are \"Cry finely wrillkletl on the tL:,\age sur
faces, and in (lne part the grty i~ aLundalltlr supplied with a mine
I'alwhidl appears to be phyllite. The iron "res are with 80]l)e excep
tions more or Ie:;:; titallirCi'UU~, alld tllC IlUlllber of 10l'a!iti~s, ill whieh 
they are met with ill this belt uf rU"b, through 0Uttull and Drome, 
is no donut in a great llegree' ul'l'a~i()ncd by rcpetitiolls of the same 
beds through uIHlulatioll~; t he tllicklll'~~~'~ of the bl'lb vary from 
one foot up to ten, allli ill OilC ~ilut ill :-;utton, in l'unsequence of 
three undulatiuns III II],l' bed, \ ,rlJil'h is thus repc,ltell six tillles, in 
addition to the final oatnop, in the spnl:l' of :.;n'cuty yards,) there 
occurs an aggregllte bre,u1th ui' Ilinety feet of ore, \rhit.:h however 
is of rather too low a produl'e to be a ,ailable; Lut within the 
distance of half a mile, tiUtI.'S the IlIl'tl:iUres froHl the same place, 
there occur two morc lucalitil':;, ('aeh shewing a breauth of thirty 
feet, in one of which the ore is of a good workable quality; the 
ore in all tbloC bed~ is laminated, ill fact it j;; all iron-slate, and 
where contortions occur, nil' "labs split ull' in fonlls shewing the 
bends that result from them; talc, chlurite alll1 green carbonate of 
copper are frequently lllet with in thin lcayes Letween the layers, 
and a thin irrcgular \'cin in one of the beds preSl'llteJ \\hik sphene 
often with a tinge of green, assoc.:iated "ith those threc llIinerals, 
in addition to white quartz. These iron-slates are interstratified 
among the ehloritic sl,.tes and partake largely of their mineral 
quality, but in a \ariable degree; the quantity of the metal in 
consequence varies in different parts of the range from 15 to about 
50 per cent. The position of the grey and black talcose slates, 
among the chloritic, appears to be not far removed from the 
limestone bands on each siLle, and the chief bulk of the chloritic 
and epidotic rocks occupy the middle. S llcceeding the eastern lime
stone belt, and before reaching the middle of the Sutton valley, in 
the supposed position of the anticlinal axis, there occurs a farther 
quantity of chloritic and partially epidotic rocks, some of which 
are strong and massive and rather quartzose, and shew small 
crystals of graphite; they may occupy about the breadth of a 
mile. 

The section across the trough, where it is cut by the St .Francis 
River, would span the distance of about six miles. The beds 
next in succession to the dark-coloured slates and limestones, con
sist of green clay slates of a lurJer and more silicious quality than 
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those supporting them, anll they again pass at the top into 
d;lrk-bllli~h-grer, both colours occupying abont the IJrE'a(lth of a 
mile. Thcse·;lates are follow:'ll 1),1' a lJelt of brown-weathering 
magnesiall lime~tone, similar to those of Dunham and Sutton, in
terstratified with dark-pnrpli~h-grey sam1~tolles, and accompa
nied at a "hllrt distance ))('y"nd IJY a band of red slates, the re
lation of which is a.'ceri:lined in e"posl1rCS remoYe(l about two 
miles to the sOlLth-west from the rivcr; red slates ~tre also met 
wittl within t,,-o miles or the Nicolet, probalJly in tlle same se
qnellce, though the l11agneci:m li!1lCAtollc has !lot lJr~11 o)Jseryed 
near them. On the line or ,('ct;"ll, at the (li:ctance of about a 
mile, the belt of dolomitic limestolle jll;t mentillned h followed 
hyanother with white ql1:1rt;:()se beds, and ncar 1Jot11 the (1010-
mites there arc illl;i(':':!,;lS of titanif'enil1~ specnlar iron, cf which 
lOlbe fragment, and small 1lI1',YorkalJll' sealJls arc met with. The 
eXj>l)snres bCtIYCCi1 the dl)lnllliti(~ helts :li)pcar to COllSj~t chiefly 
of hanl :';TC',\" aur1 \\~!Iitc san<1~ll)ilC's awl fine conglomerafe", some 
of Wllidl are so pnrdy silido;ls as to afford material that might 
be fit for g'la:;s \l1;;killg. Half:1 mile then succeeds, so cOH'red 
by sand as t:) show no stratification; and the follo'l"ing two miles 
and a-half are Ilcenp:cl1 by chloritic rocks, in ,yhich there are 
bands holding small patclles of fine granular Wllitc quartz, and 
nodules of an eFirlotic ftnality are thickly disseminated throughout 
the \rhole mass, some of the nodules being six, ci~_:'ht and e\'en 
ten inches in diameter. Some of the beds assnme the aspect of 
fine quartzose cong\!l1!12LtL"1 or coarse sandstones with a chlo
ritie base. These chloritic f:lcks are followed by a hand of mag
nesian limestone with a brown exterior, with thin veins of titan
iferous specuLtr anel magnetic iron (the former sometimes 
containing garnets,) and nodules of a strongly ferruginous 
red jasper. Beds of dark-grey talcose clay slate, some of 
them two feet thick, are associatcl1 with the limestone, which 
altogether may h:1H' a hreadth of fifty yards, and is much inter-
8['ctel1 as 1)e[ul"I' ,,"ith ,,~hite quartz veills, running in various di
rections. A slightly talcose coarse granular quartz rock, white 
and grey in colours then occurs, and occupies the hreallth of 
ahout half a mile, becoming towards the south-eastern part in
terstratifiecl with beds of dark-grey talcose clay slate. Another 
l)elt of magnesian limestone follows, bearing the same character-
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istics as before; ullLl tllC rcmaitllkr of the LlisLtnce to tlle (lark
coloured limestones and slates, ahout a lIlile, is oCl'npieLl JJ)' slates, 
nhich appear to be a fille llIi~,f i:l'e .J quartz, chlurite and talc; 
they are in parts fuuml lit fur \yJLet-~tuncs, and their ('uluur is in 
general allied to lig'lil-~Tl'elL. That the t\Yo (bllJJie belts of 
magnesian limestone and intC'rposl'11 quartzose rUl'I;~ are i(lentieaJ, 
and on opposite sides of a s:"llclinal furm, appears probable from 
tbeir litlwlog;ca! resemblaLLte, allll from tit.,. fad that rocks of this 
charader are tr;\Leable mlLnu t'I\1';[;',1s olle alltltlll'r, apl'roaeliing 
tbe J\il'ulet, in the saml' ""a:-" as are ihe (Ltl'k-colollreLl slates 
and limestones on thl' outside of thelll. It ol'l'ms also from 
the quality ,11111 ~trike of tlLl~ ~trata, not improhaLle tlwt the inner 
hands of the maglte:,Llil lillle"tone are i(ll'utica] \\ith thw,e of the 
Sutton part of the SGlltlLCrLl ~edil)jl; "hile tbc tako-chluritic amI 
epiuutic rULks, \yllich occupy tile lLliL1ule ~pace l)('t\\ecn the uolo
mitic billH1s, constitutl' ;t riuge of high grouJltl lle;lrly the whulc 
distance betwel'll the tI'"O ":'cdions, fOrllliLt.~, TiblJitts' Hill, :\loor
house Hill, and rtlnning to tIle Pinnacle 7\iountaiu in St. Armanu 
on the one hand, and Brooker's Hill ill ~lLiptoll on the uiller. It 
would seem al"l1 to be a l'iILl:'Cll11ence of the structure of the dis
trict, as far a; described, that the talco-clLloritie granular quartz 
rocks, their accltll1panying' mag'nesian lilLll'''tOlJe'':, alLu a~.'{)1 iaterl 
quartzose chloritic ;lllll epill"t il' ,btes of tILe ":1'1'1 ions, represent 
the fine qnartzose conglumerates amI slig'lLUy cak;ln'ous e1doritic 
sand~tolles of Grallby \Vith their chloritic Iillll',.:tulIe3, l]lC reu 
titaniferolls ~J;tk~ illterstratifieLl \\ith which, seem tl) bc OhStllrely 
seen in the slates of the salllc colour in tile St. Frallei, sectiuLl, and 
may [lerhap:i be rcprescniell by tile tit;I;lifel'ous iron slat~.'i iu that 
of Sutton; anu tlte analog-ie,3 or the difTcr~nt localities are ill SOllle 
degree farther Supplll'teu by the presellce o[ r:!Jrolllilllll in or near 
the iimestones in all. 

The south-cast belt of the Sntton dolomites, which IJan~ been des
cribed, ,,'ould meet the geLLeral JillC of sediuil on the l'1);lcl between 
the scventh and ei()'hth j',lll"'l'S of Droll1e, aiJuut tlte fuurteenth lot ,. 
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the supposed anticlinal Clsis \\'iiUltl intersect it neartllC southcrn part 
of Brume Lake, ab;)ut the thirteellth Ul' fourteenth lut of the niuth 
range. About a mile beyond tltis, another belt of magncsian 
limestone occurs at KnowltolWille, on the twclfth lot of the 
tenth range. To the south-west, this has been traced by 
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the nip-tIl lot of the ninth and the sixth lot of the eighth range of 
Brome, to the fourteenth lot of the eleventh range of Sutton, gra
l1ually npproaching the previous belt in that direction. North
easterly from the line of section, the helt lJas heen followed by 
the sixteenth lot of the elcventh range of Brome, the seventh 
lot of the second, and the first lot of the third range of 
Bolton, to Stukely 'Mills, and thence across the Granhy <~'Jl(1 Out
let road, to the ninth \lIt of the thi!'11 range of Stukely Township. 
Another locality in the hearing of these, still further to the north
east, in which limestone of the same (llmlity is met with, is the 
thirteenth lot of the senmth range of the same Town . .;hip; but 
it is not certain that it belongs to the same belt. In the neigh
bourhood of K nmyltonYille and nC]'(n.;S t11e corner of Bdton, this belt 
is associntell with soapstone, ,,,hich appc:1J's in general to lye on 
the north-west sirle of it, some times two to thr('(~ lmnclred yards 
removed; s1I('1l is the C:l-e on the 5e\'ent1l Jot of the secol1l1 range 
of Bolton, ,,,here a breadth of twenty-fire yanb of the clol<imite 
is exposed; it ,,'cathers to a rello\ybh-bro\Yl1 colour, and it is 
greatly illterscctcil as usual hy thin veins of ,,,hite qnartz, and 
markell by thin leaves lwel patches of a beautiful hright green 
foliated talc, irregularly rtlllning through it, the colour of which 
:Mr. Hunt has aocertaillcd to he (lue to 0:'1:;-11 of chromium. If 
this exposure were carrie,l forward in the strike (X • . i:} K) to the 
sixth lot, it wonlll be about the distance which has nlready been 
specified from a bam1 of soalBtone and serpentine, villich 11<13 (lark
grey gloscT and finely wrinkled b1eo~e clay-slate on both sides 
of it. The hand is ahout thirty ya;'(ls "rirIe, and the serpentine, 
which is of a dark-green colour, occupies hut one foot of the 
width, on the south-cast Silk. The soapstone is a mottlell grey, 
and holds many disseminated crystals of bittpr-spar, and not a 
few of iron p:-rites, anel it is flanked on tbe north-west side by an 
agregate of the cry,taL of hitter-spar, forming a dolomite. On 
the Granhy Rna!l ncar Stukely Mills, the limestone is uivided into 
three bamh, which appear to dip to the north-west at a high 
angle. That on the north-west siLle, which is ten yar,]s thick, 
has the usual brrHm colour of the dolomite, and presents tho 
usual reticulation of white quartz yeins; but the other two bands 
are a lig-ht grey externally and internall:', in some parts nearly 
approaching to white. They are more highly crystalline than the 
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other, and their breadths are between forty and fifty yards each, 
The rocks which separate the whole arc dark-grecn, and highly 
chloritic, as \rell as partially cpidotic, and the intcrntls they oc
cupy are about 1-!5 yards ]Jt't\\e\.'i1 the \\\.'stl'rll and middle bands, 
and 260 yards between the middle and eastern. Notwithstand
ing the uniformity of the dip, it appears not improhable the two 
grey bands may be due to a :synclinal repetition; but the brown
weathering band \'\~as not met with on the soutll-cast side to con
firm the supposition. 

Very nearly tvm miles be~-ol1d Knowltol1villc, another belt of 
dolomite presents itself on the line of section, on the tenth lot of 
the eleventh range of Brome, amI the eighteenth lot of the first 
range of Bolton. It is found marked as the last by chrome
green talc, and associated \rith soapstone and serpentine. In 
one direction it has been followed at intervals to the Province 
line on the eighth lot of the first range of Sutton; and in the 
other, to the fourth lot of the fourth range of Bolton. 111 the last 
locality, it consists in one part of soapstone irregularly studded 
with crystals of bitter-spar, and mingled ,yith patches of dolo
mite, twenty-five yards appearing to be its whole breadth; but 
to the north-eastwanl (on the strike) about 300 yards, it passes 
into a dark green slaty serpel"ltine, bounded by a hand of soap
stone on the north-vvest side, the breadth of both augmenting to 
nearly fifty yards. The serpentine hohls radiating asbestus, 
and crystals of magnetic and chromic iron imbedded ill the rock, 
and picrolite in veins; and on the north-west side of the soap
stone, there is a band wholly composed of actynolite imbedded 
in asbestus, with small (juantities of talc and mica. Actynolite 
Occurs in the dolomite of the eighteenth lot of the first range of 
Bolton; and in the twelfth lot of the 8c\'enth range of Sutton, 
the bed displays soapstone, holding much brown spar and crys
tals of pyrites ", ith yarious replacements, as well as small dis
seminated octahedrons of chromic iron; on the south-cast side of 
the soapstone there is a bright grass-green band of nearly a foot 
thick, cOlllposed of magnesite and talc, the latter deri dng its 
colour from oxyd of chromium. 

The rocks filling the illterval between these dolomitic and 
steatitic belts comist chiefly of coarse quartzose chloritic slates, 
often thickly studded with crystals of the magnetic and specular 
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oxyda of iron; epidote appears to be by no means common, 
except on the north-west side; talc also is scarcer than in the 
previous chloritic rocks, and mica more almndant, particularly 
on the south-east side, and so also is feldspar or albite. 

Succeeding the last-mentioned magnesian belt, the rocks 
which occupy the next the miles on the line of section, consist 
chiefly of coarse chloritic and micaceous slates. In many parts 
these S\ntl'S become very qnartzose, and they are frequently sup
plied \"ith a small qnalltitr of feldspar, giving them the character 
of gneiss; talc appears to be much less common than in the rocks 
to the westward; but one S;lOt rras ohserved, about two miles 
short of the total distance, where this mineral and cakareous 
spar became abundantly mixed as constituents in the rock, ex
hibiting green stains rrsllIting from m~'cl of chromium, and the feld
spar greatly increased in qnantity; lJY the analysis of 1\11'. Hunt, the 
rock here )'ields ncarly 1 0 ]leI' cent of lime. The last two miles seem 
to bold more of the feldspar than the previous three, ancl small acicu
lar crystals of black to\ll'll1aline arc frt'qnently disseminated in 
the rock, which at the end of the distance appears tf) become 
very quartzose, freqnently losing its oclJi~t(),;(~ character, and 
splitting into large sulid IJl:icks. The measures filling these fil'e 
miles seem to expand southwardly, by a din'r:;l'nce of the strikes 
of the opposite sirles, and on reaching' the Province line they span 
a hreadth of about double the distance betlH'cn the valleys of 
Sutton and Potton. They constitute a muuntainolls tract, the 
greatest elevation being t:lntton Mountain, the peak of which, 
rising to a height probably exceetling 4000 feet above the len I of 
the St. Lawrence, is represented to be on the twenty-fuurth lot 
of the fifth range of the Township. A \'alle), on the east side of 
the main sllmmit, in the run of the chrome-stained ealcareo
talcose strata mentioned, divides the mass into two ridrres the 

b , 

eastern of which running through Potton, is 2.hne prolonged 
into Bolton across the line of section, there forming Bolton 
IVlountain, and dying down in Stuke\-,-. This mountainous area 
has as yet been but little examined. • 

The Il('~;t rock met with on the line of section is a belt of 
highly magnesian character, consisting of serpentine, soapstone, 
and other allied mineral8, whieh appear to have a defhde pJace 
in the stratification, hadng been traced at intervals across Potton 
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and Bolton, in the valll'Y of the l\Iissi~ljl1(ji, a di.;i:ll1ce of nearly 
twenty miles, keeping \\l"t of tIll' ~t rl'am. TlJl're arl' llU\Yenr sc\'e
ralconsideraLle internl1s of CI}!lcl':lll1ll'l1t, awll he l':\ pusllrcs u) HT,'eu 
are not qnite sufiiciel1t to ddl'l'Jllill,' wittl c;'rLlint}? "k'llJC'I' the 
rock lies in all llni!lfcrrllpteL11y l'llIltinlllllls Let! ur ollly in isolateu 
masses, in a constant strati~T;lp:lil'al plaiT. On lk m'"t ,illc of 
the belt there appear~ a ballll ,yhie:1 i.s lluar[z:':ic, str<:Il~'!Y 
chloritie, and distinctly but Iwt HIT O'L'illl"'ly cakarcllu:l lJd\\ cl'n 

, " . , 
which and the qnnrtzo,;c strata lll'c:yillll,;]\' l;cscrilJed a "Teen 

" 'b 
translucent compact silici"lls rlll].;: with a l'Ol'llt'GU:S ;[,';I'I'd IlcI'urs, 
holding magnetic iron allll nill' uf ;bhl'stus; buth tU,!.:dlJer 
occupy about 101) y,ml" anl1 illllependl'llt of thelll, the brealHh 
of the serpentinc is usually Lj) to :j,)[) yar,!" The ))I'lt cOll,i,ts 
chiefly of a dark bottle ur blacki:;h-grl'l'll ,(,I'1'cntilll', \"ith a H'IT 
uneven exterior, v,ealllcring to a del'i:kLl recldislJ-1Jro\\'ll, (:1' a 
decided ,rhite colour; thin n'in~ of a 1'1',l-,:.:,n't'n Sl'i'jll'lItine 
occur, much softer than the llar;~-,:';Tl'l'n, and tLill rl'!;culatillg 
veins of asbestus intcl>cd the rlwk in lariulls directiollS; COll

siderable ma.'ses of the rock arc sumetiml''; of a li,~:llt ;'!'l'yioh
green, checCiuered by thin Icins or seal1ls uf a tl::rkl'l' l'u]unr, Clit
tillg and sometimes slightly t1i~lucatillg one allother in two ruddy 
parallel directions, whieh not JJt:iiig' at right all,:.;iL-s dilille the 
mass into irregular suJJ-rlwmlJic l,ri,1I1S; pino\itc i, ,"cry fre
I/uently met \"ith in irregular scalllS or rtills, sUllle or y;hil'1I are 
two or three inches in JJITadth, and tIle fllJl'llllS strudure uf the 
mineral running ~li:,;htly obli(jl1e i'J th~ niils or with thl'lII, 
specimens may be ohtained of twu or three k:,t ill kngth in the 
diret:lion of the fibres; octahedral l'J'ystab of ma,~lletic irull arc 
often disseminated in the serpl'lItille, alit! the mineral freqltclItly 
runs in small beds or reins in the direction uf thc strikc ; cbrolllic 
iron occurs in tIle same manncr, and workable ljllalllities of it 
have been fOHml; iron pyrites is L1iS,'L'lilill~dl'd ill small ('ulll':'. 
Soapstone is frcquently a)su(;iafL'll ,,,itll the sCI'j'~ntijIL', and was 
observed in some parts in considerable quantity on tlle west side 
of the belt, running with it; it seems also ill some places 10 be 
present in the run of t1lC belt? where the serpentine ,yas not 
observed and both with and without the scrpelltillc, it occurs in 
workabl: quantities in beds of several feet; the eulour b light
grey, and it is oceasionally bal1l1ed with pea-green. Veins or 



42 

IJcds of fine amianthus sometimes occur in the soapstone, of two 
to three inches thiek, of a delicate greenish-white, affording 
lJeautiflll specimens, and some portions of the talcose rock in 
such pla(,es, apparently disintegrate{l by frost and atmospheric 
agelll'ie,~, have tile soltness of butter, and may be moulded into any 
shape. The soapstone seems occasionally to pass into an asbes
tiform talcose slate, fracturing' into long fibrous splinters in the 
direction of the dip. The most northern SPdt at which an exposure 
of the serpentine, no doubt belonging to the belt, was met with, 
was on the sevcnth lot of the eighth range of Bolton; from this 
the gcneral strike of the strata in the vicinity, as \yell as the 
diredlll1 uf the course of the belt as displayed farther south, 
wonld carry it, by the first lot of the ninth range ot Bolton to 
the twenty-first II)t of tbe second range of Stukely, in which two 
localities no serpentine \\'as fonnd, 1)ut in its stead expowres of 
magnesian limestone, illentical in its character with the dolomitic 
balHls of Sutton and Bromc; and in thc more southern of the 
two localities, a highly feldspathic band which there accompanies 
the dolumite, displays a multitude of bright-green seams of talc 
not much thicker than paper, coloured by oxrel of chromium. 
'Vhether the serpcntine passes into the dolomite, or has any 
immediate stratigraphical relation to it, could not he directly 
ascertained. 

At the distance of a mile and a quarter from this belt of ser
pentine, another running parallel with it, and keeping on the 
east sille of the Missisquoi, occurs on the line of section. The 
space intermediate between the two, appear3 to be filled chiefly 
with alternating bat1(ls of grey quartz rock, weatherillg white, and 
clay slate v,'ilh glossy talcose surfaces; some parts of the quartz 
rock assume a granular texture, gi\'ing it the aspect of an ob
scure eo::trse-gl'aiued salHlstone, or very fine conglomerate, 
and solid ma,;sive beus are occasionally separated ily thinner 
bands of a more schistose character, holding mica. 1nter
stratified with the talcose clay slates, are thin black apparently 
carbonaceol1s balllls, having also glossy surfaces. It is difficult to 
say what proportion the beds of quartz rode bear to those uf the 
talcose clay slates, as there are several intervals of concealment; 
but it is nut improbable the latter preponderate. The strata in 
immediate succession to the belt of serpentine are not exposed, 
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but before reaching the eastern olle, there are intl'rposc(l between 
it and the alternating qnartzosc and nr~'ilJaceoll~ 11('11,;, about 270 
yards of green-colured slate~, whieh ;ln~ ('hloritir, epidotic aIllI 
partially talcose; a portion of the rock has on tlte exterior the 
aspect of being made up of largc rrniforlll or 11\'oil1 masses pressed 
on one another irregnLu'I!', the epillnte occl1[lyill~' the interstices 
and obscurely serpentining o,'cr the smfal'e, the arrangement of 
the pattern in marhled p;lprr being illl1strative of the appear
ance; the colours arc variolls slullk.; of obscure light-green. The 
rock has a species of wa,,!" lustre and jasJlI'ry fi'adurr, and frag
ments are imperfectl:' translucent on the e(l~'('s; the textnre is in 
some degree !Ike that of half-lmkell porrelaill, or e1:l:' imperfectly 
converted into jasper; ill some parts of this there oecur breeeiated 
or conglomerate bell~, made np of slaty fragments, weathering 
whiter than the matrix, which ul1l1er atllillsphcrie influences 
beconJcs a white with a dash of greenish-ydll)w, or an (Ihs('ure 
and dirty sulphur-yellow; nearer the serpentine, the ro('k hecomes 
more darkly green, more clearly chloritic and more distinctly 
epidotic. 

The breallth of the ea,;tern hand of serpentine is much the same 
as that of tile \YI'skrn, Iwrhaps it mar 1I1'1':lsion;llly e\('l'ell it; the 
exposures eX;1minerl on it were more numerons t1l:1I1 those on the 
other, and in all serpentine constitutes the ('hirf mass. This 
however as in the western belt, appears to con,ist of different 
qualities, prc:'ellting different coloms, "hieh seem to run parallel 
to one anothrr like ~trata, though none have he en individually 
traced to any great distance. Gatheriw:; 8('\'cral of the fads from 
positions consiil(Tablv removed to the north an(l south of the line 
of section, fillC of the'se quality j~ much harrIer than ordinary ser
pentine, and appears to be more silicillus, beine!,' prohalJly a compaet 
intimate mechanical mixture of qnartz and serpentine, or more 
likely qnartz and diallaO'e and in one exposure an interposed >:0 , 

bed of tlti~. w~s met with eight yanls wide; crptals of ~('ltiller-
spar are orten imbedded in the serpentine, ;\Ild in the northeast
ern part of the extension of this belt, subdivisions of it frerlllently 
pass into diallage rock. Beds of soapstone freqncntly appear, 
and seem in general to be towards the rast ~i(le; magnetic iron 
and chromic iron often oeeur imbed(lec1 in crystals and small seams; 
of the formel', intcrstratifiec1 w61rkable quantities are met with, 
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and in one case a Ltrgc mas~ of ore consists of an illtimate mix
ture 0f ilmenite al1l1 the magnetic oxyd of iron; while the 
discovery of a boulder of chromic iron weighing six hundred 
pOUlHls, pro]),lblr derived from this band, leaves little doubt that 
workable qU1111tities of tllis also will be found. A limestone 
(whether ~lI\\a~-~ of a dolomitic quality is not quite certain,) is 
fn:rjllentlr met with, either hlll':lillg or -.ery near the serpentine; 
this limestone i:; g<cilcrally gre~', am] in a large nUlJ11Jer of cases 
it presents sllch all i\SIH'C't, lJUtil externally ami internally, as to 
lea'-e little doubt that it is of a tJrecciateLi or con~<lomerate dJaradcf; 
it is often ~potted with cl!rolllc'-gTL'en stains, and in once case 
cracks in it \\('I'e fountl lined with nickel-green. 

N em' the line of section, a Lcd of grcy- ,,,-eakly caleareollS rock, 
with dissemillatel] iron pyrites, bounds tJle serpelltine on the east 
side, and the n('\t important sct of rock~ in sllccessiun, after about 
400 yards in nearly a fuurth part uf which, ~Te~' clay slates with 
glllssr talrose wrfaccs are alone e:.:po,-iell, arc silieious; they 
consist chiefly of IH'I]s composed in general o[ a ,yhite cl)mpact 
qunrtz, with a sc~t1y fracture and w,ny Instre, in wllich are 
imbedded in \arylllg amount, crystals of di~tllage, of pyroxene, 
hOJ'lllJlende, or fdd"par, the first miner:" being probably more fre
qnent than the rest; sometimes the rock is almost wholly free [rom 
them amI has a corneOllS a"pl'ct, and on the cuntrary at others is 
so loaded with one or Illure of them, that they equal or surpass 
the quartz in :1l1lount; tlie erystab arc oCl'asionally large, and 
the rl)ck has then a coarse-grailled and mottle(1 :1 ppearallee; and 
they arc sometilllL'S so small as to be scarcely distinguishable; in 
this l'a'ie the n)('i-.s, partieularly "hell diallage is the mineral 
comlJined with it, liaS a unifurm compact textnre and green 
colour, cansillg it in some degree to )'esl'lllble Sl'rpL'lltine, 
from wbieh it is easily distinguished lJY its greater ltanllless. 
In some layers it ILlppens that in sl1cil a matrix as tilis, trans
lucent grains of Cjuartz, r,lther larger than lJlld;: ;;1I1)t, some 
angnlar and others rvl1uc1ed, will be illlbedded, and occasiunal 
fragments of indurated shale of a jaspery quality will be 
included in otbers; small veins of ashcstus will sometimes 
occur, and a small patch of serpentine will now and then present 
itself. Large masses of this silicious rock sometimes equalling 
400 yards in breadth, and subdivided into layers, presenting a 
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I'ariely ofmotlifications frllm the yarillns characteristics mcntio;]cd, 
are separated b~' bands of clarl~-g]'cr p.\l'itileJ'Ol1s ('1:1\' ,,,late, of 
greater or le~s ,,'j(lth np to :J(ll\ yard;, "itl! Hi'!' ~lI1lJl>th gluC'sy 
surfaces, as bef()re pro1):11:1:-' uue to till' pl'e,;;l'llce of talc-u"e ll1a((']'ial. 
Some parts of the "I:\:e appear to !Juld I'ragments alld 110llnles 
differing slightl.\' ill ~olor from the gencral base, ~mll \\"{'athcring 
much lighter th:1l1 it, an,1 some p:iI'h of it are olT<1"ioiwllYof [I. 

decided rei! culor. Th··;c altcrnilti!I,~ rllc]·;,; I'I",'III'), about; mile 
be.rond the b,t mcnti:ml'(\ scrpentine, il!ltl fhl" strength of the 
silicious part, which ha~ often the il:-:pCct of aJtl'retl fine cOIl~'lo
merates or CDiHS!' 3an,l,;tll!1c:-:, cau"c them tu cOIl"titllte a range 
of mountains, ac(,olllpan::i!~,:; tIll' :::Ql!'lItilL' as I'ar as it has been 
tmced, and prcsentilL,:( ,OIllC of t!~c hi':'he"! ]l"ab 'if t!Jl; whule of 
the district, Orford or \-idcria ~\ 1 o'c1l1tain being (IllC'. 

Defore hom::Hr pointing' out the rall'~'c' th'''l' r:'ch take, it 
will he conycnient to con'inue farther tile en:;mC'rntion of the 
masses th~lt appear U1YIl1 the 1;11'.' uI' :I':'tilill. 'Ill" ilrc't is a L;lIlrl, 
of which about ~i:\t!, y:1I'Ilo :uc ('\p!le!i'll trall:i\'cr,,'ly; it ,yeatliers 
to a yellow earth, deril'ing its co]"m from hrl1ratcd perll\.1(1 of 
iron, probably resulting from the d(,COlllposition of iron pyrites 
finely lli,,!:'lllinated; internall~' it has llIuch the same a:'lll'd as 
the weakly calcareous }'()I'k to the cast of the last lJal1fl or ser
pertine, but contains 1'1~1('h 111Pre lil:le, being' an impure d';!lIlIlite. 
In contact with this rock there rose frum beneath the soil sl'H'ral 
large bl!wks of serpentine, cro'.nled on one another for a short 
distance in the strike of the stratification, hut it was illlpossihle 
to determine "'ith ccrtaint~' ",Iwiher they \\'Crc wholly \;11'''(" or 
might belong to some associated mass in s/I/I. 'flJe locality is 
on the twenty-eighth lot lJC'hn'en the eighth and ninth ranges of 
Bolton, and in the strike [trtber north, on the twenty-first lot of 
the ninth range, the same Il,,1omite !'Ock is md 'Yith; still fnr
ther north, on the seventeenth lot, there is a L<:(l of soapstone, 
not far from whieh is seen a considerable bant! of \Thitish and 
grey-speckled nearly pure magnesite rock, mllch stained with 
chrome green, ,vhile heyond this serpentine occurs. At the dis
tance of a mile farther, on the line of section, there is another 
banel of the same yeIIow-,veathering description Ill' impure dolo
mitic rock, and the intermediate space is occupied by the same 
alternation of grey glossy-surfaced clay slates, and corneous 
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quartz rock with its yarious imbedded minerals, the proportion 
of cla\~ sbtcs beiuO' rather larger than before, and the alterna-J ,., 

tion continues for between 400 and 500 yards farther. 
These rOcks are followed by grey limestones, hohling fossils, 

interstmtified with calcareons slates. The breadth of tile calca
reous lJdt is alJont three-quarters of a mile, and it brings us to 
the west shore of Mempliramagog Lake, at Patton Ferry. On 
the opposite side of the lake at Georgeville another belt of tIle 
same limestone occurs, vyhich with a part concealed by the 
water, may hcLYe a breadth of a mile and a half. Between the 
two belts there i~ a space about three quarters of a mile wide, 
whidl on the line of section, is ,,"holly eoYere(l by the lake; 
hut the point of land immediately north of it, between the west 
bay and the body of the lake, is observed to 1)e occupied by dark 
grey clay slates, ,,,ith several bal1l1s of corneous rock (some of 
which weather yel!o\y) runllii1~' into a ridge. TIle two belts of 
limestone there is little doubt are equivalent rocks. and they 
are supposed to lie ill the form of two distinct long parallel-sidet! 
troughs, the western one of which, in its northern prolongation, 
does not appear to reach the Outlet and Granby road, while the 
eastern one crosses it. In that direction the two belt-like troughs 
diverge a little, and approach in the opposite, the greatest mea
sure acros'i them both, including the inkrmediate space, being 
four miles and a quarter, and the least two miles. The dips of 
the stratification do not assist in making out the structure, for 
while the strata on both sides of the west trol~gh are as near as 
possible vertical, those of the eastern, dip to the westward at a 
high angle. Grey clay slates banded with black, all with glossy 
surfaces, follow the Georgeville limestones, and prevail for nearly 
two miles; they are often marked by the presence of imbedded 
cubes of iron pyrites, and they are succeeded by two miles of 
talcose and chloritic slates, often presenting a very quartzose 
character, awl then sometimes becoming micaceous; near the 
junction with the clay slates, some very talcose beds oceur, and 
in the strike of these on Memphramagog Lake, there is a band of 
serpentine of a peculiar dingy light greenish-yellow or olive
green color, and more than usual translucency; some parts of it 
seem to have calcareous matter mixed with them and the band , 
may have a breadth of about fifty yards. The quartzose beds in 
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m;ny places Jeaye little doubt that they arc alten',] fine cOll. .. Jome
rates, partkularlr on the we~t side of the lll'1t ; lJ\lt 011 the cast, the 
rock is a finc-g-raillL,tl talc or mica sLtte, (the grain i~ Sil fille that 
it is difficult tn distillguish whirIJ,) yidllillg excdll'llt "lld-,tones. 
The,e rorks are again follow(',] by lillll'ot!lllL'S, ill which thongh 
they are of a hi:;'lily crystalline (jnalii~', well-defined j',1.':'sils, 
among mallY that arc uLc'l'ure, han' be'en dd~dul in sl'reral 
localities. 

These limestoncs, til the condition of wllkh allnsion will be 
made hereafter, lie at the snuthea"tern base of tl!~, lll<lUnt:l;n tract, 
of which the talco-l'hlnritic and flU:1r(;::)se ]),,;t l'on:;tit:Itcs a 
range of hills, shcwing some lw1Ll points, tlle boUt'st beillg the 
Stoke ::iOlllJLlin" The line of d1.,'j,iull ld\\Cell tlti~ l)l'~~ aii,1 the 
limestones is \\ell marked; first by the E:,ct B~r (,r ~iemlJIIJ'(.'lllagog 
Lake, then by a deep dingle to lUassawippi L:1 J,e, anti by that 
lake and ~Lt"s1\Yippi River to the \'il'illitr of LCllll!lHi\:e. From 
this it follows the fit. Franeis as [u a 0', the thircl rlll~'" ()f 'I,rc~tlJllry, 
whence it keeps the Quebec road to the line bct\\een the fourth 
and fifth ranges of Dlidswell; here it curves rOlllnl to the north
west, but again ('ro~ses the Quebec or Go:,runl Roall, a little to the 
south of the line between the seventh and eighth ranges. Beyond 
this, the limestones have been seen near Lake Louisa, in the fifth 
range of 'Veedon, and the :Stoke l\I ollntain rocb, at Rin' '3 Settle
ment on the Gosford Road, in the Augmentatioll (If Ham, the 
distance between the two localities being seven miles trallsl'ersely; 
but the junction of the two formations has not yet IJl'l'n traceu with 
precision beyond DndsweU, though it is known to run in a general 
line up the River St. Francis, to the foot of St. Francis Lake, and 
thence to the RivierA de Famine, on the south-east side of which 
the limestone, holding well-defined fossils, is first met with in as
cending the Chaudiere. 

Between l\Iemphramagog Lake and Dlldswell, the Jip of the 
limestone appears in general to be north-westwanl, at I'cry high 
angles, varrying from .50° to 900 immediately ncar the talco
chloritic quartzose rocks. The dip of these (which may provision
ally be called the Stoke Mountain belt) appears to be in the same 
direction; so also does that of the clay slates, preceding them on 
the line of section. The dip of the Georgeville limestones has 
more of westing in it, but is still sufficiently near to that of the 
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other r,wi;:s to offer no contradict.ion to t!lC semhlaEce of <1 regu1ar 
Slll'l'C3:;ilJll in the order of superposition of tbe whole. The or
ganic condition ~:II'.\l";cr of the (~C'.)r.:'·('\'ilk and the Dmbwelllime
~tCillt'f', rC!lllcrs it prolJal)le they helong to one fornwtion, and it 
wonlll [ulLny tb t the latter ]wc,cnt an inversion of the strata, 
and that ~n anticlinal must run ])':'LweC'l1 the t\yo. It would seem 
to folluw a I.,' ()) that there !1I11st be some ~yant of conformity be
tWCCll tk d:n' ,bt"~:~'Jtl thl' Georgeyille a11:1 Du:k,nlllimestolles; 
1'<'1' the ('1:'1 S'h~I"i were no! (lbfT\'erl ftt al1 between the Durls\ycll 
rock and tile: ~'tl)Le ~.r\)l!'1t:\i:11)c!!, \Y:I~II' between this belt and the 
~i"llr!;"\ ilk J::.;~', ,,-hich h:,H' been tr:lccll al:mg ;'I,[ell1phramagog 
L:lh n::1I'lr rI!'t<'C'll ;1:::CO, {'rum nH' (iftlTnth lot dtlle first range of 
Stam;tea'] to the ,; init;, o!' Cle Olltl\ct, t!le eLly ~Ltt~:i constitute 
a 'YI'(1~'I'-:'1l::\ped m:l'", gradwtlly \\'i,klling :lOrth-east\\'anlly from 
a p"iilt, jt) t':c kc,"(il; of ne~lrlr ihe miles, ill "'hich their strike 
3111W\;-; L) agree ,,;\11 that of OIC Stoke ?IuullLtin belt, r.',illC'l' than 
,,-ith tIl(' rtm c:f the lilll",f"llC";. The strike of the Potion Ferry 
lillll"":'11C''', ;1!l'1 that of tIle gJosc;y-:'llrf'.l('l'(] eby ~Lltcs with their 
as:-lw;ated en;"IlC"l1S strah, to the west of them, do not show the 
same rJil-ergence; anl it appcars Wit improb:lbJe that the COI'

neo!\s lJclt and the Stoc], IH':nntain ldt m:1Y Ila-,'e SOllle proximate 
eqni,'alence; fill' the ~trik(' of the latter being north-east and 
sonth-,yest, Y\'hile that of the former is north and south, the two 
run together into one 01' into immediate sequence, on the west 
side of ?l,h'l11phramagog Lake ill the yil'illitr of the Province 
Line) being a"i,tc(] in their junction by ,,-hat appears to be a 
great up-throw dislocation, making a clean section across the fos
siliferous tronghs, and bringing up the corneous strata into the 
On-]'s-H,·,ttl, ::t prominent mountain on the ,,-est side of the lake, 
standing" ycry nearly on the anticlinal axis between the two. 

The eastern band of serpentine of the l\Iissisquoi valley in 
Potton, iyhich bounds the corneous belt and extensi,-ely accom
panies it, lJl'ing of some importance in consequence of the eco
nomic nIne of the minerals with which rocks of this descdption 
are so often associated, has been traced for a considerable dis
tance, with as much care and as little interruption as the circum
stances of the district would permit. It enters the Province on 
the line between the sixth and seventh ranges of PoHon, and 
holds to the seventh range across the whole of the Township, 
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running a little to the east of north; it enters Bolton also on the 
seventh range, and gains the line between it and the ci (fhth on '" , the twentieth lot; it reaches the ninth range on the dn'ellth 
lot, and may possibly continue :1 little farther in the samc linc ; 
but it is probable that in this I:eighbourhootl it is carried round , 
by the effects of ~1ll ul1(lulation, to the next position in which it 
has been seen, which is upwanb of a mile to the eastward, on 
the same numberell lut in the milldle of the tenth rauo'e· thence '" , 
gaining Orford Ponel, it enters Stukcly ~1t the sontlt-C:bt corner, a 
little to the west of Orford Mountain, Vdlich consists in a great 
measure of the corneOllS rock. The serpentine is met with in a 
vast number of places, on the ea'lt side of Stu],;cly amI the west 
side of Orford Township,) c')lllrri';;',1 within a kms\'er,'le di~tance 
of six miles and upwards, and so many of the exposures run in 
parallel directions, 'xilile some of the;]) spread out to such !,;,-Ci),t 

uninterrupted ,ricHhs, (e:ln;cl ()cca::i,;nally to the third of a mile), 
as, ill addition to the fad that a certain prevailing seqnence ill 
the associated rocks is observed, rClli]crs it probable the di,tribn
tion is due to undulations. Follo'sing wh:tt may be cumi.1crccl the 
western limit of these exposures, from the yi,'illit)' of the south
east corner of Stukely, it attains the ninth lot of tlw eighteenth 
range of Orford, 'v it it a belt of quartzose c!d,,]';,ic rock to the 
west side, and there entering Long Lake, it follo-ws thie lake 
through the whole len~th, coming out upon the twentieth lot of 
the second range of Brompton, and passing thence in a nearly 
straight line to the t wenty-seycntll lot of the first range of Mel
bourne, a little beyond which it strikes the ,C\almon RiH'r (the 
stream emptying Brompton Lake), on the line between the first 
and second ranges of Melhourne; from this it keeps the ])1l11ks of 
the river until reaching the line bet\yeen the fUUl'th and fifth 
ranges, whence it runs to the St. Francis Ri,"er, crossillg it on the 
twenty-first lot at the upper end of an island three miles aboYe 
Melhourne village, accompanied all the ,yay hy the chluritic and 
quartzose belt on the north-west of it; entering Shipton on the 
8ixth lot of the fifteenth range, it maintains a direction crossing 
the lot lines at a small angle, and there are some eddences of it 
on the tenth lot of the seyenth range, on the north-west side of 
Shipton Pinnae!e Mountain. This mountain is composed of a 
coarse conglomerate, in which the pebbles, some of them two to 

D 
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three inches in diameter, appear to be altered to several of the 
various qualities of rock met ,yith in different parts; some con
~ist of corneous quartz, and others of a mixture of corneous quartz 
and imbedded crystals of diallage; in that part of the rock COll

stituting the matrix, there is much chlorite and epidote mingled 
",ith it in spots and patches; pebbles and fragments of more or 
less perfect red jasper (some of it resisting the knife,) are met with, 
and eyen patches of the same material in the run of the rock. 
There is a regular band of the jasper on the south-east side of the 
hill, which is a narrow ridge, as there is of the corneous quartz 
on the north-west, between the conglomerate and serpentine, 
while the previously-mentioned qnartzose belt is still farther 
north-west. The conglomerate ridge is continued in a narrow 
chain of hills north-east of the Pinnacle, and the band of serpen
tine is met with about 400 yards to the north-west of it, on the 
eighth lot of the fourth range of the Township. The serpentine 
thence gains 'Vest Nicolet or Richmond Lake, on the twenty
seventh lot of the tenth range of Tingwick, where it is repre
sented by an almost unmixed diallage rock, and its course 
nearly due east points for Ham Mountain; between Richmond 
Lake and this mountain it has not yet been traced, but it must 
attain its northern flank, probably after fullowing a zig-zag 
course, through the influence of undulations, for it is met with 
again at the outlet of East Nicolet Lake, and Ham Mountain 
which is within three miles of it, is composed chiefly of corneous 
rock, being a repetition of Orford Mountain in almost every re
spect, with perhaps a small addition in height. From the outlet 
of East Nicolet Lake the course of the serpentine again becomes 
north-easterly, and it has been traced among the islands of the 
lake to the upper extremity, where it crosses the Quebec road; 
it thence attains Indian Pond and another small lake to the 
north-east, running between the two upon the south-east boundary 
line of 'Wolfcstown, near to which line it keeps to the continuous 
line of Ireland, gaining on this Caribou Hill on Black Lake in 
the fifth range of the Township. From this it has not been fol
lowed across Thetford, Broughton and Tring; but it was again 
met with on the Riviere Bras, about two miles and a half below 
the point where this crosses the north-eastern boundary of the 
last-mentioned Township, being a spot about a mile above the 
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Great Rapid, and again at this rapid; it thence crosses tb., 
Chaucliere and gains thc lowcr fall of thc Guillaumc m,'er, whieh 
it crosses; it is mct with :lgain ncar the north-we:;t linc of the 
Seiguiory, ahout two mile~ frolll the sonth-\Yest line of Cr:ln
bourne, and cJ'!),,;ing thc east corner of the Scigniory of St. J 0-

seph, it enters Cranoonrne in tl18 :,eci1Ild range, ~1nd bs not been 
farther traced. 

In thus follo\ving the range of the serpentine and its associated 
strata for 135 miles, it ,yill hc percci,-ed th<it ,,;hen ther reach 
the ricinty of Ham :IT()untain, ,,\1ich is \yithin two miles of thc 
talco-chloritic quartzosc rocks of Rice's Settlement, thcy stand 
in the same connexion ",ith tIlO~e rocks as they do in the neigh
bOlll'hood of the Owl's Head, not far from our sL\.rting point on 
the Prolincc lilJe; and tlIat thc two positions are at the opposite 
~xtremes of a rude sub-elliptic:!l arerl in the stratification, boundcd 
by the serpentinc on one sille, and the Stoke ~Ionntain bclt 011 the 
other, about sixty-firc milcs asul111er. The greatest transversc 
measure of the arca, from the Gosford road where it entcrs Duds
well Township, to thc anticlinal valley of Melbourne and Danville, 
near Shipton Pinnacle, rathcr excecds twenty-five miles. Glossy
surfaced clay slates chiefly, (jUllging by the section afi'onled by the 
St. Francis HiveI') appear to occnp,1' the interior, but umllllation'J of 
which at least two considerable ones are known, bring in parallel 
ridges of the Stoke Mountain rocks in several places. The upper 
part of Memphramagog Lake, which lies in the eastern fossiliferous 
trough heretofore mentioncd, runs nearly in the longitudinal axi, 
of the sub-ellipse, but the fach ascertained in the general area are 
yet too few to enable mc to describe its geological form with 
precision. 

It will be observed also that in Shipton the band of serpcntinc 
appears to occupy the same stratigraphical position on the south
east side of the anticlinal axis that the upper band of dolomite does 
on the north-west; each has a belt of quartzose rocks below, and 
beneath these bclts in lVIelbourne, there is another band of 
dolomite on the one side, while soapstone and serpentine ,yere 
observed in two placcs in an analogous position on the other, 
and there are whet-stones in succession on Loth sides, followed 
by the dark-grcy and black slates and limestones. Above the 
upper dolomite there are quartzose, chloritic and epidotic rocks, 
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and the same above the upper serpentine; in the laiter case 
however the qUflrtzose rocks are CO:1l'~('r, ami they are accompanied 
by red jasper)' slates; the red slates however are titaniferous aull 
so is the peroxpl of ir;)11 of the dolomite a.ssociateu with the 
ehloritic and epillotic sbtcs 011 the other side, while both the 
dolomite anel tbe serpentine hold chromium. The nearest 
proximity of th:' bands 0(' r1"lomite and serpentine in Shipton 
thns compared, is two miles and a half, nnll it will l)~ observed 
that while one C:1\1 he tracc(l to the cast side of the valley of 
Potton, the other runs to the ",(·~,t siue of the valley of Sutton, 
the dHanre between t\:(,111 there att:1ining- fifteen miles. It 
would sccm to (l,Jlm from thi;, O:at th:~ Shipton anticlinal 
k:l!'C'llc' 111tl) t\Yo, o;w rnnnin,'; t(l t];;~ y;d!lT of PoUon; and in 
c'mformi(y ~i'ith thi", t!Jr; 1::Hlc-(,ll,)'lr\'I! slates and limestones arc 
traceable n;, a tri~ml:lry or tl,,~ ;:·,I1111on Hiver for between eight and 
nin~ miles, to the t'.\'c'l!'tll kt (if the el"\'cntll r:1:1ge of Brompton, 
pointin:;' to the ncr:I~~I':lst c,,;'::Ci' of f:'h~:cl:: 11,;11 Potton valley 
beyond. 

SUIt:)'l ~Iounta;n Oms sL--..n:ling between two anticlL]als, which 
run into 0]11', might be snpposc(l to pns,ess a synclinal form; the 
strlta h:'~,T\er ,yere ol)C'crn]11 to maiJ1tain dips, generally at high 
;~ll:;lcs, in OPFI)':te Ilircdiol1s flwn the axis of the mountain, with 
llE,(,h consUme}' on the Suttlln and Potton, tIle Brome and Boulton, 
and the S!lih'l~' 1'11[(,1,) wllieh th.' a:;i~ ('1'0:,3(,3; and the proba
Lility of this antklinal h'm ~IJ()ms t,) hJ supported by one or 
two f:~d.'i in EI:',',·1(id1 r,O(jllirc rmtller examinatiun, indicating that 
fl!1l<her liifurcation 111:1)' O(,Cllr in the geographical distribution of 
tlie Il:\r!;:-colourcd slates ;1':~liriate(1 with the lower limestones,about 
the thin1 lot of the thil'll and fourth r:m:~;cs of the Township. The 
antirlinal form of ~:,ntton Mountain wonld appear to throw the 
two eastern belts of assOi~i:lted dolomite, soapstone aull serpentine 
in Snttll;1 valle:', into the shape of a trough, and they would pro-
11:1blr join nOl'til\Y:\]',lly a few miles heyond Stukely mills. As 
there would he' a synclinal betwecn the axis of Sutton Mountain 
and Potion Yallq, the serpentine on the west side of the valley 
may be expected to be repeated farther west; but whether the 
chromiferous ca1carco-ta1cose rock, mentioned as occurring about 
two miles and a half from it to the westward, may indicate its 
position is yet to be definitely determined. 
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The dolomites anu scrpclltincs would tllllS appear to biwe 
about the same stratigraphical }I<1",itiuH ill the rUC;d of tIle dis
trict, and the probability of their Vl-;-;ill,!,;" illto one another, or 
being nearly aSSildated, i," Cnther sL1j1p::r~L:ll by Cw filet th~;( a 

belt is met with towards the ChaUllil'i'e, in ",hidl both rocks 
occur more Iarg l' I Y I',,, \",';'; [It'll than else "o\ !Jere in I'U\lllJillation; 
the breadth of tlll' ]wlt appc:\r:; in "lllll' pbT,'; tu be abuut 400 
yards, and in otlic!'.', it reaches IUO, ill which the dolomite ami 
serpentine tU6"ctller make up ])i'{ I,CL'n 00 and 100 yard::" in fuur 
to seren b,lllLls, (some (If \\ hich arc pru]Jably repetitiuns), the 
serpentine ne\"er c-,l'eL'ding OIlC; Lut tile ::'l'l"pcntille :dune makes 
up nearly 100 yanb in (@' l>li,:t1itr, with0ut any ~lCC(lld;)~li1ying 
dolomite; the interstratifi,'!l rocks :lre \i~n,ll!:,' chloritie and takose 
slates of a quartzose character, often \'Cry epitlutic; iron (lrc 
in workable quantity runs \\i~h the LeJt in SOllle places, and nelU' 
the belt in one spot a t Inl-i'~d n~ill or qu,utz, also (,,,incident 
with the strike, hol,l, beautiful sp"I':lI1ens or ,ariegated copper. 
This magnesian ldt has heen traced at intelTells fur a distance of 
twenty mile" from a \I":I:t Ull the I;ili"ioll line lJ,,',n:eil the 
Seigniorics of SL Giles anl1 ~,t. ~",r~lry, abollt three Iilill's from the 
south-east corner of the bUn, to the fourth lot of (lie third range 

oflnverness; in its pdsit;'JI1 it s,~cm~ to correspond with the King-
sey uolomites, 011 the nortlH\c"( sille of the ;)LipLI:ll anlll\ill~"'cy 

synclinal, but tilc illtCrY~ll Ld\Yl'l'll the localitil',) ((hi! ly-Ji\'c miles,) 
is too great to pcrmit me to "p,'~il; ,yjth certainty; i!' ouch h()\rC';~r 
should be the case, another belt may he npeded corresponding 
with the dolomites on the sonth-eastel'll cide of the same sF
clinal. 

White quartz niits running ,'{illt the ,;tmtific,ltion are ofteIl 
met with amO!1ff the talco~e dtlorilic and (juartzose sLtlc;;, and '" , 
the talcose clay sIa!.cs; small (lIwlltities of COpPi'l' pyrites have 
been met with in tIYO or 111,,,,,, awl tLtc'es tJ gold allll sib-or in 
one in the vicinity of Sllc:rlj/'oul\c. 

Returning to tile general line or section, the cal(,lll'COIlS flll'ma
tion, which has been menti()ned as succeeuillg the tako-chlorilie 
quartzose belt of Memphramagog East eltY, and ;\!:issi\;ippi Lake, 
occupies a breadth of nearly t\Yenty miics, amI it consists of 
crystalline micaceous limestones, illterstratifieil with fine and 
coarse miea slates. The limestones arc much more almndant ill 
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the first three miles of the distance than in the remainder, and 
in those three miles are usually of a dark-grey colour, and often 
approach a dull earthy black i these black beds being frequently 
separated by thin black calcareo-carbonaceous slates of a yield
ill'" brittle character with a satin}' lustre in fresh fractures, 0' , 
resulting probably from the pre~cllcc of very fine scales of mica. 
The black limestones weather to a deep bro\,,-n, and the slates to 
a brownish-black, antl it often happens that a comiderable thick
ness of the exterior, sometimes equalling six inches or a foot, 
remains adhering together loosely in a disintegrated state. The 
grey limestones arc of a rather more durable quality, and expo
sures of this description arc met with, displaying 300 feet of 
thickness at once in an agg egation of beds; in some places the 
colour of the rock from a I ght-grey becomes in some layers a 
uniform rello\vish-white or cream colour; the beds of this colour 
seem to be more compact than the general qnaJitr, and some of 
them, if the presence of thin filmy patches of what appears to 
be talc of the same color, do not deteriorate the stone, would 
probably yield excellent marble. In other places considerable 
crystalline masses of the rork exhibit a finely striped aspect, the 
colours being grey and white, running in the direction of the 
strike, and in such cases the rock appears to be fissile in the 
direction of the colours, from the presence of mica between the 
layers. The white, the banded and the light-grey arc not so 
easily discoloured or disintegrated by the influences of the wea
ther as the black, \yhich usually holds a considerable quantity of 
iron pyrites disseminated through it in isolated cubes of various 
sizes up to half an inch, often thinly encased in white quartz. 

The upper end of Mas~awippi Lake affords examples of the 
black beds; the vicinity of the bridge over the Burrows River on 
the Stansteac1 and Sherbrooke road, displays some of the grey; 
the striped quality is seen at Magoon's Point, on Memphramagog 
Lake, and the white varieties exist at Dndswell. In the latter 
two localities, organic remains were met with; in the first they 
consisted of encrinites, whi~h were plainly visible on the wea
thered surfaces of the rock standing out in relief, and perceptible 
also in fresh fractures, notwithstanding the metamorphic condi
tion of the rock, which is highly crystalline and finely granular, 
with mica running as has already been stated, in parallel planes. 
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The sections of the encrinital "(ems arc rendered visihle from the 
drcumstance that they present smooth onl fino's resultin()' from 

b , b 

a cleavao"e oblique to the direction of the stems which rin()'s are , b 

surrounded by the finely gfanulaT Iimestolll', and display a finely 
granular spot in the centre. At Dmlswel1, in additioil to the 
encrinitai columns and disks, there is a great abundance of corals; 
they exist chiefly in the light-grey beds, and the eye i~ attracted 
to them by the white patches they present embedded in the grey. 
The whole rock is highly crystalline, but the corals appear more 
evenly and finely grained than the cOllwloping matrix, anu free 
from mica, and on the ,ycathered surfaces their structure is often 
plainly discernible, from deeply-worn lines running in the walls 
and dh'isions of cells, columns, and concentric layers. The 
geuera seem to be (~Ij(it!i''Pl1!JTlIli!l, TOJ'lies and Faroo/h's j one species 
of FacoSI(rs is sometimes founu split in the direction of the co
lumns, and there is no llitl1culiy in ill'terlllining it to be F. goth
landica j very beautiful specimens of this coral were met with in 
the Potton Ferry and Georgeyille limestones. On the Riviere 
de Famine the rock is not so crystalline, and among the fossils 
are FaIJosites got1dwl(li,'a, CyatllOpl':J71Il11i C(SpitOSII1I1, and "ltl'ypo 
aifinis. In all the localities mentioned, the fossils arc found in 
what is conceived to be the inferior part of the calcareous forma
tiou, being tbat to the north-west. 

The mica slates, which are intersiratified in the more calcareon~ 
part of the formation, are usually of a soft and fine description, 
resembling clay slates with the addition of mica; hut in the 
seventeen miles that follo,,', while tIle calcareolls beds diminish in 
frequency, the mica slates become s(rl)lIger and more fluartzose, 
and very thick bands of this character ultimately prevail. The 
usual colour of the beds is grey; the limestones arc sometimes 
very dark grey and are often silicious; they almost all weather 
brown, and usually exhibit a thick disintegrated coating, and their 
rnins constitute a considerable portion of the soil. Among the 
fine mica slates, a few black beds are sometimes met "lith, having 
Waved surfaces, displaying chiastolite in cross fractures. The 
Whole formation is very pyritiferous, isolated enbes of the su1-
phuret of iron being often thickly disseminated in all the beds, 
calcareous, micaceous, argillaceous and quartzose. That the strata 
are much affected by large undulations and minute corrugations, 



56 

there is not much doubt; but in the majority of cases the dip 
obselTcd appeared to be to'.Yards the north-west, and usually at 
high angles of inclination. 

In the remainder of the section to Canaan, which may occupy 
a space of about twelYe miles, no calcareous beds are observed; 
mica slates predominatc in alternating black and grey bands, the 
black holding more mica, the grey more quartz. Bands of light-grey 
or wLiti~h q nartz roek, weathering to an ol:hre-yellow, are illterstrati
fied ill the slates, about tlJree miles fonvard on the line, there consti
tutin Cf the ri/juc of a hill, and in the immediate Yicinity of o .--, 
Canaan some of the strata exhibit a large amount of crystallized 
black hornblende, and slllall imbedded garnets; cubes of iron py
rites are met "\'ith in all the beus. The prevailing dip appears to 
be to the north-west, though there are probably many undula
tions, aIlll the whole formation gi yes a bold rugged country, and 
appears to constitute the raup:e of hills originating the head tribu
taries of the Connecticut and Chaudiere Riyc'rs. 

The two formations \rhich occupy tho space between the l\Ias
sawippi and Canaan, aro in many parts pierceu by considerable 
masses of a beautiful granite, consisting of white quartz and feld
spar, with a rather sparing amoun t of black mica, \'ery uniformly 
mixed, and the intrusiye nature of these masses is clearly dis
played lJY the granitic dykes proceeding from them in various 
directions. One of the largest masses, measuring about six 
square miles, occurs lJetween Stanstead Plains and Memphrama
gog Lake, occupying the first to the sixth lots of the fourth, fifth, 
sixth, and part of the sen:'llth ranges of the Township; it ap
pears to displace the calcareous strata it penetrates, which were 
obeserved to dip from tho granite in seyeral places. On 
the fifth lot of the fifth range, Oil the oast side of the road, within 
a short distance of the edge of t.he granitic nucleus, a great num
ber of dykes of the same qUllity, some of them two and others 
three feet in breadth, running into a multitude of irregular reticu
lating branches (wllich are of various widths uown to the eighth 
of an inch, and connect the whole together) are exposed, cutting 
the basset edges of the limestone beds, planed down to a horizon
tal surface; and in the face of an escarpment, which rises from 
the granite nucleus to this surface, a large dyke, of which the 
wbole are probably ramifications, can be traeed down to'Nards its 
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source. Intrusin' lll;(",~"~ of tbe same (lidily U( ;':'Llil![e \n;c {,b
served on the south ~itl(' of ILrnstJIl and R,r;'"rd and fank'i" 
north in Hereford, in "i~ Lliticrcnt lucalitie:;" in addition to sernal 
dykes of a few feet in width, whirh \\LTe tra:,,;! for ~Lurt dis
tances; uut in the inlllll':li;,te viei:,ii.'" of SLm::tcad 1 ':"in" t::crco 
is a granite l1yke of ,<ncnty to one hUlllh'd rC'ct in lJ!'l':::lth, Y\':li"h 
was follo\yed a distant'e iJf nearly full!' Iililes, from the fourth ht 
of the ninth l'an:..:'~ to tile north silt:.: ui'the thirteutb lot of the 
eleventh range of the TO\YllShip. It appc<lretl b cut the stratifI
cation in t1:e directii:il 01' the strike, wllil'h runs north ur a little 
east of it; and it \),l~ trayersed and lm:ken by f,lUlt~ or cross 
courses in t,yO place~, ill each of wllit'h it \\'as he:n'ed to the east
will'll (pl'Uc('cl:ing north) lllJ\';anls of GOO yards. The l1ircetioll of 
these important dislucations bore for tlli' gre~lt ujl-tl!row fault of 
Owl's He~1l1 Mountain, proLel1)1y constituting a l'lilltinu~;tiull of it, 
and in conjullction "'ith t:le intrl!,;'.<c gLlnitic Ilul'lei and dykes, 
together \yitli the tilted and inYCj'~L altitude awl contlll'tell ('I:n
Ilitian of the strata, tIle), serve tl) illll~trate the viulent di6tl1l'
ballees the rocks of the district have sull'erell at different epochs. 

The facts \"hit-Il hare been detaill'i: ill l'lllCidatiull or thl' struc
ture of the Green ;\Iountaills in their l'illlill1iall PI'I,lollgatilJll, would 
appeal' to makc the pllllllbaginous sallil"toncs ;l\lll titLutifcruns I'd 
slates of the Seraphine range in the ;':cli;";iliory of St. HyacilltIlC, 
which are within a mile alll] a half of tlil' Trentoll lilllesii,]1e i)f that 
vicinity, equiL1lent tll t1:ose of Gr:m]JY; aULl tiH'se rOl'h, with 
their chromiferolls cail'ai'l:o-l'i:hritic 1)'11:,1", to the (]ulmllites ami 
chloritic quartzose rocks of Kingsoy, Shipton and :~:\ltlull; these 
again to the serpentine and quartz rOl'ks of Potton, from ,,'hidl it 
would follow that the \Ylw]e of the Grecn MountaLI rocks, including 
those containing the auriferous quarjz H'in", uelong in ill(: Hudson 
River group, with the possible alltlitj"n of part of tlll' ;-';iJitwagunk 
conglolllrrates. The fUo~ils of the sUI.'l'eeuin;;' l1lil':tl'clJ-ctll'<irc()us 
formation of 1I1emphrall1agog Lake and the St. Francis and Fa
mine Hivers would seem to indicate that it is prol);,lJly of an ng;c 
not anterior to tlle J'{ia,~'ara limestone, or at 11103t the Clinton 
group beneath, or to use more Jdiuite terms, th~lt it i~ of the 
Upper Silurian series, of which the Clinton gronp ajll'c'ar~ at jli'e
sent to be considered the American base; and this sequcnce 
would accord with that displayed in the great Appabchian 
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t.rough, in its nearest approach to the Green Mountain range in 
the valley of the Hudson. A calcareous formation very fully 
supplied with Upper Silurian remains, has already been mentioned 
in prior Reports, as met with in Gaspe at intervals from the very 
extremity of that District to Matapedia Lake, a distance of about 
150 miles. The geographical character of the intermediate 
220 miles, the great similarity in the metamorphic condition of 
the Notre Dame and Green Mountains, and the continuous run of 
the recognised rocks of the Hudson River gronp, from Lake 
Champlain along the south bank of the St. Lawrence to Cape 
Rosier, render it probable that the Upper Silurian localities will 
be found to have a nearly direct continuous outcrop connexion ; 
and as the micaceo-calcareous rocks of l\:Iemphramagog have I 
believe been traced thence by Professor Adams the State Geo
logist of Vermont, along the eastern flank of the Green Moun
tains, to the southern boundary of the State near Halifax, whence 
they proceed into Massachusetts, it seems probable the Upper 
Silurian group ,,~ill titus be fonnd continuous for perhaps upwards 
of 700 miles. In Gaspe an arenaceous formation succeeds the 
Vpper Silurian, the conditions of which appear to resemble those 
of the Chcmunr;" and Portage group of N ew York, probably in
cluding the olel red sandstone; and as this formation in Gaspe 
is found to possess a thickness of 7000 feet, and in its 'Yestern 
American development does not die away before reaching the 
banks of the l\Iississippi, it is not unreasonable to expect that 
they should follow the Upper Silurian zone, in its south-western 
course from the eastern extremity of Gasp(', and display a con
spicuous fignre, either in a metamorphic or unaltered condition, 
between it and the carboniferous areas of Eastern America, to 
one of '''hich l>:ew Brunswick belongs, while another is met with 
in the State of Rhode J sland, and in a metamorphic condition in 
lH assaclmsetts. 'Vhether the mica slates south-east of the 
micaceo-calcareous rocks on the line of section, be part of the 
Gaspe sandstones in an altered state, can until further investiga
tion, be only conjectural. 

MATERIALS CAPABLE OF ECONOMIC APPLICATION. 

In the sketch which has been given of the rocks characterising 
the district under description, mention has been incidentally made 
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orvarious useful minerals. These are descrving of more particu
lar notice, and there are others of some i mportancc associated 
with the looser deposits of the surface that reillirL' tl) he pointed 
out. These various substance,; capable of applie,ltion to useful 
purposes are the magnetic and slwl'ular o"yds of iron, bog iron 
ore and iron ochre, chromic iron, w;\ll or bog man~ane,;e are, 
copper are, gold, granite nIHI other qnalities of ,tnne suited for 
building, for mill-stones nnd whet-stones, ronfing slates, serpentine, 
soapstones, magnesite, dulomite and common limestone, clny for 
common bricks and common pottery, and shell marl. 

J1Jagiletic and SLice/iTa!' OX!Jds of In"l. 

The localities in which the largest amonnt of these ores of iron 
was obsclTeLi, were in the TOII'"nships of Sutton and Erome, and 
tbey occur chiefly in the vicinity of the two dolomitic belts OCCll

pying the two si(les of the ridge west of the yalley which has 
been describerl as running from the one Township tn the other; 
in the whole of them the orcs are almost all more or less titanirer
ous, sometimes strongly so. The specific gravities of the ures, in 
consequence, frequently appear to be disproportioned to their 
produces in metallic iron, the sperific gravities of the different 
varieties of titaniferous iron (or ilmenite) being as great or 
greater than that of the pure peroxyd of iron, and frum the pre
sence of different varities of ilmenite, or their unerl'lal mixture in 
the are, it sometimes happens that a light ore will ha\'e a greater 
percentage of metallic iron than a heayy one. Thc produces of 
many of the beds will be found too low to render them available 
for economic purpo,:;es; but the ore being unequally mixed with 
chlorite, different sampleS from the samc bed occasionally give 
very different results, and in any trial of the heds with a view of 
turning them to practical account, great care should be bestowed 
on an cffective test o[ them for considerable distances on the 
strike. 

The most southern locality reported to me is on thc forty-fifth 
lot of Eastcrn St. Armand, in the occupation of Mr. A. L. Arms, 
being the lot next to Sutton in the south-cast corner of the former 
named Township; the bed is on the west half of the lot, where 
five feet of its breadth were observed to be exposed, hut as it ran 
un (leI' the surface soil on each side, and strata immediately limiting 
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the breadth ,,-ere not scen, its whole thickness may be mlll:h gwat
er; the rock in the yicinity is chloritic <1ml epidotiG sLttc ; the dip 
of the strata is 10 the eastwanl at an angle of SJ Q, and no doubt 
that of the ore bed is thc same. The ore is a finely granular pcroxyd 
of iron mixerl ,ritl! chlorite, and the specimens obtained gh'e a 
Sllccific gr~l\'ity of 4'44 with a prorl11ce of 34'73 pCI' cent.; the; 
yield of the bell would thus be 8'37 t(JI1S of pure iron for cn'!'y 
cuhic fathom. The lJC,l ',ra.;; tr;1ce;,lJk hr the space of thirty 
feet before becoming ('0\(,1'cI1 up in its coursc, but there is little. 
doubt it wonlll be found to continue '.'.'ith tlie stratifieatioll for a 
com:irlerable distance. 

There is a great di,pi:1:,- of the same description of ore on the 
seventh lot of the ninth range of Sutton, l)('!')il,:~'ing to :'ilL Dalill 
Farnsworth, but it ,'aries cDI1-j(h'ralJl:,- in the pen:<~nt:l'~'c of pure 
iron in different beds or p:uts of the same hel1, from a greater or 
a less admixture of chlorite; an c:\posnre of a fhe feet beu, 
occurring ahout :?jO yards from the slI1ith enll of the lot tl)\nrds 
the m>~t siLle, holds so LtrO;'J a proportion of eblorite, that its yield 
of metallic iron does not exceed 15'80 pC'r CCIlt.; IJllt ~tbout 100 
yards farther north in the rt1ll or the beu, it~ prolll1ce seems rather 
to improve. About 1:)0 y:l!'lb to the \Yest ofthis, another exposure 
is met with, l)l'rl.aps a repetition of the same bell, presenting the 
cmwn of a sharp foLl or arch, which Sjll!1S a breallth of fifteen 
feet, and fifteen feet farther ,Yest there is another sharp fllld, 
displaying eighteeil feet; about thirty-four y~uc1~ still farther 
Vic,t, there is a third fulll ,,-hich with ,yhat appear to be two dislo
cations, first an upthrow a11(1 then a downthril\y, \yith a syndinal 
fold between them, keeps the bed at the surface for a hreadth of 
fifty-seven feet, before it exhibits a final outcrop. That the three 
antidinal fold:; belong to the same bed appears yery probable; 
two of them are so sharp, as nearly to bring the under part of the 
hed upon itself, and the real thickness may therefure he considered 
to be about eight feet; the produce of the ore is 27'53 per cent., 
the specific gravity 30 90, giving 6'53 tons of pure metal per 
cubic fathom. 

In the south-east corner of the next lot, Leing the sixth of the 
same range, in the possession of Mr. B. Mudget, there is another 
exposure of the ore, not much over a hundred yards removed 
from the ore of the previous lot, of which it may possibly be a 
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repetition; in the same manncr as IJ('[ore, it cxhibiis an allif' 
ciinal fold, but gi Iring a fiatt·,'!" arch which SP:l.lUI thirty feet, the 
thickness of the bell Lcing aLout s~I'en red; the ore is of much 
the same quality as lJdurl'. In tile ~();!t:l-iyest corner ,1/' the 
same lot, and dil~l~ IJ.\" th\' lill\.' l 'L'tl', CUI it ;:w:1 the Mtll lot, there 
is still another C\lu,ure of similar ore, c\)lil;iting a six fed bed 
of which the prUlluce i..- 2:}-8,) per ceIlt. al!ll the ~1'C'(;Jjl' ~ravity 

4'13, yielllillg 5'89 tOllS uf pure iroll 1';:1' cubic i~lthol1l. The 
urerage per centage of tlli:sc ;'I';U bl:; ':;.)~. () and 7, (k:'ired frum 
a mixcll sample 'wighill:'; liC't,Yeen fl!rty anc! ili'ty poulld" ia 
~2'88 pu' cent., ,yi;'] a sp'~cit:c gr~ldt:· of ,'.)-12, equal to -±',J7 
tons of pUc'c' irun 11<.'1' cullie f.ltb,n, ,;:Lid: is probably LUI) luw :l 

yield to render tk ore Cl':lllU:l:t,:::/ m':t:bLL. 
On the suCCC.:'l1ill!:: lilt, th.:' ;iCt:l uf Cl:': :iJJllC Lll1.'C'e, helonn'incr 

'-.J '-' b ~ 

to the Dritdl American Lcll!ll C,'I'lp('l~', Lut a [ew yanls renlOH:d 
from the six feet ])ell ;~lJ')re llh';lliollC.J, a smooth-worn Hearly 
vertical Lilln' uf nlC ore is c"pu;;c:l, \Thich !tas a breallth of twcnt.y 
feel by a height of tWeen [,:ct. The ore of tlie whole of tl;e 
localities that have been di'~C"riLed is of a thinly laminated or 
slaty character, a~ has alri':1:1y bee:1 statel], uften splitting illto 
curvell plates where corrugatio;lS exist; and in the bluff in qllCS

tion, the laminm throughout the whole face present a most COlU

plicated amI Lllta~tic sct of conturtions, hut closely compacted 
together, in so smooth and polished a transverse section tltat it 
was not pr;:,ctil'alJle to asccr[ain \','Lether there was ~ tendency 
to separation in the lines of supposed deposit; a few parallel 
joints, independent of thC':,c lill':", \",l'rc obscrved, but giving thide 
plates. The specimens taken from the locality ghe a produce of 
48'60 per cent. of pure iron, and thc sl'ccij]c gravity hcillg 4'11, 
the yield would be equal to 12'32 tons of the metal per cuLic 
fathom, a quantity rendering the ore avaiIaj)le fur economic 
purposes. The ore is very feebly 111uglletic. 

On the fonrth lot of thc same range, about fifty yards south
east from the we,,(trIl belt of dulomite, there are farther indi
cations of similar orc of which a Led of one to two feet ,yas Illet 
Ivith in chloritic slat~; the produce is 22'98 per ccnt., its specific 
gravity 3'4G, giving 4'83 tOllS of metallic iron per cubic fathom. 
Both the ore bed and the limestone, of which a band nine yards 
!Vide is seen, are cut hy a transverse fault running northwest and 
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south-east, and heaved fifty yards to the north-west, on tl 
south-west side of the fault; in the course of the fault, abou 
thirty yards south-east of the limestone, an oval or lozenge 
shaped intrusire mass of granite is displayed, measuring twent} 
yards in the (lirection of the fault, and ten yards across; il 
is composed of ferruginous qnartz and feldspar, with blad 

mica. 
Iron ore was found associated also with the eastern belt of 

magnesian limestone ill this range, where it oLliquely crosses the 
southern part of the llorth half of the ninth lot, the property ol 
Mr. Ommel Stutson. Three beds of the limestone are included 
in tIle space of 100 yards, the eastern o[ whidl is in one place 
tweh'e, and in another appears to be thirty-two yards wide; on 
the eastern sille of it, the breadth of about [our yards becomes 
heavily charged ,,,ith small crystals of the magnetic oxyd of 
iron, constituting in a great bulk of specimens brought away, 
so much as 56'Hi per cent. of the mass, making it an ore whose 
produce would be 38'67 per cent. of metallic iron; on the west 
side of this division of the dolomitic belt, there is an irregular bed 
of peroxyd of iron, with a breallth of one foot. 

In the tenth range two beds of the specular ore were met 
with; one of them was in the north-ea~t corner of the seventh 
lot, the breadth exposed being one foot; the produce in metallic 
iron of one specimen obtained is H)'07 per cent., a larger sam
ple gave 39'06 per cent.; the specific gravity of the latter is 
3'86, giving 9'17 tons of metallic iron to a cubic fathom. The 
other bed ,vas at the north-east corner of the eighth lot, in the 
possession of ;\1r. A. Smith; the thickness is seven feet, and the 
produce of one sample is 19'42 per cent., that of a larger one, 
supposed to be nearer an average, is 32'13 per cent., which with 
a specific gravity of 3'86, would give 7.54 tons of metallic iron 
per cubic fathom. 

In the eleventh range, which is the most northern of the 
Township, a seven feet bed of the peroxyd was met with in the 
centre of the ninth lot, belonging to Mr. L. H. Smith; one sam
ple has a produce of 2] '78 per cent., another 39'90; the latter 
with a specific gravity of 3'96, would yield 9'61 tons of metallic 
iron per cubic fathom. On the seventh lot towards the south 
end, another exposure was seen, but the exact thickness of the 
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bed was not ascertained; the prUlll1ce of the (I,'C is ::,s'G3 per 
cent., tbe specific gnnity 3'79, and its yield woulll cqual G'GO 
tOllS of metallic iron per cubic fathom. 

In a corresponding position "jth the la~t lllcntilJl1ed locality, 
not far removcd from the western be'lt of .!"Iomite, to which the 
ore holds the same relation here as it appears to llo ill tile filth 
and sixth lots of the niuth rallge of Sutton, peroxyd of iron is 
met with on the first lot of the lllinl range of tile TuwlJ:',!lip of 
Brome, in the occupation of nil'. lteed~;\\l'd. There appear to 
be three parallel exposures, "hidl .He all situ:\kd to\Y< .. rds the 
east end of the lut; the most ,ycstern is aLuut ihe feet wide, 
ami is limited by black slates 'rith glo~sy surfaces on each side. 
About 200 yarc1~ to the east uf this another Laml is Rcen, of 
which three feet are eXl'uscd; but ,rhere a band, supposed tl) be 
the same, is exposed a short distance to the sonth-\\'estward in 
the strike, a breadth of eig'hteen feet ILl:; been quarried fl)r ore, 
which was com-eyed a distance of thirty or forty miles to the 
town of Troy, on the south side of the Pro\ ince line in Yennont, 
and employed to assist the smelting of the magnetic oxyd pro
cured from the serpentine in that viduity; still further east, 
and about thirty yal'lls from the east end of the lut, the third 
parallel exposure occurs; it has also been quarried for the same 
purpose as the previous bed; the true breadth of the bed is about 
five feet, but it presents the crown of an anticlinal fold, which 
doubles it up, and gives it all apparent breadth of ten feet; 
cracks occur in the curve, which arc filled with wllite quartz, and 
thin irreg-ular films of green carbonate of copper line these veins 
in some places, as they do other joints in the ore. The salllpies 
taken from these three exposures never having reached Montreal, 
it is not in my power to give their produces. 

On the second lot of the same rang-e of the Township, and pro
bably in continuation of some of the above parallel exposures, a 
five-feet bed is met with, which giv-es a produce of 28'63 per 
cent of metallic iron; its specific gravity is 4'53, and its yield is 
equal to 7'88 tons per cubic fathom. The bed is cut by veins, 
bolding quartz, blackish-green chlorite, with yellowish-white 
sphene, and thin patches of green carbonate of copper are found 
in spots on the walls of these veins and in narrow cracks or joints, 
which are partially faced with delicate flakes of talc. 
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On the fifth lot of the fourth r:mgc, on the property of LieuU 
Bud(l, lUJ., ~ little below the Lriclge over the Yamasb, after its' 
j:mdion v;lth the ~~[l:1L1in~;j and just above the fall which there 
OCl';lrc~, a lJcd of perll':y:l crosses the stream; it. is clght feet wide,: 
Lut a 1:.'.11.1 of tLl();·;t:~ slate about a foot in thil:kness, runs through: 
CIC l~!i,~·l!c of it. ;1,;111 there :WI~ :l'·.~.Ill'i::teJ with the ore strings and 
patches or nOllules of (l1wrtz. The ore is of a poor (lU::llity; its. 
pro(luce in m~LEi:~ iron, in the specimens olJLlined, is 24'08 per,; 
cent, its "petjii~ gT\l'lt)' :J-;).)j ;:) .. i;1(2; only ,J"W tons of iron per.; 
cu1J:e fathom. ' 

Orr t~:~ si,:lh I"l, on t1::' liile between tLe third and fourth:, 
l'a;l~;Cs, i~~': ;-:.i,1c (If the IHC\in ro:~_,!, tlt,;_'re is an c~~C'a'.~ntiC)n in a 
]wll of ",pc~n;br i:'{\ll, the ore I!~' ',,,I,i\'11 has IIE'en mined and trans-
1'Irld to Li' 'lIte same pmpo::;e as ~llrt':.lIh· mentioncd. The ~ 

\:::c.lY~\'ioll is ten [,".'t \~idc :H'I"(;i:; the strata; l;"t t),2 ore does not C 

3el';11 (,) exec:::: tlti':".~ t:r four fl'ct. The product:; of the ore, ac
cording tu o;,e ,p('cimcll, is !)J·CO per Cellt ; a br~'er one, pro- . 
bably nearer the :wer:l:;l', gave 4.1':3.'';; its specific grayity is 4'29, 
and the bed wonU yield ll'':-'S tons per culJic faihom. In a thin 
n'il! of quartz, which runs with the bc:l, and seems to form a side 
or w,elI to the orc, stains of green carbonate of copper are seen, 
with jh~ccs of talc; the ]):::1 of ure lil',; llct\YE'ell t,1'O of the dolo
mitic bands of the \\'estern c1u]omitic belt, and one of the bands 
nearly tUCi:.:1:CS tbe ore on the v,'est side; other but minor beels of 
ore esist at no great distance, and are visible on the rO::lcl. The 
strata are nearly vertical, and the following is a transverse sec
tion of the whole of the dolomitic belt, going from cast to west: 

Feet. 
Chloritic slate ............................................. 10 
Iron ore, peroxyd .................. ..................... 1 
Dolomitic lim€Stone .................................... 18 
Chloritic slate ............................................. 90 
Iron ore, peroxyd ...... ......... ......... ............... 1 
Cbloritic and glossy. surfaced clay slate ............. 230 
Iron are, peroxyd .......... , ................. ,.......... 3 
Dolomitic limestone ......... ...... ............ ......... 9 
Chloritic and glossy-surfaced clay slate ............ 180 
Iron ore, peroxyd ... ........ ...... ... ......... ...... ... 01 
Dolomitic limestone .................................... 12 
Iron ore, peroxyd ................................... ... o.~ 
Cbloritic slate ............... , ........................ , .... 10-

565 feet. 
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Another small exeit\'ation in it bed of thc pcroxy,l occnrs on 
the fourth lot of the fifth ran':'l') in thc ll'l"sessioll of :ifr. Samnel 
Shepherd; it is ncar thc "'l,,;t ellil ul' the lilt, in tlw mitlille of its 
brendth; from this also ore ,,'as carried til 'frll:'. The exc~l\"atioll 
which is abont t",elyC feet d'I'p, ,hl~\\,., 11", rock on each side to be 
chloritic slate; thc orc of,yhil'h thc strnctlll'e i~ mic:lceoll q , lies in a 
laminated bell fin' feet thick, \"itll thill Ili\'isions and patches of 
finely granular quartz, ;1S well as chloritic, running' in thc direc
tion of the plates. The yidd or the ure in metallic iron is 30-97 
percent. ; the specinl~ :sTadt}, is 3'42, \"hid, wonltl give 6-44 tons 
of iron for ever~- cubic fatllllll1; fmt the irreguhr distribution of 
the ore in the lamina' make it don];trnl that the sample a,;saFil is 
an arerage one_ On the 11I'th lot of the same range, till' property 
oDIr_ ~liIler, also ncar the m'st 1'1111, a bell of the same descrip
tion of ore was obsen'ell, Ill' \yhich tl\,O feet were c.\po~",l; heing' 
partially co\'ered by the routs of a Inrgl' tree, it was not practi
cable, 1rithont more dcla~- t11:111 the ()I'(,~1~if)l\ auth()ri~e,l, to aoC('I'

lain the full thickness, but it is not improbable the bell Illay he a 
continuation of the preyious one. The prodllf'(~ of the ore i7,; 
37-91 per cenL, the specific ;:;T~l\i~y 4--11, and the bell wr";:11 
yield 10-16 tons of pure iron per cubic fathom. 

All the localities ,yhich !J:t\'C l)(:l'11 melltioned, it will be per
ceiveLl, occur between the dulomitic hells on the west ~illc of the 
anticlinal axis supposed to run through Brome all:l Sutton; the 
rocks which correspond ",ith these on the east siLle, running 
through a tract, for the greatest part still uncleared of its forest, 
have not been so diligently searched for ore, and no luealities 
of it there were mentionec1 to me by any of the inhabitants of 
tbe vicinity; 

On the fifteenth lot of 'Western St. Armand, the property or 
Mr. Johnson Smith, on the west side of the Pinnacle .\Iountain, 
very beautiful specimens of a very nearly pure specular iron, 
with a micaceous structure, were met with; they occurred how
ever in a transverse vcin combined with quartz, cutting chloritie 
slates, which in some parts were of a very quartzose quality, 
sbewing the character of an altered fine conglomerate, and were 
associated with black glossy-surfaced clay slates; the ore ap
peared to constitute a bunch in the vein, and though about four
teen inches thick in one part, it dwindled to nothing both way~ 



66 

in a short distance, and did not seem to promise a quantity that 
would be economieally av:lilnble. I was informed that ore was 
to be met with on the twentieth or twenty-first lot of the first 
range of Sutton, bllt no specimen of it was shewn to me, and the 
locality, for ,,;ant of a guide, was not visitell. 

:\~agnctic iron ore v,-as met y,ith on tlie sC'cll]]!llot of the four
teenth range of Bolton, ahout hyo miles em;tward of the serpen
tine of Orford Ponfl, on the road to the ouilet of Memphramagog 
Lake; it consists of a collection of very minute octahedral crys
tals, :,lJnnt1.',ntly di:3semi!,:,tc!1 in a Ycry (brk-green, or nearly 
1Jb('~:, and fine-grained chhritic m:>,tr:x, with ]ltldllk~ of caL:~n'olis 
spar. Thcxe appC'r,rs to 1,(' some c',mfllsioll in the strata imme
tlin,tely near the orC', the most \"lil"llicllfJllS mace; being a breed a of 
chlorit.ic sbtc [l;lJ li:lIC,;t";1(', awl th,J OI'C ;iC0ms to occur in 
In:::f,11,?s entan:!.l'd in tll(~ ];rc!'~'i,\ mlC cf tho bnnclis5, ',',ll:eh kH1 
been 1:1:n,,1 to ilil' 11,,:,111 of [:1:1' feet, ~::;,1 :']'1':':11'1:\ to h~l,,"e a 

l:I'I'~\!lth of three, cou](1 not he traced to nIly ~;:'('at distance; hut I 
was informed that ,-i:milar orc klll been olw~'r','cil on the western 
pond of Cherry mver, in the vicinity of the twenty-first or 
''';'rdy-"cc'''l},l lot of the fn:'21~th ran~'e of (\l'furrl, a p03ition 

~\':ich' '.','0,,111 h· in the general run of th~ stratification, [lml near 
"hil'li limestone, of the same lle,l'l'ipti';;l as th~t accompanying it 

in BoHoll, occurs; specimens from the Bolton Incanty gi\'e 37'79 
per cent of m"tallic iron, the specific gravity is 3':?~, so that the 
yielLl per cnbic fathom \yollld be 7'00 tons, 

Hagllct;!· oxyd was aho met with in the Township of Leeds, on 
the seen]]l] lot of the tenth range, the propcrty of Mr. Allan; it 
occurred in hrge loose angular Lhcks (some of them weighing a 
qmrtel' to half a ton) near the band of scrpcdine \yhich has heen 
mentioned as associated in that vicinity ,,,jtll dolomitic limestone. 
Though t1)(' 1)('c1 from ,,-hich these b10eks were derived was not 
discovered, it very prol)ably was not far remO\-d from the spot; 
awl I have been informed that since my return from the district, 
a two feet bed of ore (said to be peroxyd) has been met with, in 
the vicinity of the run of the belt of ,l.s~:)(:i:ltl'll serpentine and 
dolomite, on the fourth lot of the second raJ1O'e of Inverness in 1:> , 

the occupation of Mr. George, where the rocks in which it OCCIlI'S 

are chloritic slates and taleose clay slates. The Leeds magnetic 
ore gives 47-10 per cent. of metallic iron. 
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Another locality in which the ll1ilgnetic oxyd was ()1isct'l((l, 
in workable qnantity, was Oil the Seiglliory of Rig:111l1 \r au(lreuil

j 

about fifty miles from Quehec, up the Chal\(lil:re; the positiun of 
the ore is near t he north-m:'~;t limit of thc Sci "'Iliorr about two 

;::. ." 
miles from the south-we,;t bonndary lil1L' of the Township of 
Cranbourne, "'here it is imbellded in tbe 1elt of serpentine, of' 
wbich the run th!'nllg~l tho S~i:~'llilir) has becn 11cscrihcd; the 
serpentine of a 1J]ackisll-grl'cn (",hI', i~ scell Oil both sillcs of the 
ore bell, and again tl) the :;outh-ca~t of it, at the distaucc of 200 
yards across the sLri!;c, allil tLt· ere bed ilJ11'~';lr,; to h:l\'e a 1Jreac1tlJ 
of about ['llrt:'-f:\'e fect; j'nt tlhlc1;,;h ih l:i:'I'I'!I":l sl'c'il1d to coin
cide with llle general run Ill' the serpentine, v.-]lidl at thc spot W;1S 

;\'.E., it ,,'as 110t tr:llcd tu allY C(;nSiI1era~)Jc 11ist:1llc:', as it became 
corercd up \.il:l s:<1 :1;L1 l;c;']J:lgC imd the st::ncliil,:';' tree':) ::f tl!c 
furest, at ;1 feY, ranIs frum the '1',)t ','.'~Gre it ';.:13 [];-·t f:L'::l. TL:' 
limit of tLc. ore bell 01: L\~:'h ~::h' aj:jl:':lrill to])3 nearly Yertle':ll, 
~:mLl a :-:10;12 in the ;'('::';l'''l':li,'al surfacc no",:'" it, lw,1 ~"pI)SCS a 1'.1/'l\ 

ofabollt nine or tcn ["l't ia lll'i:.;:,t; thi'; with t\\\1 f .. d m:ll'c, tId 
might be casil:,' g:li:le:1 IT a sh()rt (1itch from lo\','('!' grounu to the 
foot of it, ,rl):1\1 gi\'c a ',\'"r];;,Lle quantit:,:, alJill!l t\yO fathoms 
in height, 1y abont Grtecn yards in lm:;Ii1!lJ, which mig!lt \ri::1 
facility be (ina:','i,,:1 witlJOllt impediment frum water. It has been 
ascertained by Mr. n nnt, that the ore consists of a mcchanical 
mixture of magw(\: 0"yc1 and ilmenite; after carefnl \\'ash
ing to get rid of carthy matter, the fOrlner cOllstitutes :1kut 
two thirds of the resitlne, with a prolluee of 65'00 pCI' cent., 
and the latter ahout one third, wiih a produce "I' 28'22 pCI' cent. 
of metallic iron, so that the p]'ll!h1n~ (If pure iron resulting from 
both would be 50'72 pCI' cent.; the produce of tltc ore however as 
it comes from the bed is 3c! '72 pcI' cent., its specific grayity 4'GG J 

and a cubic Lltholl1 y;,;uId yield 0';:)') tons of metallic iron. I am 
not avvare "hcthcl' ir:1lJ ore, containing so brge a proportion of 
titanium, is any\rhere practically applied for manufacturing pur
poses, or what peculi~u' treatment "'itlt filECS might be required 
to render it available; but it is prop2r that it should be made 
a suhject of inquiry and experiment in the first instance, by those 
who may be desirous of turning snch ores to account. 
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in a short distance, and did not seem to promise a quantity that 
would be economically available. I was informed that ore was 
to be met. with on the twentieth or twenty-first lot of the first 
range of Sutton, but no specimen of it was shewn to me, and the 
locality for want of a guide, iY<1S not visited . . , 

lUagnetic iron are was met \,Hh on the second lot of the four-
teenth ran,~e of Bolton, about hyo miles (,<1':hYaJ"1 of the serpen
tine of Orford Poml, on the road to the ouilet of Memphramagog 
Lake; it consists of a collection of very minnte octahedral crys
tal o, abnn(bntly dissemin:itd in a vcry thrk-green, or nearly 
bb('~:, and fine-::;raincfl chhritic matrix, with nOllnles of Cak~lrCOliS 
spar. There appez,rs to be some (",)]]fll'IUll in the strata ill1111e
(li:l i (+,'l1:':ll' the ore, the most (H'n~piclloUS m:l,"i 1J,'ing a brecda of 
c:t1ilr:tic sbt" [I:d li:l and i:',~ (:1'8 seems to occur in 
bnnc1J83 entalJ~l';l in t1!8 hrc;','L, one of the hnnches, which had 
hecn l:lill"] t'. the depth or 1':;:,r feC'f, [lnd ;')lp,,:tl'c:l to have ::t 

hr",;\ll;h of three, eonlilnot hG t1':I('o:l to [l!1)" ~"':'(':tt distance; bnt I 
'was informed t l l:1! similar O1'C k:r1 ]y,,,;) 0]"''1'':1,,1 on the ,,-estern 
pond of Cherry nin'r, in the vicinity of tho twenty-first or 
tWi'rd~:-:~(,"1l:1 lot of the fifteenth ran go of (\;-[0]'(1, ::t position 
,,>"!lich wonld be in tho general run of the stratifi.cation, and ncar 
whi"h Jimo"tollc, of the same description as tbat accomp:mying it 
in Bolton, occurs; specimens from the Bolton locality give 37'79 
per cent. of m<:'Lallic iron, the specific gravity is 3·~2, so that the 
yield per cubic fathom "'Ollld be 7'00 tons. 

l\Iagnetic 0'.::-(1 was also mot with in the Township of Leeds, on 
tho second lot of the tcnth rangc, the property of Mr. Allan; it 
occurred in large loose angnbr bhcks (some of them weighing a 
quarter to haIfa ton) near the banel of serpentine ,,-hich has been 
melltioncil as associated in that vicinity with dolomitic limestone. 
Though the bell from \\-hich these blocks were deri\-ed was not 
discovered, it very prohably was not far relr:OV8,1 from the spot; 
aml I ha\'e been in1'''rmecl that since my return from the district, 
a two feet beel of ore (said to be peroxyd) has been met with, in 
the vicinity of the run of the belt of ~',s,:)ci:1tcil serpentine and 
dolomite, on the fourth lot of the second 1"<'1.11O'e of Inverness in Co , 

the occupation of Hr. George, where the rocks in which it occurs 
are chioritic slates and talco5e clay slates. The Leeds magnetic 
ore gives 47'10 per cent. of metallic iron. 
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Another locality in which tlte ll1:1gnctic oxyd "as o]J;;"rI(,l, 
in workable qnantit:,-, ,Y;\S lin the SeignilJl'Y of Rig-uUlI 1,Tawlreuil, 
about fifty miles from Qnchec, lip the ClwutliGre; the pusiiion of 
the ore is near the 1l:ll'tlHye~t limit of the Srcicrniorr ahout two b _, 

miles from the south-west honn:lary line of the Township of 
Cranbourne, where it is iml)('.jlkd in the belt of serpentine, of 
which the run thrl:l!,~'~l tho Scigniory 11<18 Leen (l,>crilw,l; the 
serpentine of a lJlacki~~I-green 1.':,]"1', i,: ~een on both siucs of the 
ore bcd, and again tl) the south-east of it, at the disbnce of 200 
yarus aero"s the strite, amI the I:rl' hed ;\Jl[lcars to lu\e: a lm:~adth 
ofabollt i'lll't:--[;\(' fed; lmt tJh"'.:,;ll its (1i:-l'ction secH1eil to coin
cide ,yith the general run of the ":npcntine, \Y]lich at the spot ''-;15 
[I.E., it lYaS !l'lt tr;H'cLl til ;my cOllsii\';';I:,k distance, as it became 
co\'ered up \,ith s"il a::1 hC;'lr:lg'e mlc1 tk· stn1li1iilg' trees of the 
furest, at a [,''\\' :.-ar,1s l't"'~ll tl18 :-'p,)t v.-:;:cn· it was fin:t sec']. The 
limit of the ore hell un (,:-,:'ll ,.ilt, ap;'::1l':11 to b::; llc:lr;j' Ycrtical, 
;lnu a dl)i l ::; in the g;c('6r;~I,:jical surface (rO,~3es it, and CXP:}OiCS a face 
of about nine or ten [8et in ki;';!IL; this with tm) [ect mDre, that 
might be easily g:ti:tl':1 IT a short ditch frum lcn-.-n ground to the 
foot of it, '\u~l~,l gil-e a ',,-·,'llalJle qnantit: .. -, al){lH: [',YO fathoms 
in height, lJY about UteCH yards in Lrca(Hh, ,yhich might '.\i~;l 

facility be quarried witlJOut impediment from water. It has lJcen 
ascertained by}L Hunt, that the ore cO:lsists of a lll('(kllic:J 
mixture of lWlgwt\: oxyd and ilmenite; after carefa! "-ash
ing to get rid of C'ilrtlly matter, tbe fortner constitutes aknt 
two thirds of tbe resi'J'lr.', with a prol1LJI:e r:r G5-00 per cent., 
am1 the latter about one thin!, ,,,itll a produce of 28-22 per cent. 
of metallic iron, so that the prodllce (If pure iron resnlting from 
both would be 50-7:2 )IeI' cent.; the produce of tIte are h'J\n~ .. er as 
it comes frol11 tl:e bed is JJ'7:! per cent., its specific grayity 4-CG, 
and a cubic fathom would yie!J D-30 tons of metallic iron. I am 
not aware "...-11cthe1' irl)l] ore, containing so large a proportiun of 
titanium, is allY"';licr" pradic::1!y :1Fillied for manufaeturillg pur
poses, or what pecu!i~n- treatment with flnxes migltt be required 
to render it available; hut it is proper that it slJOu!d be made 
a subject of inquiry and experiment in the first instance, by those 
who may be desirous of turning sneh ores to account. 
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Bog Iron Ore and Iron Ochre. 

Specimens of bog iron ore were obtained from two localities? 
said to be of some importance, one in the Township of Stan
bridge, and the other in that of Simpson, but neither of them has 
yet been visited. The ore was observed in other localities, but 
the deposit in none of thcm appears to be of sufficent extent to 
deserve notice. The localities however are in the sixteenth lot 
of the ninth range of Ascot; the twenty-fourth lot of the third 
range of Stanstead; and in the Seigniory of Lotbiniere at the 
month of the Grande Ri yi6re du Chene. A deposit of iron ochre 
was met with in a narrow marsh, in a valley on the fourth lot of 
the fourth range of Durham, which was traced a distance 150 
yards; with a breadth of ten yanl~, it had a depth of one to four 
feet. 

CTtronn'c Iron. 

Oxyd of chromium, both JJy itself and in combination with the 
oxyds of other metals, is extcnsively used as a colouring material 
iu dying and in calico printing, in pottery, porcelain, enamel and oil 
painting, and in glass staining, and in one of its combinations as 
a preservative of wood; and chromic acid i~ ayailable as an agent 
to discharge colours in the first-mentioned art) in lien of cblorine. 
In nature chromium occurs chiefly as an oxyd in combination 
,yith oxyd of iron, and chromic iron is thus the main source of the 
material as devoted to all its purposes. This mineral much re
sembles magnetic iron, except that it is not magnetic or but 
feebly so, and instead of' a black gives a brown streak or powder; 
hitherto it has been found in serpentine and dolomitic rocks only, 
either in veins or imbedded masses or crystals, and all the 
known localities in which it has been met with, available 
for economic purposes, are not numerous; those mentioned by 
mineralogists are the Bare Hills near Baltimore in Maryland, in 
the United States, and in the continuation of the rocks compos
ing those hills, into Pennsylvania and New Jersey; in Unst and 
Fetlar, two of the Shetland Islands) to the North of Scotland, 
and at Portsay in Banffshire; in the Department of Varin 
France; in Silesia ancI Bohemia; in the Ural Mountains in 
Russia; in those of Roraas in the rear of Drontheim in Norway; 
and in the ShanTarray Hills in the Presidency of Madras in 
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India. It is however from Baltimore, Drontlieim, anu the Shet
land Islands, that Great Britain derhl'~ its chief ~lijlplr, and the 
quantity which is annually consullleu there may be stated as at 
present not exceeuing 2000 tons. The value of the mineral is of 
course proportionate to the amount uf oxyd of chromium it con
tains, which appears to yury from about ~10 to about GO pCI' relit. ; 
but the a\'erage proportion mar lJe alJuut 4.:; l,er cent, and with 
this yieIJ, I am informed, it io ill ordinary times worth £12 to 
£13 sterling per ton in the Lundon market, where the highest 
percentages sometimes brin; so much as £20 plT ton. 

Ore has been discovereu lately, I understand, hy Professor Adams 
the State Geologist of Yermo nt, ill snillcient quantity to become 
economicallyayailable, in the serpentine of Jay and in that of 
the neighbourhood of Troy, which are continuations of the two 
raliges of serpentine, already described as occurring in Canada, 
in the Township of Potton. Having myself met with luuse pieces 
of the mineral, in the yicinity of l\Iemphramagog Lake, between 
six and se\'en years ago, I Y,as prepared for the occurrence of it 
in the rocks of the Eastern Townships; and though specimens, 
from economic masses in s/ta, ha H~ yet been ohtained from only 
one locality, the presence of it in a great BlallY places, in dis
seminated crystab in the serpentine, whkl! has such an exten
sive range through that part of the Prrwince, and the discO'.ery 
of loose blocks of the mineral, one of which \yeighs, as has been 
mentioned, six hunur:d pounds, leaxe little doubt that other 
available localities ,\ill be found. The Canadian locality in 
which the ore is known to occur, is the twenty-sixth lut of tLe 
seventh range of Bolton, vdlcre it ,yas IIi:: co\crcd hy Mr. Batchelder 
of Troy, who subsequently purchased the lot or the British Ame
rican Land Company; a., stated by Mr. Batchelder, the hell is 
about a foot thkk, and as analysed by ~Jr. Hunt, the ore gives 
45·90 pCI' cent. or II;;yd of chromium; the six llUllllred pounds 
block gives 49'75 per rent of the t';lme oxyd, and the dimensiuns 
of the mass shew that it must be from a bed at least eighteen 
inches in width. 

Bort ~Manganese or TTT(ul. 

Several of the oxyds of manganese are useu in various manu
facturing processes, but the peroxyd of the metal is the most 
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important, as easily yielding a large quantity of oxygen gas, and 
thus affording the meal13 of forming bleaching agents, so inclis
pensible in the arts connectcd ",ith the preparation and prillting 
of cottons amI other cloths, anel in the preparation of rags for the 
manufacture of paper. There arc two furms in which the great 
mass of the peroxyd is found in nature,-grey manganese ore 
or the anhydrous peroxyd, and bog manganese or wad, the hy
drated peroxyd. Sir H. T. De la Beche, in his Geolog'ical Report 
on Cormyall, Devonshire and"\'Y est Somerset, in England, states 
the value of manganese raised in the two former Counties in 1837 
at £40,000; bnt the mining of the English mineral, which I am 
informed can scarcely be ,yorked profit aLly nnLler £8 per ton, 
has been greatly interfered with lately JJy importations from 
foreign countries, particularly from Germany; the present foreign 
supply into the Fnitecl Kingdom is alJout 8000 tons per 
annum, the average sale price of which in ordinary times is 
about £5 per ton. The anhydrous peroxpl i3 the more abund
antly employed material, and is in general the more pure; it 
occurs in veins; the wad commonly contains a considerable 
quantity of oxyd of iron, silica and other impurities; it is a 
marsh deposit, found in situations similar to tllOse yielding bog 
iron ore. The yalne of it of course depends upon the amount of 
pure peroxyd of manganese it IlLl)" hold, which appears to vary 
from about 30 to 70 per ee:it, hut I have 110t l)cen a11e to ascer
tain the ratio of price in proportion to the quantity ofperoxyd, far
ther than that for the various qualities of the different kinds of 
manganese ore, wId in the British market, the quantity ranges from 
£2 up to £8 per ton. The ',yad th3t has been met ,yith in the 
Eastern Townships is nDt of the best description, and neither in 
quantity nor purity is it of much consequence, farther than that 
it shews the existence of ~lIl:h ore in the district, and the pro
priety of such researches as liLly end in the discovery of purer 
deposits. In Yermont manganese is found in several parts, hoth 
as vein and bog ore, and worked to profit, and it is quite reason
able to expect the same in the prolongation of tIl(; Vermont rocks 
into Canada. 

In the Eastern Townships wad was met with in three localities; 
one of them is on the twenty-second lot of the twelfth range of 
Bolton) and another on the twenty-fourth lot of the fourth range 
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of Stansteau, both of them un day slates. III the first locality the 
deposit, which diu 110t l'xeel',1 three to ;iix indlc's in thid;:ne~~, 

l'estcdimmelliatcly UpU11 the cl,tte~, filling up the illter~tic(,:5 among 
the loose plates o( the rock, and cOH'rillg their ellg'cs with an 
even surface, upon a gentle slope at the fuut of the hill; the 
extent observed dill not (,\.(,l'c<1 fifty to one hundred yards in 
leng h, Lr but a fc\l' yal'lb in breJ,11lt; the yield of thi~, accord
ing to the analy;is of :'1r. lIullt, i, 26 per cent. of the pure 
peroxyrl. In the second I'Jetli!y tLe liuantity <.1ill110t appear to 
be of any greater illl portance. 

The third locality is on the ninth lot of the tenth range of 
Stansteau; here the ore is lllet with near the wrface of a deposit 
of sallll, and it occurs in bL1('!;: porolls llUllules havillg the unequal 
sizes and shapes of p: ,(ato('s, which are distrilmted irregularly o,'el' 
an area of about t,yO :HT<:i, in aggregatiuns occupying various 
sized forms up t,) two anl1 three yal'(ls in diameter, anti hayillg 
sometimes the 11q:tll or a foot; aftcr \rashillg the ~all:l from the 
nodules the yidd uf the ore: c[' this depusit is 37 per cent. oCtLe 
peroxyd. 

It has already been stated that traces of copper pyrites and 
variegater! copper were met with in sever:)l parts of the district, 
usually in the yiclllity of thc bands of maglll'~ian limestone, 
whieh have been s\:\'(:ral times mentiolled, and their supposed 
equivalents, and the massil'e whitish-grey limestones of Upton 
Acton auu \Vickham. The (luantity IJOl'l'cver appears to be too 
insignificant in every c;,s", tu be \yorthy uf fartiler notice, with 
the exception of three, where the ore, OCCUlTillg in veiH.'> hearing 
the character of reguLlr Iu:le~, seem., to be sufficient in alllount io 

jusW'y the risk of small crop trials, notwithstanding the promise 
of a profitable result Call1lili. be assertCLl to be n:ry ell(:uuraging. 
One locality is on the fuurth lilt or the secoml range of Inverness, 
in the occupation of :Hr. George, where, on the south-east siLle 
of a "nlley not far from the position which would be in the direct 
run of the associated serpentine and dolomite of Leells and Inyer
ness, a vein of opaque white quartz occurs in chloritic and talcose 
slates, auu coinciding in its direction with the strike of the 
measures, maintains with the valley a course a lit1lc to the north 
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of cast. The qnartz, ,,,ith a mixture of chlorite, presents the 
thickness of about two feet, and the ore is disseminated in it in 
irregular patches anLllumps, some of which would weigh upwards 
of a pOllnrl; but the patches at the out-crop, in the spot experi
mented upon, arc so thinly scattered that notvvithstanc\ing the 
produce of the pure ore, ~whieh is ,"ariegatetl copper, is upwards of 
60 per cenL, the whole two feet of the lode do not yield more 
then 0'74 pCI' Cetlt., which 'YOnlr111ot give more than 90 lbs. of 
copper ill a fathom forward by a fathom vertical. 

The second locality is on the seventeenth lot of the seventh 
range of Ascot, about a mile from Sherhrooke, on the road 
between that place and LClllloxville, where a lode occurs, ,,-ith an 
underlie to the e~lstwanl of 65°, running nearly north and south 
in the direction of the ,tratificatil)n, ~which is irregular at the spot, 
probably in conseflllellce uf all lJ:lc1l1lation; the veinsione is white 
quartz, and the lode includes patches of a ruck simibr to that in 
which it lies, which ap;):'ar~ to be chloritic and taleose slate. The 
thickness of the lode is ten inches to one foot, and mueh of it is 
tlecompused and. present,; the condition of a brown ferruginous 
earth, called ;)0.::((1/ by Cornish miners, which constitutes 
nearly tlle whole at the top, and lo\;-er down is irregularly 
mixed with the veinstolJe; the ,fj0::.:an cont:-<ins small quantities 
of copper pyrites, and ,,"here tIle veinstone is unclecomposec1, larger 
patcpes of the same mineral are displarc:l. On the west side of 
the lode the rock is rerlnceLl to the same brown ferruginous 
state as the crop, to such an extent in depth, that it is 
difficult to distinguish it~ original quality; it has however a 
slaty structure, and flakes of talc exist lwt\Y~en the plates, and 
the rock close hy it, as stated above, is chloritic and talcose slate. 
The yield of the lode, including the f)1i::UII, as determined by a 
large crop sample, is O''I~) per cent. The pure ore is of the 
richest quality of copper pyrites and IH Ih8. resulting from the 
washing of 'I JIbs. of the lode gives a produce of 30'3~1 per cent. 
This would be equal to about 50 Ills. of pure copper in a fathom 
forward by a fathom vertical of the lode as the result of the crop, 
and in addition to copper it holds traces both of gold and 
silver. The lode was followed a distance of about fifty yards, but 
a search for it on the side of a hill about one third to one half a 
mile farther southmud in the direction of its run proved unavaiI-
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ing; though several slllall qnartz nin,; Were met with, none of 
them appeared to contain clipper. 

The third locality is in tite firt~'-first lot of the twenty-first 
range of Upton, in the o('cupation of Mr. OllilllCt. The lode in 
this instance appears tel be tranSHT'l~ to the stratillcation; its 
course being from south-cast tu lIortlHYCst. The rock whi<:h it 
intersects is the ma,~in' \Yhiti.-;]l-~Tl'\' limestone which has a . - , 
breadth excel'ding the disL\:Il'e speciilcll. The brcal1th of the 
lode is from a foot to eightl'l'n indlc,;, aIl11 it i, composed of a 
mixture of white quartz anil cak-.'par in w/tich copper pyrites is 
rather sparingly disseminatclI; the crop is much stained hy thin 
films of green carbonate of copp('r. A sallll)1e of alJout 24t lbs. 
as near til an :werage as c,mItI lw determined h." tile e."l' having 
been taken from the crop of the lode, it gaYe a prollnce of 3'84 
per cent. According to this the yield of metallic copper in a 
fathom forward by a fatltn~ll nrtieal would be 300 pounds. The 
copper contains a trace of sih'er. 

Gold. 

It appears from the Heports of some of the State Geological 
Surveys of the "\merican Fnion, from variolls papers which have 
come before the pnlJlic in Silliman\; Journal of Science and Art, 
and from the statements of "Ir. James D. Dana and Profes
sor Charles Upham Shc'panl in their works on Mineralugy, 
that the existence of goltl in North America, occurring in more 
or less quantity in YCins amI alluvial (h'piI-:its, has lJl'l"Il traced at 
intervals, some of which are consic1cralJlc, from Georgia, the 
Carolinas, Virginia and other Siluthern States, and e,'en from 
Mexico to the Chamli0re in Lon'er Canada. It is not improbable 
it may follow the run of one and the S:lll1e geological formation 
through the whole distance, anti ,yill ultimately lJC tracet! to 
Gaspe. Along tllC whille li'le it seems til be associated with or 
in the vicinity of rock-;, strollgly ellaracterisec1 hy magnesia, 
such as dolomite, serpentine, bk and chlorite ~b:es, and at the 
same time marked by the presence (,f chromic iron, titaniferolls iron 
and rutile. It is found in similar association in other countries, 
and the desaipton of the Pral Monntains, fur ,yhich we are 
indebted to Sir R. I. lVr urchison am1 his companion~, sk~,,'s that 
these chararteristics are conspicllollsly dispbycJ in tItat auriferous 
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region of Russia, wherc the gold is accomp::tnid also by platinum, 
which is statcd in Silliman's Journal flJr Scptemhcr last, to have 
been obscrvcd very recently ill one of the gold mincs of K ortll 

Carolina. 
'What has alrearll' been saill of the rocks of the Eastern 

Townships is suffid~nt to exhibit that the ~'elleral typcs abo\'e 
alluded to are legibly il1l1:rinted ull the C;~ludi;\l1 prolongation of 
the Green Mountains, amI the geulogical analogy bet '\"CIOn the 
Canadian strata, antI those of the more SOUtllCI'll ~;t<ltl':, is drawn 
still closer by the (li:w()ycry of goll! in the district under descrip
tion, not only ill alhl\'ial 111'jlIIsit but also (in mere traces l1Owcrer) 
in a vein. In the differellt localilico in \yhich H~in ~l)ld has heen 
found in the Southern St:lt('~, the metal appears in most instanccs 
to be in a matrix of wldte quartz, as a H'ill~ti'IIl', somctimes asso
ciatell with either iron or copper pyrites, or with gaiell;1 or blelll1e, 
and it is remarked that the pyrites is often found decomposed 
and converted ill:n hydrated \I"roxyd d iron, ,;trongly mark
ing the crop of the yein. Till' mctal 1!O\\'(~\er is not in all cases 
confined to the rpartz nin; si,jlll'1imc~ it extem1s into the rock, 
hounding the quartz on cath side. But the gold, \yhether in the 
quartz or in the metallic snlpliUl'ets, or the hydrated peroxyu of 
iron, or the rock of the country, is always natiYe, and it is dis
seminated in grains wIdell, though somc1in:cs visible tn the naked 
ere, are most fre(lUcntJr so fine as not to bc discerJiible in the 
matrix, noiwithsUtl1l1ing' it may be pure milk-\vhitc quartz, even 
with the assistance of a powerful magnifying gbss, until the 
matrix has been brnise(l to a powder, and a sepiHation effected by 
washing. "In far thc greater lHllll her of cases, the eye detects 
"nothing but (iuartz, or sometimes l1let;\Ilic snlpllllrets of iron, 
" zinc or k;~ll; and the ulJ,('n-~r, unless instrueicd in the case, 
"would ne\-cr suspect tll\~ 1'),C,;,'l1CC of golll, either distind or in 
"the metallic ,;ulphnrets." The veins are of various breadths, 
from one foot and le . .;-, to fiye feet allI1mlll'(.', and the rod;:s ill ,,-hidl 
they occur appear in general to be talcose slates, or clar slates not 
far removed from them. The Yeins seem in almost en'!'y ease to 
coincide with tIle stratification both ill strike and dip, thus 
assuming the semblance of beds. Pr;;:l':i:3ur Silliman, in his 
" Hemarks on the Gold ':'Iines of Virginia," (Journal, yul. 32, p. 
98,) from which the above facts are taken, states that the expense 
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of working the al1l'ifc'~'()lF q:::ll't:~ i.; ;3,) t,~ :~i '-'l'llls pi'!' lu:) II"" 

and the prollnce of the' ~alm' li)() ]],.;" IC,1I'in;;' (lllt fL1di!);I.'; amI 
extraordinary re:;mlh, fl'll:n ~,; L amI ~,i! to ~:);lO ill y:due, the g-olll 
being estimateLl at .1/~ cl'nb 1lL'!' gr:iiil, \\ llirh ill 1'Ii1l11l1 lltllllbel's 

maybe said to eqllal :2,) tt) ::::)() :~Lii;:,; (Ii' g'o!d til IOn jL;, ,i' the 
rein, In Somerset Cellnt:; in '\'l'i':llunt, g,,~,l b., k'l'll 111d \\ iill ill 
a qUiirtzyein with 11: lhatl'tl p"".\:,l uf irun, cuinciding with illC 
stratification, in tak.I~L' ,;J:ltl''', J)::1 ii i, n:l statclIl:y l'rdL's"ur 
Hitchcock \\'l1O hJs giH'n :1ll aClount loll it in Iii:; ;~q:"rt of 1be 
Geology of the State or -:lIas<)cllCl,etb, tltat Ow quantity is of 
economic yall1e. 

The only localit:' of a \":'in \\ itll tLll'e.s d ~()II1, yet l~l'
terminell in the Eastern 1'0\\,11,)1;\1', is ill 1\:(' licillil:,' of ~lllCI'

brooke, the metnl being fuund a:;,;"ci:tit'll \-:ith tll(' cnJlill~r P:,TitCS in 
the vein which has alre,l,ly Lc'C'!1 notiCl':1 [u;' 111'-' Lu:'!' 01'1', Ull the 
serenteenth I"t of the ~f'n'llth 1':111':::'-' uf "\<1)1. In c::~ ljii,,!'iz 
gangue, the hydrated P"-!"I,,),:l Ill' iroll, t~!I' Ijll:t:itr of Lbe rod: 
to Iyhich it be!(JJl~'~, and it.; confol'mit)- Iy:th tll,' str:ltilk:ltion, it 
agrees n-ith the s:Jl1th:_'rn IUl':11itics al!'l':u1y mentiu:lt'tl, The fluan
tityof the preciou~ m~tal ]llI\Yl'ITl' appears to he insignificant. 
Bllt it is to be remarked, that tlIe :';'111:1 in tbe llliltrix being illl-isi
hIe to the eye enn as,ited lJr a lil'tc;'i1ifying ;,;'L)",:, the e:-.:.l1l1ina
tion of the ycin ,-r:,s ll:>t m:l'1I~ witil a :;ll:)\\'I"ll~c Ill' its p:'c',l'ncc, 
and it n-as only in as';ilyill'~' the CII]'[lcr ohtailil'll b,l- sillelting a 
washcll sample of cnl'Il':r pyrite,.:, rlCslJltin.~ fl'l'lll 7-1 lL,:. of the 
vein taken indiscriminatel:', that the co;i.';(,·l}l'C of tlle gold was 
ascertainl~d. L\r'cll;'lliw; til this tri:d, 100 l!i:;_ of the vein -,\'(m]:l 
yield 1~} OUl1l'CS of COI)l)('!'; 1,SO ~Tail!;; of whirl! c:pp:')' yi~'1:1cll 
0'031 parts of a gr:.ill IIf gulll. T!:t' liln Ibs. of the '-('in \\uiI:ll 
thus !!'jre 1'03 rrrain of "0],1' [lwl the ,-alnc of tlJe llil'Ltl in a tOll 

u b b' 

of the rock woulLl be alwut $1. The l:~O gLlins of l'0ilp::r yielded 
also O,lG2 parts of a grain of sih-.:'!'; SII t::::t lilD llJ '. of the Hill, 

. '1" I . I" 1 -) • f'" III ac!, It::m to the go ll, contams ,)'.1 ;T,;ms 0 ~iJn'l', 

It is unnecessary to mention that these re~nlis are valuckss in 
an economic point of vicw, and 110 allusion to tll!.'i!l WI);;]d hayc 
heen made beyond a Jla,;sillg notice in ~t:lling the prodll~e t:f the 
copper, did not the presence of the prcciul1s Bleb.! in a Y('ill come 
in aid to illustrate the general character of the r:Cf,;itln, and in 
particular an alluYial auriferous drposit, wbcre the (lU::llltity lllay 
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prohably prove of more importance. This dcposit is in the 
Scigniory of Rigaud-Yauc1reuil, the property of the heirs of 
the late Charles Etienne Chanssegros de Lery, Esq. The spot is 
on a small ctream called the ToufI'e des Pins, a tributary, falling 
in on the rigllt hank of the Chawli0re, about fifty-eight miles from 
Qucbec. ~!r. C. de Lerr, one of the present proprietors, who six: 
years ago exhilJitecl to me the specimens of gold he had outain
cd, has informed me that the first piece of the metal \yas discover
ed ahont thirteen YC:1rs ago by a daughter of one of the censi
faires, and the faet coming to his knowledge, he himself made 
sl'areh, and foulld another picce in the hed of the stream. The 
(liscovery ,,'as COllll1Hlllicateil to the puhlic, through Silliman's 
JournaJ, YO!. 28, p. 112, in April, 1835, by Capt. F. H. Bf.dde
ley, of the noral Engineers~ "'hose zeal in Can:llli:l1l geology is 
well knoml in the Province and else,,'here. The \ycight of the 
piece is Rtaterl ill tbe Journ:JJ to \;:1\'e been 10'63 gt'ains, but thia 
,,'as only a fragment separate(l from one uf the pieces, the re
mainder of whil'll now weighs 105G grains. Subseqnently to 
this, :\1 r. de LeT)" from time to time, continued to meet \yith small 
Jumps and grai115, in and about the same spot in the cluBnel of 
the brook, an(l11p to the autumn of 184G, the "alue of the whole 
he had collectcd by han(l, withullt any process whatever of \'\a"ll
ing, mar haye amollntf,d to $130. The largest three pieces 
lla\'e heen weighed IJY HI'. IItwt, and their ,,-eights arc 10G8 
grains, 105G grains, and, JJ gr"ins. Since that period, a slight 
examination h:1o' been made (If the deposit, and Ltst season, pr0-
violls to my visit to the locality, which was late in the autumn, the 
alluvium had been washell experimentally in small quantities in 
seycml places along the banks of the stream with more or It'ss suc
cess. But o"'ing to freshets and other circumstances, the amount of 
work done ''':1, insignificant. One mlshing (the unly regular day's 
work) of sixty JJUsltcls, by means of a rocker, or species of sltaking
ta~Jle, in cOl11mon use in the Sdutlicrn State~, produc:,;c1440 grains 
of gold, ,,-hich wonl(l be equal to ahout 7t grains to a J)ushel, the 
weight of wltil'h bushel "could be about 100 Ibs. Abont '.j lbs. 
of gnwel, washed in 111y presence by one of my own men, produced 
a quantity eqnal to about 2 grains to a bnshel. The metal how
ever is so unequally distrihuted, and so little has been done that 
• 1 ' it woull be premature to consider the above an average retnrn. 
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I am informeLl by Mr. lle L('r~~ that it lu: been ;[';,ll i;t;ucl( Ly 
the examination, that thc IlLTn~it, ill parts rI,,;!' UpOll thc brook! 
presents indic,ltions of I)('ili.~' Qmifl'l'lIllS e'I' llcarl)' t \"0 Illiles up 
the valley, which for that ilj'l:l11t'C ll:h ;1 lJcaring tl) 1111; north
east, coincident "'itll tIll' !C.'l'ller;l.l strike 1)1' the ctr;dili''.lti''l], all(1 
that in aile place near t!t~, ';'II( \rhl'I':' the firot lli:;I'nyerie:, '.\'l're 
made a few particle, "I' guld \HI'" fIlUll,!, Oil till' S'lntII :,;,]:' of the 
valley, ahout fift:' feet ;(]I:I'\I,' tlll' hell "rtlIe "tream) an:l alJ:mt 100 
yards J'(~moHLl from it. IT I' infurlll" me, abo, that a few part ides 
were met with ncar t~le road, wlii";1 i" on the rigId, ballk of the' 
Chaucliere, on a slllall tribllt:1ry Lrll' 'k~ caIkd the ]~!li"l'an Lc~~ 
pard, nlso running with the ':(rati!lcation, a~I"llt two miles h':""" 
the Touff'e des Pin~, and (J'I' P:"c,' i, repodeil til 1I:l"I' ];":':1 fUUllll 
higher up on till' ChalldilTe,lwyolHl tIl'" ~i'i~iljqr::. 'I'LL, total 
quantity obtained from the first di"I'I)\C'rr lip to the end of OdolJer 
last rear, erJllals a value of all')"!. )(). In an a:;sar of ~l. 

small piece of the~")L1 01)Lt!lC] frull! '.l r. C. I:C' Ler,\, :,11'. HU1I2 

finds it to contain 13'::!/ per cent. 01 siiH'r, so that tLc lillel1L:O;s of 
the gold would he :?O ~~. C:lr,lt8. 

Distinguishing lJebreen the nill millcs and deposit mines of Vir
ginia, Professor ;-;illiman rcmarks :-

" The latter contain only alluvial gold, or gold at lcast disen
"gaged from rock or nin-stones ; it is o1JVioll.;ly not in its 
"original connexion; it h:ls doubtless pl'<lCl'l'lled (ruIIl the des
"truetion of regular veins or bells, and of the rocks which con
"tained them; the gold has eithcr remained mixed with the 
" ruins of the rocks and of the ,"eins, Of has been tr,lllsported 
" and scattered, sometimes far and wille, by the moring pum'l 
" of water, and buried at depths more or less considerable, in 
"loose materials. Sometimcs the gohl i~; found illllllelliatcly 
" under the turf or sod; tllis happens most frequently on hills, 
"but more commonly it is in lower situations, under several feet, 
" or even yards, of soil, clay and gravel, and it is most abuu
" dant next the slate which underlies the whole of the loose ma
"terials, and which slate is sometimes soft, being in a state of 
"decomposition. 'Vhen the slate rocks arc solid, and their strata 
" stand nearly perpendicular, the gold has been sometimes found 
"in the crevices between natural layers of the rock; at the 
" Whitehall mines, in Spotsylvania County, the gold extended 
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" Llur';i,Y:~li'l~S in this ll),[;]!lCl', somctilllCs to the dcpth of three 
" fceL" ... " Tho largest. masse,; of g'ulJ. kln' lieen i1i:;f:o\'crc,lncar 
" rinllcts, or kooks, or runs of watcr, e::dleel in the language of 
" 1h~ tUnlltr:,', bL11]CltC.;. III sne'll sitn:ltioll"', piec('s ha':e becn 
" fonml ·,n·i.:;ilins' sc\'eral ounc:.'s, awl in :';iJrth Carolina, ~cy('rClI 
"1":'''''11s. On a ur:llll'li at ti::, y;'Li'l'~lall millcs, gUll1 to the 
" \""i"" of' ':'10 noo Wil': fuund iiI t1il' C::Ul'."c of a few (ttl'S, ill a __ t l.v 'jr1, - " 

" sp.:::e of t\-;cntr Let ~J;'Lll (', a'](1 i!Pi,OOO valuc IIf guld ,,'as 
" fuul!Ll ill Ti;l:1L'l":; Ii::l;", in L'::'i:,:t CctJlit:.-, i.l tllc course of one 
« \YCt':'. It ILTrCi1.;; l}'it nn[;c':;nclltly ';11t th,~ nill mines are 
" (~i::,C'I)\-(~i·:_.J lil (,\"E:_ '~'{r~Cl;~C (J~' \r~-'.'.,Lin6' IL~~ e~lriI!, particuL~l~y in 
" the L\L\;~\ L:~.-',." 

'i-he dCP')3i: II:; the f3\'igni ): r (jf I~ig:ll](1-Yawlrcu;l is of the 
tlL~l'~·.C~t_T ~~~J:j~l-G (\~.~ .. :.~j~_:\~{1. In -)~-"-i;'~'il-iia it 1.,YJJ~JJ, I prc:,ulne, lJe 
tCin:e· J

, a 7 ;',1l:1 a full i:l'.'l",tig:ltion of it ',roul,l pl',:1nl:Jy 

L';"l~ tnl~le c1is~,JY2IJ of the '.'i'in from the d!:,·trudion !.t' \yl!i"h it 
i:; lkriHJ. '~lJC ,1q)·:t OCl'l~pi(3 the C(,i)~rc of the: D!;cT in \yhich 
it ('xi.·[s, ",Uch is ,bp ,11111 nd very Lroacl, anLl the amount of 
tldri[,;., y,Hies c!)i1.3ic1cra~;I:,- in <1i,:'crcnt plll'tS of its dl.)triLl!tion, 
\yl!ile the brul;], has cut Lloym tlmngil it in many lIb'('s, expos
iug lL~ hL3"o)'-.",,;Lcc] lby slate, 8nd occa.'i,mal quartzose 
bands ,:il \\'llic11 it l':'::'. The li"i;'Itll' is a ;:'I';,,';cl or shingle, of 
which the pd)l,lt's are tL'ri \'eel from the Y;1i'ious rocks composing 
the c:;;wLry, at least as far nOi,th-\';c.;t',yard across the strata jls 
tllc band ur serpentine described as tra\'(~r:3in~' the Chaudiere in 
the i]"rtli-l,Hcst part uf the SCi;'lli.lry, tliG distancc to which is six 
miles, aml it is not :i~lpr.lL1Lle somc of it may he derived from 
sources still farther in the same direction. One class of pehbles con
sists of talc-use nUll chloritie slatcs, and glossy-surfaced clay slates; 
anothcr, of the YariJLlS qualities d t.he r:lck:; ~';hicll have been des
cribed, as lJli:,~tmcs of corneous quartz and diallagc, or hornblende, 
or felLl'par; i1 third) of \'(':n-stone qnartz,and a fourth of serpentine. 
In the smaller parts of th~ gra,'el are found !;;r:'.in, of chromic iron 
and crystals of rutile. '1'11'2 serpentine pebbles are often in a de
composcd condition on the exterior, giving an ac1hcsin, unc
tuuns, and partially f\~rril.:;'inous eLy. A clay of this descrip
tion is occasionally ~cc:n :1111on::;- the peblJlcs in a thin layer not 
far remoyec1 above the slatc~, and in some places a deposit of per
oxyd of iron or of manganese, coating the pebbles and filling up 
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the interstices among- th,'m, rnns ill thill h:)r:~:'lntal patches. The 
pieces and p:ll-tieks of gl)lll are almost all found towards the 
lower part of tIle' 1j,'PII"it, awl m~mr are di'l'<l\'cn::\ ill the cki'(s 
of the slate, "here the plat\'~ h;l\'e been loosened IJY external 
canse,;; but tlw extl'nt t'.! which tit:, pht\'.3 h;we been so 10IJocneu 
is SOlllf:iilllCS SII small tbt it YfOnU ,,(';u;'cly he supposed ihey 
h;tllbeen sl'p.c!'atcd at ;tll, yet s':ales of the metal ,rill ]Je fuund 
Lchn'cn the"}]. S",ne pi,'Ce'; ;1,'(, f'll11::1 ill thc unctuous clay, and 
among the in'!l all 11 llWI),:;"1ll2"C-C"11tc 1 Id;blrs, a:](1 the gold 
• If" t' " 11 l' . I 1 • ItSI', , IS some Il,1CS 1':,111;1 r ,o'l,:'re( "'Ita a (; oS~"r-alllJenllg film 
of the hy,1rccj .·.11,c~r,'\!',1 I,f n::lll{:;',1l1C2l'. TL:~ 1';el.:cs Ill' gu],) are 
all more or ICeS rV111,,1':11, il:,'ir (:ri,'~'~~!:d sh.1rp :1116'le5 and corners, 
resulting r".:1:} the I1wde Ll y,'lii,'h l:l'~r lie in the n'in, h;niilg ]JC'.:ll 

worn inY;,:- 111- ;~t:r:tI"n. III SOlll~ lof the br;~';?,tJ hUYI'('I-er, Slil.lll 

portiolls of iLc "(,[I'-<onc quart,~ rCll;:1::1 nrdy a<1:lCI'::lg, 
['nI:·ss the ~',l:l were seatterell to a ('ol1:IIL'r;lUe l1i:;tance [i'om 

its sonrc::', it ',;unlt1 Lc C'\l':'d:'il tk~t ik' l),.cmel! or l~qlOsit would 
ohseryc a ;"'l!cral course in some licgr(L\ paj';;!ld wit~1 :lte parent 
vein; :1':,1, im'er"cl:--, the I;('poil rnnni:lg in a g>'IlL'Lll line for a 
con:::i,lcra1)L: !li.';~ll11.C p,uallel \yitll the .'itriLL: of the stratificLltion, 
which c,jnci1e3 with tli(' dirediol1 ut'the WillS, it is to lJc inferred 
that the vein from \vhich it is derived is not very far removed 
from the dcpc,it. It:s worthy of remark, that the po:iliol18 uf the 
gold-bearing yein of the dcinity of Sh'c'rbrlloke and of the aurife
rons IlL-posit of the Seigniury of rrigaUiJ-Yawlreuil, bear directly for 
one another ia the g:·neral strike of the .';t;",tilkatio11 of the inter
vening country, and that ihey sbnc1 at an erJ11al distance from the 
outCl'I)(1 of , .. hat i" cOlbideretl the base of the Famine and St. 
Francis fo;silif'cl'ull:; limc~tl)'lC. The general charader of the 
rocks of the two localities is not unlike; there appears to be 
les8 chlorite on tlw ChaUiliere, rt!ld J11'1rc talcose clay slate, but 
there is little douht they belong to the "ame formation. The cur
neous rucks arc much nearer the auriferous position on the Chau
diere than on the St. Francis, lmt there i~ bel ',,"cell the TouITe 
des Pins and the Famiile a band of the same pecnliar dingy 
olive-green tr:mslucent serpcntine 111el1tiol1ell in the general de
scription as occurring on the line of section not very far from the 
Georgeville limestone, the place of whkh serpentine on the St. 
Francis would be between Sherbrooke and Lennoxville, standing 
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there in the same relation to the auriferous vein, that it does to 
the deposit ill tlw yicinity of the Chamlici'c. One or t\Yo small 
quartz vei116 run under tll() auriferous deposit of 11igauJ-Vau
urenil, anJ it i~ not improhalJle that in these or other quartz 
veins that may be ne:lI', the S .• lll'l:e of the golil will be found. 
Those displaying hplrateJ pcr:npl of iron should be especially 

examined. 

Granite and ot,ll[t Slcmc suited for ]Jaild!".'l ({i/(? lI1ill-stones. 

The intrusi';e granites "J!ich haye been mentioned as occupying 
various localities ill ~~tansteatl, Barllston, Barfvrd and Hereford, 
would yield an inexhaustible amoullt of material of a YCrr beauti
ful and proba1Jly eml11ring Ql1<tlity for hnilllil'g purp0C'es. It 
presents an even mixture of translucent ,,-hite quartz and opaqu~ 
white feldspar, vdth a rather sparing qnantity of brmynish-black 
mica eflually disseminatcll, and the H'g-uLtr arrangement of the 
constituents gin', wlJCn viewed at a sl;urt lli~tallce, a uniform 
very light-grey culour approaching to ,,,hitI'. It appears to me 
more pleasing to the eye than the celebrated light-grey granite~ 
of Cornwall in England and A1en1een in Scotland, so much used 
for buildings requiring strength and durability, and it much 
resembles some of the best granites of :\Iaine, Massachusetts and 
Connecticut. The feldspar has been tested by Mr. Hunt, who 
finds it tu be potash fellispar, "hich is the variety belonging to 
the Jastillg granites, in opposition to soda feldspar, the presence 
of which generally leads to early decay, under atmospheric influ
ences, and the probability of its durableness is further indicated 
by the fact, that the weather appears to exert littli) eiTed on the 
rock in those natural exposures in which it has been observed. 
It is free from pyrites, the decomposition of which so often 
injures the beauty of otherwise good stone; and as a 
further useful quality, it is capable of being split with facility 
by the application of wedges, into rectangular forms of 
almost any required size. Into such forms it is often found rent 
by natural causes. Many loose blocks of the stone are found 
scatterell through the Townships in which the intrusive masses 
exist, and in that of Stanstead both the blocks and the parent 
rock are split up and used for under-pinning frame and brick 
houses, for door-lintels, window-sills and steps, and they would be 
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equally servicable for gate posts. The esteem ill which such 
stone is held for blliIlling purposes is attested hy the fact, that 
according to Sir H. T. Dc Ia Beebe's TIeport, about 20,000 tons of 
it are annually raiseu and exportcll from Cormyall amI Devon, the 
value of it before cxport being about Is. 9d. a cuhic foot, or 
24s. 6d. a ton; the yalne of it in the English metropolis is 28s. to 
32s at ton A consillerable quantity of granite is exported from 
Maine, Massachusetts and COllllCdicut, anu some of it has been 
carried for building purposes eYen so far as the Gulf of I'IIexico, 
a distance exceeding 1 JUO miles. 

One of the localities in ,Yhich the granite is met with in tIle 
Eastern Townships is on the nineteellth and twentieth lots of 
the fourth anu fifth ranges of Hereforll, 011 the intended line of 
the Saint LawTence aud Atlantic Rail-road. In ,uldition to tIw 
localities already mentioned bet,Yeen Stanstead Plains ami Mel1l
phramagog Lake, and the granite dyke near the village, others ill 
which the rock is met 'Yitb, are the first lot of the ninth range, the 
seventh to the fifteen th lots of the tenth and eleventh ranges, and 
the twenty-fifth to the twenty-seventh lots of the tenth range of 
Barnston, and the fifth to the ninth lots partly in the first amI 
partly in the second ranges of Darford. 

The trap of Brome and Shefi'ordl'lIonntains, much resembles 
the previous rock in its general colour, and in the fact that the 
colour is the result of brownish-black mica (sometimes hornblende) 
disseminated through a white base. It would in general probably 
be called a granite, but it is devoid of one of the essential consti
tuents of that rock, having in no instance that has come under 
my observation displayed any admixture of quartz. It would pro
bably be more easily quarriell than the previous rock, as in addition 
to splitting with facility into rectangular blocks, it in many places 
was ohserved to possess a stratified semblance, shewing planes 
sometimes at yery moderate angles with the horizon, dividing it 
into thicknesses of two feet and more. It is a strong rock, very 
probably capable of resisting great pressure, and perhaps some 
parts of the two mountains might be found to give a tolerably 
last:dg material but it would probably in general be inferior to , . . 
the previous stone in durability, as in natural exposures It was 111 

. many places found to be decomposed into a loosely-adhering 

F 
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gravel, for several inches on the surface, and its ruins constituted 
a large portion of the soil of the vicinity. 

Both the true and the psendo-granite above mentioned are used 
for mill-stones in the Eastern Townships to some extent, and 
though greatly inferior to the French burr, appear to afford a very 
serviceble substitute for mill purposes, as their cost docs not I 
believe exceed one-fourth to one-third that of the French stone. 
H is probable the true granite, from the superior hardness of the 
quartz it contains, is a better material than the Brome and Sher
ford rock; the latter however is more scattered over the district 
in loose boulders than the other, and when these erratic ma,~se3 
are split and dressed for mill-stones, it is very probable, as there 
is \'Cry little difference in the a~pect of the one kind and the 
other, very little distinction is made in the selection. But 
since leaving the district, I have been informed by the Honour
able lUI'. Knowlton that a better native material for the 
purpose of mill-stones than either of these rocks, is obtained in 
such a position on the sixth range of Bolton, where the l'Oarl from 
Frostville to Potton Ferry crosses it, as induces me to suppose it 
must belong to one of the two very quartzose bands, between 
which the serpentine on the west side of the Missisquoi runs. 
Abundance of this stone might be procured in various places in 
the neighbourhood of the serpentine, and probably what has 
been called the corneous quartz might be of equal avail. 

Flag Stones. 

It is probable that the gneiss and mica state of Sutton Moun
tain will, when fully explored, disclose abundance of material 
fit for flag stones. The only section which has been examined 
across the strata composing the mountain is on the south road 
between the Sutton and Potton valleys, on which large loose 
slabs of mica schist were often met with, and they became most 
abundant in the vicinity of the nineteenth lot of the second range 
of Sutton, where plates were observed shewing a superficies of six 
feet by three, under six inches thick, and I was informed they 
might be obtained measuring ten feet by five; those which came 
under my inspection were a good deal shivered at the edges by 
the influences of the weather, and not quite flat and even on the 
surface, but the fissile nature of the rock was evident, and proba~ 
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bly by diligent seart:h, quarries giving smooth plates migllt be 
found. 

On the west side of l\IempIJramagog Lake at Potton Ferry, 
and on the cast side, for some miles above the Outlet, there is a 
sandstone with a considerable portion of lime in it, which splits 
with facility into large slahs, and into thicknesses down to two 
inches; it ,yould form an excellent material for pavements and 
other such purposes, and might be obtained to almost any re
quired size up to six fll~t by three, and often ten feet by five. 
The stone has consider;lble strength, and appears to resist the 
influences of the ,yeatber ,Yeli, except in regard to colour; in 
fresh fractures it is gn'~', but exposure to the atmosphere turns it 
to a uniform light-brown or drab; the opposite surfaces of the 
slabs are almost exactly parallel to one another, but they are a 
little r\H~gh and sl'aiy, and would require a >"ery small amount of 
dressing to make them perfectly smooth. The quantity of these 
stones i~ inexhau~tib!e, and they might be obtained with facility 
on the lake shore. 

To the cast of the Quehec road in the sixth range of Dudswell, 
there is an aggregation of thin layers among the limestone strata, 
which would yield very excellent calcareous flagging; the colour 
is grey, the rock highly crystalline and capable of a polish, and 
being divided naturally into plates of two to three inches thick, 
it is resorted to f,;r gravestones, and in consequence goes in 
the neighbourhood by the appellation of the tomb-stone bed. The 
limestone between Dudswell and Memphramagog Lake being in 
general micaceous, will very probably be discovered in many 
places to posscss a fissile character, such as to fit it for flagging. 

Roofing Slates. 

Although from the great amount of clay slate prevail
ing in the district, it i5 very reasonable to expect the dis
covery of a quality fit for roofing, very little of any that has 
come under my observation appears to possess the requisite 
characteristics. Clay slate is found to he fit for roofing only 
when it has a uniform cleavage independent of the original bed
ding of the rock, and the original bedding is so far ohliteratell 
by consolidation as to afford no tendency to separation in it; the 
cleavage should be so regular and perfect as to cause the rock to 
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split with facility into thin even laminre, and these should not be 
capable of absorbing water either on their surfaces or their sides 
and ends; on experiment, therefore, they should not increase 
perceptibly in weight after immersion in water. The laminre 
should not disintegrate under the influences of weather, and 
while thev are sound and compact they shol1ld he tenacious and 
not brittl~, so that a hole could be struck through them by a 
sharp pointed instrument without causing them to splinter, and 
the same quality should render them susceptible of being dressed 
on tIle edge by [t hatchet without any danger of their breaking 

up. 
The only locality in which slates, in some degree possessing 

these qnalities, were met "'ith was on the fourth lot of the first 
range of Kingsey ncar OTIC of the belts of rlolomitic limestone. 
The slate band appeared to be narrow, and the material it afford~ 
softer than the best British roofiing slates. It shewed [t dull 
glimmering surface, instead of an earthy one, probably from the 
presence of a small amount of taleose matter; but the slate does 
not go to ruin in the weather, it splits into thin Jaminrc, it docs 
not absorb water, and can be easily dressed and pierced. Though 
the rock in general in the yicinity possesses a cleavage indepen
dent of the bedding, at the spot where the slate is found, the bed
ding and cleavage appear to coincide. 

JJlarble. 

It has already been stated that among the limestones of 
Philips]mrgh there are many beds capable of yielding an almost 
inexhaustible quantity of useful marble; the rock is of a very 
close texture, capable of receiving a high polish, and the prevail
ing colour is a mixture of a dull yellowish-white and light-grey; 
the two tints are sometimes clouded into one another, giving the 
stone a mottled aspect, which is occasionally diversified by thin 
reticulating vcins of white running through it, and sometimes the 
tints are ar. ang-eel in close alternatino- bands ~vYhich would render 

~ b' 
the pattern too formal and ribbon-like in cross sections to be 
agreeable, but might produce a good effect in sections in the 
general direction of the 1Jands, when these are slightly waved. 
The colour of the rock is sometimes a uniform ash-grey or dove 
colour, and from light-grey it rangel> to smoky-grey, dark-grey 
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and black. The black is of a clouded character, and is sometimes 
variegated with reticulating white yeins. Quarries were opened 
in one or two places (Ill some of the Lest beds of the darker 
colours, and worked to sume extcnt, the matcrial being exported 
to fle,,- York, but they appear at present to be abandoned. 

The ,yhiti~h-gn'_'- limcstunes of Upton, Act'il1 and ~Wickham arc 
highly crystalline, auLl woul(l take a gUild polish, afrunlillg a use
ful material, but the llll"urs \\-uuIJ nuL be yery different from the 
mottled qualiti('~ of Philipsbnrgh, and Lhe stone appears to have 
a greater amonnt of slllall siliLious grains in it. 

The Dmlswell limestone would yield any quantity of grey 
coloured marble; but there are some beds on the twenty-second 
lot of the seventh range of the Township of a rich yellowish-white 
or cream colour, ,,-hich would probably yield a handsome mate
rial; the stone yidJs easily to the chisel and is sufficiently com
pact to take a good polish; when fractured in a direction pa
railel to the planes of deposit, it shews glimmering spots in its 
surface, arising from the presence of thin partially distributed 
varnish-like films of talc or mica of its own colour. No practical 
trials huwen:r of its qualities have yet heen made, to ascertain 
whether this may be a serious defect, or how far the stone is 
capable of resisting the influence of we3ther. 

The ranges of serpentine and some of their immeJiately asso
ciated strata would pro)Jably afford a large amount and variety 
of material for ornamental arcllitecture and purposes of decora
tion ,,-here not requiring ('~posure to wcather; this rock, when 
free from veins of talc and asbestns, is in general susceptible of a 
very high polish, and in the llistrict displays a great div"ersity of 
the rkhest green colours, [rom light-green to almost blnck ; some 
localities give blocks of 311 almost uniform green, others yield 
material in wllich different shades are arranged in duuds, flames, 
veins, and irregular forms, and on a lake which is on the Town
line between Stukely and Orford, large blocks were met witll. 
displaying a brecciated green inlaid in white, resembling the ce
lebrated verd antique The localites in which the rock may be 
found have been sufficiently indicated in the general description. 
It bas not yet in any part of the district been quarried and 
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worked; practical experiments would be required to determine 
what might be available, and no doubt many fine varieties will 
be for the present inaccessible; but the St. Lawrence and Atlantic 
Railroad will cross one of the bands, at a point near which it is 
very extensi\'ely developed on the St. Francis, on the sixth lot of 
the fifteenth range of Shipton, and the twenty-first lot of the 
first range of l\Ielbourne. 

Soapstone. 

A useful purpose to which this substance, which is a compact 
talc, is applicable, is as a lining for ovens, furnaces and fire
places; its sectile and refractory nature render it arlmirably 
adapted to such an object, and it is most suitable when most pure. 
It will be seen from what has been said of it in the general de
scription of the rocks of the district, that in many of the localities 
in which it has been met with, it contains brown-spar, iron py
rites, chromic iron and magnetic iron, which according to their 
amount, greatly impair or totally destroy its value, rendering it 
more expensive to shape and more liable to crack and fuse. -When 
pure it is serviceable as an ingredient in pastes to obviate fric
tion, and it is employed to give a finish to the polish of marble 
and mirrors; it is the same material as French chalk, and is used 
in marking and removing grease stains from cloth; its powder 
mixed with oil is serviceable as a white paint, especially for out
door purposes; Professor C. U. Shepard, in his excellent Report 
on the useful minerals of Connecticut, states that two coatings of 
it form a good base for a third of common paint. It accompanies 
the serpentine and dolomite bands in a great many localities, and 
no doubt a large amount of good pure quality will be discovered; 
but the best bed met witb, which is one of great purity, was on 
the twentieth lot of the fifth range of Potton, where, as in a con
siderable portion of the district, it is locally denominated free
stone. Its slow conduction of heat causes it to be used there as a 
foot-warmer on winter journies; a cOllveniently shaped piece of it i:-l 
beated on the stove or in the fire, wrapped in a blanket or woollen 
cloth, and placed in the bottom of the sleigh under the feet. A 
considerable journey may be performed before the stone will be
come cold. The Hon. Mr. Knowlton of KnowltonviIIe has ap
plied an impure quality found near his residence, where it is mixed 
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with a considerable quantity of hrown-spar, as a paving for his 
kitchen; the facility with which it is shaped into e,-en-surfacecl 
blocks fitting to one another, renders it an excellent material for 
such a purpose, and its impurity is rather an advantage t an 
otherwise in the case; too pure a quality woulLl give too slippery 
a floor. 

Jasper. 

This silicious rock is much used fur purposes of embellishment, 
and is cut into boxes, knife and fork handles, chimney ornaments 
and such like objects, the value of which consists altogether in 
the labour bestowed upon tliem; one of its commonest colours is 
blood-red. A hed of the rock of this colour was met with at 
SherT)rooke; in some parts it ",-a~ about six feet thick, and it was 
traceable running with the stratification for some distance, pass
ing occasionally into a jaspery iron ore, ami shewing lines and 
spots of specular iron. At the surface it is not very sound, being 
apparently in a slight degree disintegrated by exposure to atmos
pheric action, and its texture does :1Ot seem to he quite so compact 
as jasper of the best quality. It is probable however that some 
parts of it; free from atmospheric injury, might be fit for orna
mental articles. 

Ll~mestone. 

The various localities in which limestone is met with, or may 
be expected, on the south side of the St. Lawrence between Lake 
Champlain and the Chaudiere have been so far indicated in the 
description giYen of the distribution of the rocks, that it appears to 
he scarcely necessary to enter into farther details respecting them. 
It has already been stated that two species of calcareous rock were 
observed capable of useful application, the limestones proper, 
being those which, practically speaking, may be termed pure car
bonate of lime, and the dolomitic limestones, those which with 
carbonate of lime unite a considerable quantity of carbonate of 
magnesia, pure dolomite being a mineral composed of the former 
and the latter in the proportions of 50 to 42. With the mag
nesian limestones of the Townships there is in general mixed a 
larger quantity of silicious grains and more iron, than with the 
limestones proper; they therefore, when burnt and slacked, give 
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d,uker colollred lime, and for the purpose of mortar do not pel'~ 
mit the admixture of so much sand; they require ,besides more 
fuel and time in burning and slacking; the mortar resulting 
therefore is a more expensh'e material than that from the common 
lime; it however sets harder and gives stronger work. For 
agricultural purposes the magnesian lime is not so safe a material, 
nor one of such general application as the other, and unless 
thoroughlr slacked by (,~;pOSllre for some time to the atmosphere, 
it may be pernicious. The appIiration of a small amount of mag
nesia may sometimes be indispensable, but there is often enough 
even in those lime~tones called pure, to serve the purpose, and in 
the soils containing the ruins of those rocks with which dolomites 
are in general associated, there is mually a superabundance of 
magnesia; so that if there is a choice, it is in general allvi:,able 
to apply the common lime as a manure ill preference to the mag
nesian. But in the application of common lime, that resulting 
from the stone of one quarry, or one part of a quarry, m3Y often 
be preferable to that derh'ed from another. Phosphate of lime is 
well known to be in most cases of beneficial application to soils, 
hence the extensive use of hone manure, and it has been ascer
tained that in the composition of coral a small quantity of phos
phate exists; it is a vcry indestructible material, and the analysis 
of Mr. Hunt has proved that in fossil coral the phosphate of 
lime still continnes present; in agricultural use therefore a pre
ference should be given to coraline limestones, and it becomes 
the interest of a skilful farmer to be able to distinguish corals 
among fossils. 

~Ma:Jnesite. 

A not very common rock was met with on the seventeenth lot 
of the ninth range of Bolton; the breadth was considerable, pro
bably twenty yards, and a large portion of it was marked by 
bright-green stains of oxyd of chromium; a part, of which one 
foot was seen, was free from the green stains, and the composition 
of this according to analysis is as 10IIows :_ 

Carbonate of Magnesia .................... 83,3.5 
Carbonate ofIron ........................... 9,02 
Silica .......................................... 8,03 

100,40 
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It is. tlms a nearly pure carbonate of magnesia; such a 1'0 ck as 
this is saiel by Dr. Ure to form a very excellent and beautiful mortar 
cement, and to have been advantageously used for snch a purpose 
in India in the construction of terraces by Dr. McLeod. One of 
the uses to which maguesian limestone is applied is the manufac
ture of Epsom salt, ,yhieh is a sulphate of magnesia and is the 
source of the carbon ate and calcined ma[:,'l1e,ia of commerce' in 

~ , 
pnre dolomite the qua ntity of carbonate of magnesia is 45'66 per 
cent., and as the magnesite contains nearly double this propor
tion, it appears certain that it ,.-ould be a more economical rock 
from which to obtain the sulphate; but I have not been able to 
obtain a sufficient number of statistical faets in connexion with 
the trade in these substances, to know whether the advantage to 
be derived from the substitution of magnesite for dolomite would 
compensate for a sufficient amount of transport charges, to render 
it profitably exportable, or to induce the cstablishment of a man
ufactnry near the locality of the rock. 

Tf7wt-stoncs. 

Stones fitted to gh'e a sharp edge to steel instrnments are of 
such indispensable ntility, that in countries where they are not 
found native, they are sometimes imported from very great dis
tances, ann hencc Newcastle in England is perhaps more exten
sirely known oyer the face of the globe for its grindstones than 
for its coal. It is from the grits of the coal formation that the 
best grindstones haye been obtaincd, and some of the sandstones 
of the New Brunswick and Nova Scotia coal fields are not inferior 
to the English. From Noya Scotia, grindstones constitute an 
important article of export, for the supply chiefly of the sea-board 
of the United States; but the locality nearest to Canada is on the 
south side of the Bay Chaleur in New Brunswick, ".J1Cre the stone 
is yet little quarrieLl. The essential requisites of a good grind
stone are a hardness greater than that of steel in thc grains of 
which the stone is ehiefly eomposed, uniformity in the size and 
distribution of the grains, (these being of a requisite fineness,) and 
a sufficient freedom in parting with them on friction, so that the 
grinding surface shall not become polished, and lose its bite of 
the metal applied to it. Throughout considerable stratified 
masses the English and British North American earboniferous 
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grits possess the grinding qnality; and being naturally di\'illed 
into beds of the required thickness, which are eqlul1r free on the 
ed<res and surfaces, and dress well in e\"cI~Y direction, a circular 

~ . 
form is given to them with advantage; they can thus be used as 
grinding ,,-heels, and by a rotary movement a greater rapiLlity of 
grinding action attained, than by the same force applied in any 
other way. 

In the Eastern Townships stones of a good grit are found in 
abundance in several places, hut the structure of the rock is not 
such as to give plates capable of being dressed into a circular 
form with advantage; the grit is not so coarse as the Newcastle, 
and the rock is a fine mixture of talc and (Ill:UtZ, or perhaps in 
some eases mica and quartz, constituting talc or mica slates; 
they give whet-stones of very excellent quality. L\ band of the 
rock runs from 'Vhebtone Island, in McmphralJlagog Lake, by 
Lee's Pond to the head of :Uassawippi Lake, a I~istance uf nearly 
twelve miles; those from the island are in high estl'l'l11, and I 
understand that the stone has occasionally been cnrried from the 
locality by our enterprising neig'hbours on the south side of the 
Province line, brought back again to Canada manufaetnre!l into 
shape, and sold to a consil1erable profit. The band mar proha
bly be available much farther to the north-cast. A rock ,rhich 
has been mentioned as an oliye-green translucent serpentine oc
curring between the clay sLttes and the talco-chloritic quart
zose belt east of Georgeville, yields hones capable of giving 
a very fine edge. One of the localities in which the serpentine 
is met with is on the fourteenth lot of the first range of Stan
stead. There is a range of whet-stone on each side of the valley 
running from Melbourne to Danville; the stratigraphical position 
has been already alluded to. Good samples of the stone are pro
cured on the sixteenth lot of the fifth range of Shipton; it is 
much softer than the Memphramagog stone, being more talcose. 
Another whet-stone locality is by the side of the great granite 
dyke which occurs near Stanstead Plains; the rock is probably 
a fine mixture of quartz and mica, and its quality may be in part 
due to the action of the dyke on the strata; no rock of the same 
quality was obtained in the micaceo-calcareous formation except 
n~ar the granite dykes. The stone is of a yellowish-white, marked 
WIth spangles of grey talc of metallic lustre: and good samples of 
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it may he obtained on the fourth lot of the ninth mnge of Stan
stead. Mr. KnO\ylton, of "Tatl'nille, or tIll' Outlet as it is com
monly c~lled, informed me he had outaincd hones of a superior 
quality on the 'Ycst half of the Mth lot of tlle fourteenth rangr, of 
Bolton, amollg: the clay slates between the two IVlemphramagog 
limestone bclts; but though dili;.;:cnt search was malIc for the 
bed immediately ncar the position in which it must occur, I did 
not obtain any sample that satisllcd me I had fuund the true one 
indicated. 

Cla!) }'J' COil/llwn Erich alii! Potter!). 

The tertiary formation, the dep,)sits of \yhieh spread over the 
flat. country between the St. Lawrence and the Green Mountains 
of Canada, afford an unlimited amount of clay for common bricks 
and common pottery; it all appears to contain more or less lime. 
Common brick clay is also met with in the valley to the south-cast 
of the same mountains ill many places, and there are some 
deposits of it in the vicinity of Stan stead Plains. The general level 
of the valley is up'Y:1rds of 500 feet nboye that of the St.. Law
rence, and its deposits are probably of a higher antiquity. No 
day of a refractory quality has been met with for the manufac
ture of fire bricks or porcelain; material fit for such purposes 
however is mentioned by Professor Adams, as found in associa
tion with the rocks of the Green l\Iountains in Vermont, and it is 
not unreasonable to expect the disco,"ery of the same in the 
Eastern Townships at some future periud. 

Shell 1IIm,l. 

Of this well known valuahle manure, three deposits were met 
with. One of them occurs on a pond ahout a mile south-e:1st of 
Philipsburgh, on the 156tll and 157th lots of 8t. Armand, on 
the lands of Mr. Street and Mr. Taylor. The marl is visible 
around the pond, and consists of the comminuted rem:1ins of 
fresh water shells, with a depth of several feet, resting on a depo
sit of marine shells of the tertiary age; the whole depth is in 
some parts seven feet, and the area of the deposit may be be
tween thirty and forty acres. 

The second deposit occurs on a pond on the land of Mr. Martin 
a little to the east of Stanstead Plains, being the fifth or sixth 
lot of the eleventh range of the Township. At the west end of 
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the pond there is a visible extent of the marl measuring about 
fifty by one hundred yards, being part of the margin of the poud ; 
should it underlie the whole pond there might be an area of from 
fifty to one hundred arrC5. 

The third locality is on the Seigniory of St. Hyacinthe, on the 
south sille of the Granby road at its junction with the road to Bt. 
Pie, ncar the foot of Yam as 1m :\Ionntain. The area which the marl 
occupies is about seven acres; it consists of the ruins of fresh
water shells, :1I1l1 its thiekness is on the 3xerage about one foot. 
H i,o covered by a thin layer of peat, which might with advantage 
be mixed "'ith it for nse. 

Stone PUIl/te:. 

The application of soapstone to the purposes of a paint has 
already been mentioned. Professor C. U. Shepherd states that 
other allied qualities of stone are used in Conl1ceticd in the same 
way, snch as talc slate and serpentine. In the east end of the 
thirteenth lut of the niuth range of Stanstead an exposure \yas 
met with, which it is probable would afford a material adapted for 
such a use; it exhibits in a transycrse section, alternating vertical 
beds of ochre-yellow awl greyish-white colours, the latter belong
ing to a tender fine-grained takose slate, resnlting from the de
composition of a lJluish· grey slate, the original colonr of which is 
apparent in some parts less decomposed than others. The slaty 
structure is evident in both the white and the yellow hands, and 
it is perceptible that in the slaty cleavage of the yellow there are 
nry thin white t"leose partin:.;s, by the increased thickness of 
which tbe one colour passes into the other. The yellow band~ 
derive their colour from the hydrated peroxyd of iron, but the 
decomposition of the rock extended too deep to permit its origi
nal quality tu be seen; but the material they yield has been nsed, 
mixed with oil, lilr house-painting. A decomposed talcose slate 
is met ,yith in the seyenteenih lot of thirteenth range of the 
Township of Leeds, which is used as a white-wash instead of 
lime " [he colonr is a French-white or Ii a-ltt ash-o-rev' it would '" '" . , 
probably mix well with oil. 

I have the bonor to be, 

Your Excellency's most obedient servant, 

W. E. LOGAN, 
Provincial Geologist. 
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ALEXANDER :lIURRA Y, ESQ, ASSISTANT PROVINCI1'\. L C EOLOG 1ST, 

ADDRESSED TO 

W. E. LOGAN, ESQ., PROVINCL'l.L CEOL(IGE,T. 

SIR, 
In compliance with the instructiom l'eCCl\ etl from yon at Mon

treal, on the 10th ':Uay last, my attention has been t1el'otc!1 Jurinc; 
the past season to a gcnlo:';'ical examination of the main slioreg 
nnll islands of Lake Huron; and I ha \-e nO\v the honor of fur
nishing you with a Report of the resuHs of the imestigation. 

Having engaged fuur Indians at Montreal, we proceeded ,villi 
as little delay as possible to Detroit, and there procuring the 
necessary supply of provisions, ,ve continued our journey to Sault 
Ste. Marie, to ~wail oursel ves of the use of the boat and canoes 
left at the place the previous season in charge of the Hudson Bay 
Company's agent, after the exploration of Lake Superior. A few 
days were spent at Sault Ste. Marie in refitting and repairing 
our boat, and making other arrangements for the summer's opera
tions ; and I have to express my thanks for the assistance al1!1 
courtesy extended to 1110 by Mr. Ballendell during my stay, as 
well as to Mr. Buchanan uml others of the Company's officers, 
whose aid and kindness I experienced at a later season further 
down the lake, to the whole of whom the Survey is indebted for 
their attention, in safely forwarding the collection of mineral,.; 
and fossils made during the season. 

Leaving Sault Sic. Marie on the 7th J llne we were occupied 
until the middle of August in exploring portions of the north 
shore of the lake and of the Manitoulin Islands, parts of ",hich, 
owing to the inaccuracies of the map supplied me, it became , ~ 
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necessary to sUiTey topographically, for tIle purpose of exhibiting 
correctly the result of my inquiries. The principal of these mea
surements commenced at the Harth-west end of the island of La, 
Cloche, and procccrletl thence to and through the Petit Courant, 
alung the Bay of Shcguenandod and farther, keeping to the west 
shure of the M~lnitoU\\"allin:; Bay, to ManitoUlvaning. 'Vith this 
was eonnedeL1 a ~urv('y of a suite of lakes in the interior of the 
Grand Manitoulin hland, the largest of which, ocenp:ring a very 
extenliire area, is more particularly mentioned ia another part of 
the Report. 

Having been instrneteLl to surrer the French JUn'r up to Lake 
Nillissing, 011 the 16th of Augu~t we Ivrt our boat at the Hudson 
Bay Comprwy's Po~t at La Cloche and took thence three canoes 
in,tc,ll1, {'or the pnrpu,:;e; two of which being the same that had 
been employed the preyiolls year on Lake Superior, !Jad been for
,,-anled from Sault Ste. ~,brie by Mr. Rtllcu(len while the third 
was kindly supplil'll lJr "Ir. Buchanan, the gentleman in tharge. 
For the third canoe two additional Indians were engaged, wllo 
were acquainted with the coast and the French River, and who, 
acting as guides, saved much time antl inconvenience, besides 
assisting materially in our admeasurements. 

The measurements on all the surveys were chiefly effected as 
as in former years by the use of the micrometer telescope, and our 
bearings determined by prismatic compass; and by means of an 
excellent spirit level, the elevation of Lake Nipissing and various 
other points of importance, over the bed of Lake Huron, were 
ascertained. On our return from Lake Nipissing to La Cloche 
we resumed our boat, leaving the canoes under Mr. Buchanan's 
charge, and extended our examination to the eastern extremity of 
the Manitouliu Islands, and to the western coast of Georgian Bay, 
between Cape Hurd and Penetanguishene, at which latter place 
the line of section examined across the country from Lake Erie in 
1843, had terminated. 

GEOGRAPHICAL CHARACTERISTICS. ' 

North Coast of Lake Huron zcest r:f the Fj'encl~ Rtver. 

The greater portion of the immediate coast line on the north 
shore of Lake Huron, in so far as illY observations extended, may 
be described as generally poor ail·l rocky, in some parts wholly 
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destitute of ;"<'getation, in others thickly dad with trees, which 
however are of ~tw1tell growth and of inconsiuel'ahle value. Thesc 
marginal forests are chiefly Clll11po:;c(1 of trees com1110n to the colder 
an(1 more moulltaiilotl . .; p:\1'ts of Canada, the ~pel'ics being balsam 
fir, sprnce, red and ,vhile pine, white birch and poplar, predollli
nnting on dry p~Hts, \vl!ile whill' cedar and tamarack abound on 
the s\yampy and I1lli~tcr ground. But while the coast line 
exhibit.s th; uninviting appearalwc, the interior in many places 
presents a wry 11iITc]'Cllt character, espccially in the valleys of 
the pri11;·jpal st:-c:lm~, "'here tlinc are frequently to be seen 
extensivc fht:; of ;'jell a11(l decp fcil, producing mapll', oak, elm, 
birch allll Lv.;;\\'; 1J('·id\'~ I)(T:l.,illll,ll gro. es of l):)th red IUld 
wilit" pi"G (,f l~r;'e ,izc. y;u illl~ places of thi" desLTiptilin hav\' 
been dearcd ~lI;:l cl:l'i';:ltcI1 11..,' tllf~ Indians, and where such has 
becn i11C ca,c, ;1,: at. '~:l':tlli ·'~l Hi H'r, not withstanding the J'Ude state 
of alll:ri;,;·i:i:tl :1gr:clllture, tli" cn'ps of maize and potatoes arc 
llC::rir eqll~ll in Luth qualltityand quality tv those usually seen 
in the more fLl',~Grl'Ll latitmle, and untler the more enlightened 
system of tilInge in nunda 'Y cst. 

The principal streams, somc of which are so favored, are the 
The%alon, the :,!issi~agui, the Serpent and the Spanish Rh'ers. The 
first two of them, taking their origin far in the interior, where the 
country is representcd to be sputtcd with numerous small lakes, 
\'Un in a south-easterly directi('il, and fall into Lake Huron within 
twentr-fh'e miles of each otlicr, the Thessalon nearly opposite the 
north point of Drummond Island, the Missisgui nearly due north 
from the \Yest end of the Grand Manitoulin. The Serpent and the 
Spanish Rh'crs, 1,)-hose mouths are fifteen miles apart, flow nearly 
due ,ycst for many miles of the lower part of their course, but 
rise a great distance to the northward, where they are connected, 
as the former two, with many small lakes. The exit of the Spanish 
River is abont fifteen miles west from the Hudson Bay Com~ 
pany's Post at La Cloche, anll the Serpent therefore will be about 
thirty from the same point. 

To the weshyanl of the Spanish River the coast is for the 
most part low, hut precipitous and rugged; it abounds with safe 
and commodious Imrbolll's among its numerous islands and inlets, 
which can scarcely fail in many instances to become, in the 
course of time, of commercial importance. To the eastwarll of 
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the river the scenery is impro\-e(l by the gradual approach of a 
high range of picturesque hills, coming out upon the coast about 
four miles westward of the Hudson Bay Company's Post at La 
Cloche. They are known there as the La Cloche l\Iountains, amI 
one of their highest points wa~ ascertained to be 482 feet above 
the Ic\-el ot the 1:1:;e. This part of the lake is thickly studded 
,\-ith islau(ls, and the coast is much illlientell with extensive bays 
and inlets, ,.-hich offer shelter and security, during any storm to 
which the 'orager may he exposed; indeell, the whole coast 
from Sault Ste. jiarie to the French River possesses [HI vantages 
with respect to harbours that cannot be surpassed, but some of 
those ,rhich are of the safest llescription \'/hen entered, ;tre dan
gerous and difIicnlt to approach from the open bke, in conse
quence of the llurnerous reef., and sunken rocks lying concealed 
outside of them. 

To the eastwan1 of the Manitoulin group of islands another 
change occurs ill the character of the scenery, and between She
lJawenallning, an Indian trading post about thirty miles east from 
La Cloche, and the French Ui \er, the coast and islands are for 
the most part 11)\\- rocks entirely destitute of vegetation. The 
La Cloche hills recede to the northward, amI these being lost to the 
ere before we reach the French River, there extends to the horizon 
ill the direction in which they vanish, a dreary and desolate waste 
of low brokl'n country, while the water of the lake bounds the 
prospect to the south. 

French RICCI·. 

The French River is a continuous chain of long narrow lakes, 
which, l~-ing at small elevations one over the other, are connected 
by short rapids or falls; these lakes arc crowded with large and 
small islands, the channels among which are frequently contracted 
to a few yards in width, and thus acquire in many places a fluvia
tile semblance, and the waters of Lake Nipissing, after passing 
through these snccessiye quiet intervals, join those of Lake 
Huron lJY foUl' main outlets, about four miles apart from each 
other, which are included in a distance of fourteen or fifteen 
miles. From various points up these main channels, a multitude 
of narrow outlets break off, and the whole divide the land at the 
month of the river, into a perfect labyrinth of small islands. The 
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prillcip~l channel is the one farthest ,ye~t, generally known as OK 
North Clwnnel, and it was throngh this, that our measurements and 
examination were carried; it joins the lake in latitude "1[)0 5'1' 
north, anlI ].,n::!,itulh' 81 Q r west, acconliag to CapLain BarficllL, 
ch~rt, and a stra:g-ht C()nr~8 from this point to thc~ south sick of 
the outlet of Lake Nipissing would bear hy compass N. 7 [)O E., 
the distancc bcing tinY-lline miles. Following- thc bends of the 
ch~nnel there are t lirl'c general COlE','I'S; the first north-c~sterIy 
for a dHance or S(,\'l':l miles, the .. '!.'cunll nearly due cast for thirty
thrce amI ;1 bIt' i:lik;, while the Olinl turns ~gain about two 
P:lii;ts to tll2 llorthw;I:'t1 of ca';t. ;',:1l1 I'c:H:;lCS Lake ::iFls,;;:!; in 
bC:1Ij'-'.m::· mile'S. The yariation of the cUlllil:1';, Y',c1.s ;'"und ]JY 
azin1'1tb nf the snn to be 1° 55' ,\Y. at the mouth of the ri\'er, 
:11111 -l) '?.)' yr. at a cl1ui,t di,:;tance from Lake ~';:l'i.'oi:IS·. ;,b,':
dian nltitl;':CS If tl",~ "m ,rcre takcn :"t various points for the 
pt:,'po,:c of C'!JlT.:.,ctly ac:'c:-tain;:l~' the 1,,1 itc:J(', but r.':,m an injur}' 
that unfortu;1atcly ]).,[\:11 e,ur j]:~'l)t1',litl') wl)ich y,:~s nelL l'::si;y 
l'cmediecl, the l'C3Elt V,:15 not satisfactory. 

Ascending the Ncrth Channel, three outlets arc met with at the 
],:"[l('ctiyc disbnces :If .,Ix, nine and a half, ana ten and n 11:1;1['[(':' 
miles, which are said to unite about tw,) miles to the son:!m:ll'li, 
and constitute the second lll~in channel; two more outlets at the 
respective distances of t"'eh'e and twenty-four miles unite io 
form the third main channel, and the fourth separates in a ,'bgl~ 
stream at the distance of twenty-eight miles. 

The country through which the North Channel passes, is for 
the most part. low and barren, affording little dj\'er~.ity of c('cllerYi 
it is scantily clothed with timber, consisting of red, white ana 
pitch pine, the first two of which sometimes appearetI to attain a 
tolerable size, but were in no case that came under my obsen'a
tion, of sufficient dimensions to be of commercial ",tine, antI the 
last is always of diminutive size. The immediate banks of the 
channel arc abrupt and precipitous, sometimes rising vertically 
for nearly scyenty fect, but mure frequently they arc unuer 
twenty feet; from their rocky nature l::mding is often found diffi
cult, and eligihle plac'os for encampment are exceedingly scarce; 
indeed, there were but three occasions on which ,ye fUUlllI on 
pitching our tents, a sufficiency of soil to admit our tent pins 
bcing driven into the ground. 

G 
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After carefully le\'elling every part on the rh'cr where a cur~ 
rent was visible, and m:'.king an allowance for those where no 
How was perreptible, the total rliffe.ence of height between Huron 
:lUll Nipi',ing appears to be sixty-nine feet, an(l the following 
table will shew the sHcccc,si \'e steps in the rise, and the distances 
.it which tbey occur from the mouth :-

Distance. 
Miles. 

Rise in the first Fall, inclurling the currents below, (a port-
ag~) .............................................................. . 

" Hapic1s above.... ...... ...... ......... ... ... ...... ............ 2 
.. Rapids......... ............ ............. ..................... 16i 
.. Grand Recollct Fall and Rapid, (a portage) ......... 21 
" Currcnt abo\'e the Fal!. ................................... . 
"Rapid........................................................... 38 
•. Rapid............................................... ........... 39 
" Pl,tite Fancelle Rapid, the distance is to the head, 

(3 portage), ....... ............ ...... ................ ........... 40 
.. Eal'id du Bnisson, (a portage)............................ -iIi 
" Curreut abol'e ............................................... . 
.. Grande Faucelle U"pid, (a portage) .. .................. 421 
" Rapid!' du Pill, (a portag!')................................ 431 
" Chaurlierc Falls ath! Itapids, Jel'elled across the 

portage to the hci~ht ot'Lake Nipiosillg, (a portage)... 51 
.\llowance for imperceptible currcnts ..................................... , .. 

Rise. 
Feet. 

2.79 
0 . .51 
2.08 
7.td 
o 2~ 
1.3·) 
1.89 

4.18 
361 
0.42 
(j,6S 
2.50 

2:j.83 
10.18 

Height of Lake Nipissing above Lake Huron.............................. 69.00 
Height of Lake Huron OVer the Sea, according to the Michigan Surveyors 578.00 

Height of Lake Nipissing o\'er the sea ...................................... 647,00 

This result agrees very nearly with the estimate of Mr. 'V. 
Hawkins made in 18387 the uetails of which are as follows :-

Ft. In. 
1st or lowest Rapid .......................... 3.0 
2d Rapid ........................................ 6.0 
3d Rapid ........................................ 3.0 
4th Rapid.............................. ........ 2.0 
5th Rapid ...................................... 8.0 
6th Rapid ...................................... 3.0 
7th Rapid ....................................... 3.6 
8th Rapid ....................................... 3.0 
9th Chaudiere lower Falls .................. 15.0 

lOth Chaudiere upper Falls ................. lO.O 

56.6 
Allowance for imperceptible currents ..... lO.2 

Height of Kipissing over Huron .......... 66.8 
Height of the same as before ............... 69.0 

Difference ........................ 2.4 
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In ascel1l1ing the river it was founL1lll'ces,;ary to make seven 
different portages, the pU3ilions of whil'I! are illdicatell ill the 
taLle, but in d('~cellL1ing, all these can be run jJr C,WIICS ,yitll tIle 
exception ur two; these are tbe Cktlldi~'re and thc Grand Rel'ullet, 
the iiil'mer of whirh is aboat a ([nartl'!' ur (I. lllile lung, while Ilone 
of the others l'\l'l'I'(j,; a few yards. 

There \\('re in(lieatiollS ill the water marks of both Lllke Huron 
alllI Lake 0.:ipi,;sillg, that the~-lt,lYe sunk cOllsilieralJly bel(Jw their 
ancient le\"l':~, awl a CU1TC,'(l111l:liilg' [all cuulll be traceil in each 
SUCl'I',,;ye hi<., (J[ the ch~ill bet'.\ :.'en titedl. On Lake Hnron 
the ilitf::rl'l1cc \\:l:', a~l'('rtainl':l h:- thc spirit kHI to be -L'IO f1. ~ 

] ' "lIT".' I /. II . on ~a"e 1\ l[ll."ln;' t le li 0\\ In~' measurements were l\\l'dully 
taken !ly a tnpe ;l:!;till~t a Yl'1'til'~lt fock. 

Ft. In. 

Spring mark of thi~ year oyer the existing lel·cl.. ............................... 2.0 
Old mark aboye the springm"r1c .................................................. :39 
Another mark suprosd to be the old spring mark above the dd summer 

lllark ................................................................................. ~.o 

From tiJi~ it would ftpprar that the ancicnt [1\('J';\~'C Jnel of 
Lake ~\jjlissillg was 3 f1. £) in. higher than the ltighc~t level it 
now att:lins during the freshet~ of the ~prin6' 

Lake Huron and the Jl~Ol/t(llllin I~land8. 

A rid~e of land which, proceeding from the vicinity of tiJe Falls 
of Niag-ara, swecps ronnel the upper extremity of Lake Oni:1I'io, 
and running thence into the promontory of Cape Hurd and 
Cabot's Head, is represented in continuation by the Manitoulin 
Islands, divides Lake Huron into two parts, which I11fty be called 
the south and the 11orth. The sonth part e011stituting the great 
body of the lake, with a circumference exceeding 7:.?0 lineal 
miles has an arcft of about 14000 s(luare miles; the north portion 
is again divided into two parts, the east and the west, the 
former of ,ybich, called Georgian Day, extending from Not
tawasaga to Shebawenabning and the eastern extremity of 
the Graml Manitoulin Island, with a length of l:.?O miles 
and a breadth of 50, has an area of about 6000 square miles 
while the remainder, called the North Channel, gra(lnally 
narrowing as it proceeds westward, presents a surface, exclu~ive 
of the various islands witb which it is studded particularly in the 
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eastern enel, of 1700 square miles; the whole area of the water 
of the bke wonld thus appear to be 21000 square miles. 

Only four of the islands which there serve to dh'ide the lake go 
ancler the denomination of the Manitoulin.;;; these are generally 
Jesignated on maps, Drl1l11mond, Cockburn, Grand )'hnitoulin 
UlU Fitzwilliam or Horse Islands; but there are many others of 
minor importance ,yhich arc links in the same chain, and e~;hibit 
,imilar geographical and geological features, and with St. Joseph 
:mel La Cloche Islands, it will he convenient for the present to sup
pose them included under the general name. TIle 5:1I11e furmations 
whi('h eon~titute the Manitoulin I slaIlfls ('onstitute also [be penin
sular promontory of "'hieh they are ;,;} interrupted lyo]ongatiol1, 
:md a uniform geogi";;rhical chararfcr !!1l:S nms throEgh j:J~ nhole. 
That part of ihis promontn)'y and of tl18 islnnds, ,,-H"h f:l(,CS the 
grc.at bouyof the hh\ presents a gC'lcr;>11ine, leaYing out (flYC3 ;md 
ink-!:", c;Jincic1ing n'itb the s!rike, which from a bearing of twenty 
d~;;:'2(,s e:lst of n:wth, gr~1(l1Jallr l>l'l!.l, rl)c1ll11 to half as many north 
of cas!, in a dist:l11C'e of 170 miles; frllIll this line tll:; land slopes 
gently np, fur a varying ]JI'cadth and to a ,'arying height, (the 
brcatlth and height gra flually diminishing, proceeding we~ti";1l'll,) 
anf! then f~dls precipitously in escarpments in the opposite direc
tion, which are deeply indented by many transverse ravines. The 
form of surface which is thus presented by this belt above the 
Il'vel of the lake is maintained below, and the result is, that while 
the lake on the shelving side is shallow, affording a dangerous 
approach to the laml and few good harbours, on the opposite side 
it is deep) and goo(l harbours for all sizes of vessels abonnd, the 
transverse ravines becoming sounds, long inlets and capacious 
bays with plenty of water and good shelter. 

Such being the main general geographical feature of the belt, 
divers peculiarities prevail in particular parts, and these diversi
ties occur on the abrupt r::tther than on the shelving side. Pro
ceeding along the former, Drummond and Cockhurn Islands 
present escarpments cJ,'se upon the!r coasts, whose summits sel
dom rise higher than fifty or sixty feet over the level of the lake, 
but reaching C[1pe Robert on the Grand Manitoulin, our mea
surement made the cliffs 155 feet, and thus they continue to 
Barrie Island and the east side of Bayfield Sound. Beyond this 
they leave the shore, hut re-appear again south of the Shegue-
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, nanuod, an Indian village in Manitouwaning Bay, awl arc again 
seen at 'Vequamekong, near the Roman Catholic mission in 
Smith's Bay, and at Cape Smith beyond. In the neighbourhood 
of Sheguel1andod and \Vequamekong, from the foot of the escarp
ment mentioned, the Iallll ~Iopes upwLUc1 northerly, ri::iing to the 
edge of a second but le";8 bulc1 anti well-defined escarpment, 
which is seen :It La C!oc!18 Strait alld Point reteI', where it attains 
an elevation of 130 to 140 feet. The eastern extremity of the 
Grand Manitoulin Island anL1 the line of coast between Cape 
Hurd aUll CalJot's Head are sections ne;}rly twnsHrse to the 
formutiuns of the belt, and the iolanL1s that lie between them, in 
110 case successively separated by intervals of water exceeding 
seven mile,;, are points shevving their connexion. All these 
islands present an abrupt esearpmcnt to the north-east, and a 
gentle slope in a contrary direction. The same character is illure 
grandly displayed in the coast between Cape Hurd :ll1d Cabot's 
HeaL1, and it serves to illustrate the structure in other pJxts; the 
distance between the points is seventeen miles, and the edge of 
an abrupt limestone cliff is seen to rise grauually from the one to 
the other until it attains a height of 329 fect, stalllliug almost 
perpenuicularly over the water. South of Cabot's Head tl18 coast 
continues to present bold prcdpices, sometimes upward,; of 220 
feet high, fur the greater part of the distance to Owen's Sound; 
eastward of this it has a height of about 160 to 170 feet at Camp
bell's Cliff, between Cape \Villi::un and Point Uicl! ; the escarpment 
receding thence into the interior, and coming ont again ill Notta
wasaga Day can be traced along the shore to Be:lver Brook, in 
the Township of Collingwood, farther on in which, leaying the 
water amI striking into the interior in a south-easterly direction, 
the range to which it belongs, gains in height and becomes of 
sufficient importance to Le dignified with the title of thc Blue 
Mountains. Around the extremity of ?{ottawasaga Bay the land 
is low, hut in the Peninsula "yhich lies between it aud ::icdch
ec1asb Bay a feature of the same kind as characterise~ t!:e l\Iani-. , 
toulin belt is observed. From the south-west sille the iaml gra-
dually slopes up and falls in escarpments on the north-east at 
Point Adams and Point Gloucester, and the same form is carried 

out into the islands at the extremity of the pcninsul::t from the 
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80nth-m"t sille of Christian Island to the Giant's Tomh, whose 
bold north-eastern slope corresponds with that of Point ArJams. 

Along- the bold shore of the south-western sirle of Georgian 
Bay, the water is very deep at a very short distanee out from the 
Ian!], as may be seen by a reference to Captain R1yfield's admir
able chart of the lake; a mile out from Cabot's Heac! it is repre
sented to be -J-GO feet, and in Dyer's Bay 500 feet, three miles out. 
Yet at ncr}' Jloint and i,;lanrl, and sometimes also in the ]1;[YS, 

it is ohservable that a fringe of reefs prevails close in upon the 
shore; the reefs all appear to be composed of loose blocks, and are 
probably in part rlerin·tl from the rlestrllction of tbe neighbouring 
cliff,;, and tliey make it in m:tI1~' plares dangerous, often fl)r 10llg 
stretches, to approaeh too near the land. This is the case nearly 
all the way from );ntt:l\vns:,,~':1 to Owen's Sound, where in Olle part 
of the distance they l':\tend out three miles. 

A long the coast from Cape II nrr1, places of shelter arc not so 
numerous as they are along the Manitoulins, allll tltl'y are some
times dangerous tu approach. There arc several good harbours 
at Cape Hurd, thongh it is to hc apprehended, from the irregular 
and rocky character of the bottom, they can scarcely be called 
good anchorages; there is a harhour also (callell -Wingfielcl's 
Basin on Bayficld's Chart,) at Cab()t's Hearl, but its value is 
much diminished by the existence of a shallow bar acro~s the 
entrance, effectually preventing the admission of large \'Csscls, 
and renderillg it at times inaccessible to e\'en boats and canoes, 
especially when the wind is from the northward and westward. 
South of Cabot's Hcad the best harbours are Isthmus Bay and 
Meldllc's Soun(l, beyond whir.:h it is difficult to get shelter from 
north-easterly winds, except under the lee of the isL1nds in 
CIII:I[)~"S Bay. Xottawasaga Bay may be saiel to be quite de-;ti
t.ute of shelter, though furmerly a good refuge for boats W;1S readily 
fuunrl at the mouth of almost any of' its streams; but the lake has 
within a eomparath'ely short period receded, ami the exits of 
these streams have becomc inaccessible. At the sonth l'nd of 
Chri,;tian Island there is a capacil)us bay facing the eac;t, which 
being sheltered on cvery side, and affording good allchorage and 
good camping' grounrl, is in en:'ry respect an excellent harbour; 
and eastward of this there are safe coves and inlets both on the 
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main shore and on the islallLls, and no part is much exposed up to 
Penctanguishene. 

The Manitoulin IslaJ1tls and thi\' cnJ'responuing peninsular 
promontory, which h;lS 1I0t yet heen fully examineLl, are cOI'crecl 
with dense forests, "'hidl arc frefluently of the description usually 
indicating a rich and fertile soil. On many parts of the southern 
end of St. Jo~('ph, and ill the smaller i~lallds of the Manitoulin 
gronp, but e,pl'l'i:lll~' on the Grand ~laJlitonlin, uesides groves of 
stately pine that, under more favourable cir('nmstan~es, might 
afford a considerable sup pI)' to the lumber m;trket, there are 
extensil'c tracts of bnd, almost c:;clusil'ely growing maple, elm, 
oak, ash, birch al1l1 bass\Y()(lll, of such I'Il.trader in point of ~izl') 

,1S not to be greatl~' surpa':'l'll by the produce of the justly cele
brated hard timber lands of C:mada 'Y cst. Several small settle
ments have been malle on St. Joseph Island, the primipal one or 
which is on till' siJuth side, where there is a small village known 
by the same name as the i,;]aIHl; near it, a small stream enters a 
capacious bay, ~m(l affurds a sufficient fall and an alllple supply 
of water for milling purposes; a saw-mill I\a~ at one time in 
operation on it, which of late rears has J)!'cn abai1l1'111ed. Cock
burn, the Graml Manitoulin and H')r~l( Island~, constitnting an 
Indian reserve, Indian settlements alone have lJeen made on it, 
the chief of whieh are at jIanitonm1l1ing, Sheguenandod and 
'Yequamekong, all on the Grand Manitoulin. At the first men
tioned place there [3 a regularly appointed Go\'el'llment I nelian 
Establishment, under the agency of Captain Ironsides of the 
Indian Department, a gentleman to ",thol11 our party ,,,as much 
indebted for u;:dul infurmation al1l1 liberal ho,pitality. At 
""Vequamekong, where there i,; Homan Catholic mission, the clear
ings are extellsil'e, and mallY of the Inlli~(ns have abal1l1unerl 
their wanderinf lire and su~)~i~t Oil their farms, ~;Ild thb L; the 
case too at ;,LmitouIYa:li::g; 1mt at SIJ(:.:.:nenamlod, although by far 
tlw finest tract of country that \YC sa\i' is found there, the clearings 
are few nnd seattcJ'(:'d, atllI the natives arc more frequently to be 
met with in the 1.1'<)1};1.3 or in their canoes, than in their houses or 
on their lands. 

The Gnml l\bnitoulin is a very important and ,'ery beautiful 
island. Its length is eighty, and its a\'erage breadth twenty 
miles; the forty-sixth parallel of north latitude passes through 
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three of its mOlit northern points, and the eighty-second Imd 
eighty-third meridians of west longitude are at about equal tlis
tances from its west and east ends, the laUer meridian passing 
through one of its most northern points at the broadest party 
which measures thirty-three miles, and [rom which the island gra
tluJ.lIy tapers to the westward. The whole c.rea of the isbnd, 
exclusive (,f its numerous bays anll inlets, cannot be less than 
1600 square miles; the escarpments which h~\\'e been mentioned 
run longitudinally throl:s'h it, and some of them shew l:l'i,:,;'ll:~ of 
1,),) to 250 and 300 feet, anu the most elevated points (!IJ not 
exceed 350 feet over the level of Hllrrm. The amount of mois
ture which falls in this arl'::t must no doubt be considemble, and 
the interior of the island appears to be well slllJplieu with ~trcams 
anu lakes. But there is a peculiarity belonging to at least one 
of thl:se lakes ,yhich d~,S(,lTl'S to be noted. It lies witllin a few 
miles of Manitouwaning, and on sending my assistant Mr. Gil
bert Burrows, and the chief part of my men, to La Cloche, to 
change our 1)oat for canoes, in preparation to aC(,l'llJin;,;' the 
French niver, I tonk t110 opportunity of l1l:iking an accurate sur
vey of it. A well-l1catcll [nl\ian path; running a little to the 
north of due ,Ycst for three mile" Il';\lI-; to the lake anu enabled 
me to fix its position, ;111:l by ll\:'aiIS of the micrometer tdc~;c:)pe 
~mrl a conspicuous thirty-feet Uri:" eITected lJY peelillg to that 
measure, the stem of a straight vertieal ~PntLC', ,yell seen from 
many of the main points of the lake, the t:\"I: \vas suon accom
plished. The form of the lake may be compared to tk1.t of :\;1 

hour-glass, expandillg at the ends which are senn miles wide, 
,,,hile in the middle of the L;:lgth, 'which is tell miles in a N.'\Y. 
and S.E. direction, it contracts to a breadth ,yllich in the narrow
est part does not exceed one mile. The area of the east,-l'\l ex
pansion is twenty-eight square miles, that of the western twenty
one square miles, :lna that of the middle part six square miles, 
making a total 0.1'('0.. of fifty-five square miles. Its rim is fringed 
to the water's edge by a thiek growth of e\'(~rgreens chiefly 
(;clbr, except on the sonth-we~tern sill,', in SU:1W parLs of y,'/;ich, 
precipitate ledges rise to the height of ten to forty feet; on this 
:;111e too the land rises into an escarpment, \yhile it slopes up 
,~ently on the other, exhibiting in these features a prevailing 
character already mentioned, arising from geological structure. 
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The eastern corner of the hke apprcut'li~,; to ',yil:.itl a mile alld a 
half of a sweep on the we~t ,ide ui' ~1!allitLluwallill:2; Bay, and on 
carefully levelling the di[f~rellce ul' devatiuu lJcL, een the two, 
it was fOllllll to be 15.'j feet, and a qlll'.<it;n of c;lIl1le illtl'l'c . .;f cun
nected with the Ia\~~ (whkh (,(:ll~titutes i!o l::"'ltli~\rity,) is, the 
source whence it deri\'cs ih supply or 'L\!er. After c!1I.c,ely ex
amiuing its shore" onl:' ,,::e s,nall str','~Hll \Y;CS fuund [n rLlI~ into 
a little bay 011 the sonih-'H'~t side l:f the llalT'I\\' jl:li't, whidl 
from all that cuuLl be learned fr,);ll the' InLli,ms, 'LIS its oIlly vbi
ble supply; but while it tllllS arpcu's to rct'cive so scanty a tri
bute from the surrounding cuuntry it furnisks snilil-ient water 
for three large braub ,yhich fall frolll it td the suuth, the wc..:t 
and the north, The first of these disl:har~~s itself intu the main 
lake near :\Iichael E,ly on tbe south side of tIle b1a11l1, after sup
plying several small )luIHls met "itll in its CO .. :-3','; tl1;.' scconu, 
which leans the lake at its western ('-"ire/Lit)" feeLls a sucecs"iun 
of small lake:', and falls illto Beaufort LL1Y ; wllile the thinl, fluw
ing to the north, supp!ie:; t\yU more Lt::e~, amI eYentua!!:,' lL'l'll1i
nates at Shcguenamlod Day. ",'hile we wcre at Slleg'lICllan
dod a rough suney ,,'as made cf the lun~:;t (If tlll'ce t\yO let].;v:.;, 
and the middle Ol1e ,,-as :,I.'cll frolll une ,;1" the hc:ghis in its llei.:.;h
bonrhood; but fur it~ form amI ,izl' I aLI ill(ll.'iJll'(! t:) the Imlian 
chief of Sheguenandod, The one \ye sun-cyel1 i:s nearly t,yO mil~s 
in length, vlith a breadth e:w:l'{ling IdE a lIlile; and fro;:l tIte: 
chief's description, it is CUill'l'iH'I\ tLe oilier i.s about Cll' same 
size. l'nder-:L111l1ing t!I;;t the Likes wne e:I:::li;ll'l1, at the sug
gestion of Captain Irotlsiclcs, tlie Cile of 'l\~(,llij}tllCl{' ILl'> giH'tl 
to the largest, anLl that of ~';ec'.i ash tu i:IC lum:,,(, after tIll' t\Yo 
celebrated Indian IY;llTiurs ,rllO ];:)1'02 t11J:"~ nallles; the tllird ,,,as 
called the Chief's Lake, in hOlluur of (lie chi~f "\10 L\\'uured us 
!"jth its dcscr;pt:un. It \\",lS uLcerr\.'d on Tlclllld]1l:1 1 Lake, tlia.t 
the lenl of the water at tLe Cl,:C \re sa'll' it, \\ll:d, \\~U iii illc\ 

early part of August, lWll tlJC app~aranee of lJeillg higller tban it 
must have been in the spring or some bter period. The eddence 
of the fact was a \yeIJ-uefinctl \\;lter-linc, '\\!;:cl! cou:II bu traced 
at about eight illcl:cs below the 5,:;'1'.((,8, mar:,lll by a slimy c1ark-

* The usual mode of writiDO' the name of this celebrated warrier is, I believe, 
"Tecumseh" or "Tecumseth~" but I lucve been infurmed Ly C;"ptlLin Ironsiues 

that the pruper one is as that giren in the text. 
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refl coating, which covered the limestone pebbles of the bottom 
brlow the line, from which those above were completely free, these 
retailling the same colour and appearance they had when forllling 
a part ()f the heach. Another !aI'",,'!' lake is said to occupy a por
tion of the iii;:nil, betm'e!l Beaufort Bay and Bayfield Sound; 
no satisfactol':' desnii'tion could be obtained of its character, and 
there was n(~ither time nor opportunity to make an excursion to 
it. The rock of the country heing chiefly limestone, which is so 
freqll('ntly known to gi\'e suhterranean passage to st.reams, it 
appear~ probablc that t.hese Jakes may he related by such a com
munication, and there may hc others in the same \yay connected 
with thcm, and thus the water of Tecumtheh Lake mar result 
from the drainage of a clln,i(lerable part of the island. 

On concluding the examination of the coast at PeneLlllgueshene, 
where, by the kindness of Mr. 'V. B. Hamilton, our boat was 
safely hill 11]1 against the \\'inter, the opportnnity was taken of 
my return hOlll('\\'~Hd by Coldwater and Orillia, to determine the 
difference of leyel betwcen L:1kes Huron and Sil1ltoe. There 
being- a good road hetween the t\Yo places mentioned, the distance 
by \ylJich i~ fifteen miles, there was no farther difficnlty in the 
operfltioll than such as was occasioned by rainy weather. 

The following is a list of the nrions bench-mark ~tat ions on 
the roa(l, with their respeetive heights oyer Lahe Huron. 

Feet. 
Barr's Tal'E'rn, half way between C"ldwater and Orillia, .................. 363.85 
Bridge across the North River which falls from Bass Lake, called the 

'Vye on 13ouchette's .Map..... ..... '" ..................................... 250.24 
Road npar Bass Lake ............................................................ 28:2.96 
Corner of Robertson's clearing, height of land......... .. ............... 367.37 
Surface of Lake Simcoe .......................................................... 125.52 

A ('oll1]1ari,'on of the result of the."e le\'els, \yith those taLen hy 
thc Board of \ rorks from Lake Ont ario, pro\'es highly satisl~lc
tory, as shewn by the [.,lIu\yillg· fig'ures: 

Height of Lake Huron over the sea, according to the measurements 
of the :'Ilichigan Engineers ................................................... 57l:l.00 

Height of Lake SimLoe Over Lake Huron, a" above ...................... 1:25.52 

Height of Lake Simcoe over the sea................ ......... ......... ...... 703.52 
Height of Lake Simcoe over the sea, as determined by the lel'els taken 

by the Board of Works from Lake Outario ............................... 704.00 

Differp.nce...................... ......... ............... 0.48 
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SEQUEXCE AXD DISTRIDUTWN OF TIlE FOIDL'cTroNS. 

The coast and islands of Lake Hnron present greater alhan
lages for the examination of the rllck", \Ybil;h cunotitute '''e,tern 
Canaua, than perhaps can be fllund in any uther part (.1' the Pro
vince; for ,dlile the m~linbllll 011 the nurthern and mure eastern 
shores of the lake exhibits cuntiuullus expusures uf the more 
anl'ient formatiull.', the JianitulIlin Islands, ami the coast between 
Matchedash Bay and Sarnia shew in regnlar successiun tbe whole 
of the fossiliferous grollp~ frum the lowest tu the highest euntained 
within its limits. 

The older~TlIl1p,.; observed consist, firstly, of a metamorphic 
serie;.;, composed of granitic anLl syenitie ro<.:ks, in the forms of 
gneiss, mica slate anc1ll()rnblenLle slate; and, secondly, of a strati
fied ~eries COlllPU';L,t\ of quartz rock or sandstunes, conglull1erates, 
shales and lilllestolle'i, with interposed bells IIf greenstone; amI 
of the fossiliferous groups following these, six formatioil~ \Vere met. 
with, which in the l,ew York nomenclature come uuder the 
followillg LlesignatiollS ;-

1. Potsdam s:1ll1l,;'tonc. 
2. Trenton limestune. 
:J. l~tica slates. 
4. Loraine shales. 
I). "Merlina ~:\lIllotones. 
G. :\iagara Jime3tones, ineluding the Clinton gronp. 

11!etamOlphic series. 

Tlli~ ,;eries occnpies the "'hole d the coast from f-!he11awenah
nin!!; to the mouth of the French River, whence it constitutes the 
ballb or this rin'r to L:lke Nipissillg. "Whether the roeks of this 
scrip" ('IJnl')I)SC the coast between the French Hi\'er and .\L\tl'!1C-, 
dash BIY, has not yet been aseertainerl, 1mt t]I\'r were met with 
on Ol!' llorth-e:lstern shore (If this Lay ::tnll it, islands, to the 
mouth oj' the mver Severn, ,,,hero their limit strike;.; into the 
Towll~ltip oj' jJatcherlasiJ, as was stated in the Report I had the 
hon(lr or addrcc;sing you in 1843. 

In ~'eIlL'ral eharacter the rocke3 of this series are eitlwr granitic 
or Byelliti(' gnei~s, the constituents of granite prevailing ill some 
installces, those of syenite doing so in others. Their prevailing 
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color on the north coast, and for seyeral miles up tIw Frellch 
Ri,'er, is reddish, arising from the presence of reu feldspar, and a 
pale flesh-colored quartz; in the other parts, and especially above 
the lowest seven miles of the French Hi ,'er, the general color is 
black or dark-grey, OIving to the pre\'aICllCe of black hornblende 
and black mica; feldspar occurs in most of the roeks, but in such 
various proportions, that in some instances it is ncarly absent, 
while in others it forms the most a1Hllillant constituent. A 
parallel arrangement is ohsC'ryable in the constituents of all the 
varieties and in the yarieties thell1selHs, bllt it is particularly 
distinguishable where mi('a most prevails. \'{hen llOrnblende is 
the most abundant mineral, sl1wll red garnets are ,eery frequently 
met with, which on cl'i:,e iu,:pection gh'e a spedded appearance 
to tlte rock. 

"Then the rocks are chiefly comJlosed of quartz and feldspar, 
with or without mica ther are u.mallr in thick beds; when horn
blende and mica, preYaii, the be(ls an~ mostly thin, sometimes 
sbty; the more massi"e 1)(':1, are in mallY instances didded by 
thin layers of mica, gellerally bbd: or of a br0\';ni~h till.c;'e. The 
thi('kness of the scric:, it 'las not funnd [Jooc:ible to ascertain; its 
members were cn-ry\rh.'rc in a lligllly disturbed condition, and 
frequently very nmdl c:;nlurl:.:<1. On the lower parts of the 
French Hi nr, where the massh'e bd3 chiefly occur, the incl'na
tiOll ;:\lpeared to be at a high angle tur,'ar;b the south-east, but 
further up the rocks were of a more slaty dwracter, and "'here 
the thinner beds \n~;.,. frequently seell, we could discover a succes
sion of sharp f"ll~': or ('('lll(lrticns, which repeated the same lJecb 
fur a (Ii-CUlee of ill<tliy l1li\':;. Near the crown of each umlnlatiou 
there was generally a crack, which extended at a pretty regular 
rate of iudinatiull from the top to the buttom of the difTs, and 
these cra('ks in SUCCl'SSil:ll might rC;:llily be mistaken for planes of 

,stratification, and kul to gl'l~at n:,ggcratinn in estimating thick
ness; whilst on e,l' uJlper \l,;'ti'Jll of the French Riyer, it was 
frequently n('c~ssai'y to be cautions in regard to this peculiarity, 
especially when the thick L"lL:c',! jlJrls of the series were exposed, 
as the dip here became as uniformly west',yan1 as it had been to 
the eastward at the mouth; but having at the time become 
aware of the contortions, a close examination of the sequence of 
cOl1stituent bands, often convinced me, that wbat othenvise might 
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have been tak~~ for Cll0nn011S tll:d;lll"C,S, re,sulll'.l LI rcalit.y from 

frequent repctltll'!;S of tlll' same nl:l~~I'S. Yeil:8 of quartz were 
often observed to intcrsect thi~ SL'lil'~, some of whirl! were lIpmlrlls 
of three feet "'ide, Lut in no in:.t:\\I','l' 11;:l we [Icrcl'ive allY Illdai

Jiferol1s indications L)rt~l~,], tlun thc pr(,~('llL'I, 01 in:il pyrites. 

Quart,; Re·d's alld 1)~1IIr7sttJl/' s, ('ulI:/7ol/lI'l'tctI'S, 81atl's and 

Li)}]"ston( s. 

The next seri:'s iii sn:':"':',j"ll i:1 thc :;"L'cn,1ing e(:ile is a set of 
regularly stratific!1 m:ls.,;:", C"ih;';~ing of quartz rocks or altercd 
sandstones, COl1:,;';,ti:lC';' "l"tcs :111[1 lit;lectoIl2S, intcr:tratified 
with heds of green.::l)11:-. T:\l,en :~:, on:~ f,:rlll:l:iOll, tli:'sc rocks 
form the whole north ('1):1,,1 ,1\' Ll1;.e I~;,rull, amI e;t:icr wholly or 
in part, man~ .. of ;~; nr';;,:;~l:I::i':"~:" 11:1;1l1s L, t1r~'('n litHe Lake 
George al1Ll Sl!l'll~l'In'L\]l11inG."; Lut there j" it grc:lt dirersityof 
'11'1ra"tp], l-\{,J,h j11 ~~1;11('l"~1 (Ill'l~;t~- "1"1 'l",'lf:l •• j .;, I' I'-'~ -, • ! l , 'L , ""_",, • ". ,,' c, J'''''''} ,\., D' l.d,1 'l'l'\,ll~dl~e, III tIe 

different p::.rts cGl111'0cing the grollp. 
Classified as a1)1)\'e, th~ di\'isiun entitlell the quartz rocks 

sometimes presents beds 'rhich nre purely v,ltitc in colour, closely 
compact in texture, :~nI1 yitrcons ill bstrc; at oihcr times the 
layers are grey, greenish or browni;h, granular, ;-:'iltl occasionally 
micaceous; sometimes "c; sandstones they are fine-grained, at 
others become coarse, and occasionally pass into a beautiful COI1-

glomerate whose p(1)bles consist chiefly of blood-rcd jasper, 
sometimes mixed ,vith others of greenish jasper and white quartz, 
and lie in a matrix of nearly pure white silicious sand. Both as 
quartz rocks and ::.s sandstones, heds ha'-e sometimes a slaty 
cleavage from the presence of more or le5s mica between the 
layers. Besides tbe jasper conglomeratcs there are conglome
rates composed of pebbles and boulders of syenite varying from a 
magnitude of one and two feet in diameter, clown to a size no 
larger than pigeon's eggs, which are set sometimes in greenish 
quartz rock as a matrix and sometimes in a greenish slate, but 
most frequently in the latter. tTnrlcr the denomination of sl!1tcs 
are included various thinly laminated da,'k-grcen, blackish and 
reddish rocks, some of which are liery ehloritie, and some contain 
epidote. The limestones in fresh fractures arc whitish, yeUowish
buff, or bluish, and they weather sometimes to lJlack and some
times to yellow. On exposed surfaces both these colours alternate 
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in thin irregular layers, which being of different degrees of hard: 
ness \rcar ulleqlully, the harder bands standing out ill sharp 
relief \vhi!e the f,uftcr all' grooveu out between them. The harder 
layers u:mally ,,;eather Lbck and arc very silicioLls, sometimes! 
of the nature of hl)rn~il)lE') while the softer material weathers', 
yellowish. I 

Numerous greenstone dykes traH'r~c these rocks, which" 
throughollt 11:e ,,-hole ~p;li'e examined, bear a rude parallelism to' 
olle ;t\1lther. ';llCil' general course appears to Le from 'vest and: 
ca~t to llorth-,Yest :md suuth-ea~t; tlwy are generally fine- ~ 

grainell and frequently compact i ill colour they are nearly black ,: 
or 'ny dark-grecn arising hilI! the preyailing clark culonr of the 
hornbknele, ,,,bich is one of the constituent minerals; the'}, are: 
sOil;"ti1ll3S spotted \\lth small crystals of white feldspar, or larger· 
crystab of the ~allle mi;ll'l',d of a greelli~h tinge, and they ;\jI)iC:U 

freqnently tu contain cpilliltl'; iron pyrites occurs in most of the 
dykes amI ill sume is ,\lJlll1lbnt, and small specks of yellow sul
phnret of copper :,rc likewise by no means nncommon. 

Great lIlasses of greenstone, "\ipposed to be interposed among 
the sellimentary beds, arc ahiO met with; their mineral quality 
varied uut little froll! that of the dykes; magnttic irun, in greater 
or less quantity, appears to be disseminated through tllem as a ; 
cOllstituellt mineral. Some masses are coarsely grained, the 
frctdllre presenting elullgated crystals of black or dark-green 
horulJlellLle, millgletl with aggregated crystals of white and red 
feldspar; the hornblende in another variety, is in smaller crystals, 
and i~ black; those of feldspar are likewise smaller and white, 
giving a dark-grey colour to the rock, and this appears to be the 
prenliling character. wherever the beds were seen extensively 
displayed. A third variety is very fine-grained, and is of a very 
dark-grey colour, the black hornblende being by far the most 
abundant constituent. Magnetic iron was found disseminated in 
all the varities, most abundant in the first, less so in the second, 
and least of all in the third; iron and copper pyrites were fre
quently llisserninated through all. 

In addition to the trap dykes, mineral veins intersected the for
mati un; like them they are fuunel to maintain a cer~ain degree of 
parallelism, their prevailing direction being N. W. and S. E. 1 
transverse faults were sometimes found to cut the veins; but 
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their pl'e.senc~ llid not appcar t" Ill' lliar!;, d 1,: YCil;', ,,[ ,;: ;,e5
1 

ami their eXlstcllce \\'~1:' :';!/U\\'ll ,11 l\- h}- ,~i': 1""l'I"'ll' , Tl1n . . - l' t '-- 'v 1- L'. ~G 1i ' .... 

mineral veins are l1~nallr l'U111P"',I':l til' 0"IIII-t1.111,').I,:I'llt. \" ;Iitc 
quartz, associ,ltcli ol't"ll wilh !\"ll!llli:!l' "P,II'; lIlall,\' Ii"l,\ the 
yellow snlphuret of 1'lIi'C:'1' ill blll:lil Ij!I,\llti;;l'3, \',lii;,! 1'[:11']';' ('lJlil
bine with it Yltrt!Ul\:; l'll!lpt:r ant! \ aril'~,:lktl !':'lIFr in wurkable 
abundance. 

What brea(lth of counl]':; tlti~ ~I'i ie, of n,rb: ;:i:,:,' ocel:i)\' cr 

what vertical titicli:ncs-, it l\l,lY aHai:), thue \\ag no l'I,plJrtllllitr of 
determining. It 'Y:1~ :1,c'j:;d a:h i~:IL'l', ill U;,,' ::1'.,,( instdHI'l, to 
trace ont the 'relation the "('i'il's 1;,;'" t" tl;~ 'i1i";'illl' dq,II,,;ts 
already ill some llcgTl'l' LlOYnl J before nlr::-I' 'll:'I'~:,'ul:.rh' Clill'] il1O' . '" 
upon an exalJlination or the ~:eril's i:::('II') allil uur piJ::ilr,:,L!iIS 

were in cOllse'lw'Il\.'L' I'hi~'i1y conlilll"J t,: (;tl' i'hills ill t::~ IllJlth 
challlld, where tk' outcrllp of t!it' flJ:,,,i]ii'e:i'uu,, ,lq"I"its krul;li:ile

J 

anu where they ,yere fn'lil1ently fUHlltl ill contact with thc ~erie" 
under consideration. The ,;.-i!o madc tn the north shore I', ere 
for the most part contlncll to iiL'I'I'; \Ik,],l' veills holding' :J!d,dli
fereous ores were kno\\'Jl to exi,:, ur ,yltich it was clJllsiuerell pro
per to obtain exact in/ormation, aHcl the excursiuns llIade: illtu the 
interior did not exceed the distance uf t\\'o ur three miles lip a 
few of the streams, whiL:h ,,-ere uJ' easy ;ll'l'ess; but the opirit of 
mining enterprise, wbieh at the present mument pre\aib, has :;cnt 
a host of explorers OHr the district; and there call be lidle doubt 
that their researches will greatly ailI to elucidate ib geolugical 
features, and extend a knowleuge uf the mineral resource" uf the 
Province. 

The different members of this series of rod,s ;ljl\lcar tu be ill so 
many cases interstratitlell with one another, that until a larger 1l1ll11-

ber of facts is eolleeteu, it would be uifneult to make tile relatiun of 
those portions that have been o1J~erved perfectly uI1l1er~tuuJ; and 
it therefore perhaps, for the present, will be sufficient to state some 
few points at which some of the most important examples of 
these were met with. The limc~tune part of the furmation was 
seen for the first time on Eeho Lake, a slllall sheet of water allout 
two and a half miles bearin cr a little to the east of north, hom , '" 
the most northern part of Lake George. The roc;.; eonstjtllte~ two 
prominent points, one on the east and the olher on the west siJe, 
near the mid-length of the lake, and appeared to dip to the south 
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at an ::tngle not excec:linc; ,Fio
• It i:3 overbill]J)' syenitic conglome

rate amI Ql1'lrtz rock, which are seen on lJI:th ~:ides of the lake 
further dnwlI, and a rall.::;c of bills, w]lidl must be imposed on 
them is interscctcll }J'; the (li~( k:r<Yin:;:' "tre~lllJ. Syc]itil~ conbo'lo-

" 01 ~ '..-I .. 

meraie uml:'rlics the limestone, and (Iuartz roek fol")\\3 it to the 
north. 

Pruceedillg' along' the cn:1st, wlliie qunrtz appc[lrs to form its 
varirms }Joints, aull (l:e many iSl:]l:I~S near it from the fuot of Lake 
George tu ille loot 1:1' L:~l:t.~ SI .. Jo:,cp\ [tTl the upper end of the 
nll!'!!l C'!1:~!~!1'.'1. .\ 1':,,:; SC;)t tc)'c·1 s:~l~cll rCll }1::l1::r peLbJes Vi'ere 
G(,(,~:slonr.11y U!ct vd!h ~n i~J L~:t i:l no case {'()rnl;l~g :1 conglo1nc
rate. :.,L'.llY jJCll!!,lers heY.en'l' .,r tlle red ja~'pL:r C(:iJ~:;loHlerate 

were ,,'),=;(','''1 11 in tk Y!l'::liiy; ';;1t (1)(' on\ locality in which this 
beautiful H:(le '\'~~S s('cn h :,':,(,(, in ;l:,y great m~,~:", ,y;,S on a 
small ]:,1:" situated h 111e i:ltd;:n' dll:l1t three miles fn)!l; the 
Cl)~,~t, ~ni: dh~1:lrG'i~1g 1:,' a cL]:;ll '·~lil!'1 rinllet, the J~;,~"th of 
whi<:~l is about a iili!e :n1 a ~J'.:[ ,Ycst cf Porth:('k Harbour. The 
three large is!:mds which arc met at the west end of the north 
channel, t",·o of them being those "bich assist in forming Port
lock Harbour, and the tldrd [tnel largest, that on ,,·ltich Campment 
d'Ours is ::;tuated, (of" hich only the northern half is included,) 
consist chiefly of syenitic conglomerate, and this rock composes 
the main coast two miles fartber east, and is succeeded by a re
appearance of the limestone, "'hich is displayed on a p:)int three 
quarters of a mile ahove the French Islands, which are nearly 
north of the east end of St. J oscph 's Island. The coast up to 
these islands and for a mile and three quarters beyond is green
stone, and this rock there constitutes part of the front of the 
Bruce Mines location, on the east side of which, at Eagle Point, 
quartz rock again makes its appearance. 

Omitting several points which were touched at along the coast, 
and proceeding to La Cloche, the quartz rock was there found in a 
development whil'h must be several thousand feet thick, com,titu
ting the range of picturesque mountains which run for many miles 
along the border of the hke, and the limestone is again seen to 
the north of these mountains on a lake about two miles from the 
coast at the Hudson Bay Company's Post. 

On a cluster of small islanlls about midway across the North 
Channel, nearly dne south from the Spanish River location, granite 
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was found breaking through the quartz-rock; it was coarse 
graineu, having large crystals of feilispar and large leaves or mica; 
while the grains of quartz were small; the colour of the rock 
was red. On one of the islands, quartz-rock beds on opposite 
sides of the granite were observeu to dip in opposite directions, 
north on the north sille and south on the south sille, at an angk 
of 70° or 80°; and in another of the islands the quartz-rock and 
granite were seen in jU'i:taplhition, the furmer reclining on the 
latter. In this case the quartz rock was traversell by several 
trap dykes running sli;!'iltly oLlique to the strike, while granitic 
veins ran transversely throui,i'h the whole, and were continued 
through a main bOlly or nucleus of granite, the one granite being 
distinguishable from the other, notwithstanding the red colour of 
both, by the finer il'..'dure of the veins. 

Fus3"1~FI'Ol(" Rocl,'s. 

The fossiliferous series, as Lefore observed, is supported unCOII
formaLly by the older rocks already described; in the North 
Channel they are seen to rest upon the tilted edges of the q nartz
rock formation, while at Penetanglli.3hene and l\Iatchedash Bay, 
they repose upon the metamorphic or gneissoid series. Their 
attitude throughout the whole region seems to indicate a perfect. 
state of quiescence from the time they were originally deposited; 
they horizontally fill up hollows in the older rocks, and while the 
irregularities of this ancient bottom are so great that different 
members of the fossiliferous group are found in contact with it in 
different parts, they are nowhere throughuut the district affected 
by trap dykes, faults or other marks of disturbance. 

Potsdam Sandstone. 

This formation is not extensively developed on Lake Huron; 
it was obscl"\'ed on various parts of the River St. l\Iary, betweell 
the Sault Stc. Marie and Sugar Island, and it was again seen at 
thc cast end of the 1\ orth Channel on the Island of La Cloche, as 
well as on a point of the long promontory that comes down 
towards the island from the mainland. 

On the River St. Mary the colour of the deposit is generally 
red, or red amI green, or red with green spots, and its character 
is for the most part that of a fine-grained sandstone. To the 

H 
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eastward of the western extremity of Sugar Island, its boundary 
is generally concealed by drifted boulders or by overgrowing 
moss and forest trees; ret there is evidence in the charader of 
the drift, that the formation extends to the eastern side of that 
island, and striking into the Island of St. Joseph, near its 
northern end, its basset edge rnns nearly dne east, an(1 comes 
out again on the north coast of the latter, about two miles south 
of the Island of Caillpment D'OlJrs. At the east. end of the 
North Channel, the formatilln is ehieflr a rell marl with green 
stripes and spots, ('ontainillg' thill l)e'(ls of ~TI'en 'ili'::'htly calcareous 
sandstone, awl hard bands of J'l'll r;1lcareo-argillarenl1~ roek, 
yaryillg in thirkness from hro t<l,is illl:llcs; towards the top tile 
heds become more nnc! more cal(';lr('iI\l~ and the green e,)lolll' 1Il0re 
IJrevalent in thcm, until the" .I'li:] the 11)'\('1' beds of the Trntoll 
limcstone. "\ narro\y strip of tll'~ f,mnation runs ea,t allJl1:~ tit:) 
south side of a qnartz-rllrk I id-.:.', thruu-':'h the Island (Jf La 
Cloche, and then sprcal],; out 0\'(']' a portion of the north-cast 
corner of that j'];1:1:1, amI estemls ~l'~rl)s:, to the peninsula of the 
mainland opposite, resting npon the tilted edges of the slates anu 
quartz-rock formation. 

'Ve hall no meallS ofu.;;certailling the thickness of the formation 
ahoye the west end of the Nurth Channel; hut at the east end it 
does not exceed forty [I'd. The ollly fossils that were seen in 
the strata, were met with in the upper beds near their junction 
,,,ith the Trenton limestone, , .. here several specimens of ortho
cemtites, encrinites and fucoids ,yere found. 

Trenton Limestone. 

A straight line from the Little Neebeesh Uapids on the RiYer 
8t. Mary, to the north-east point of the Islanu St. Joseph, will 
nearly mark the base of the Trenton limestone at the upper end 
of the lake. From this it can be traced eastward through the 
North Channel upon se"eral of the islands, resting upon the up
turned edges of the quartz-rock formation, until arrivill,; at La 
Ooche Island, where it is found in conformable junction with the 
Potsdam sandstone. To the east of La Cloche Island it forms 
low belts round quartz-rock centres on islands and peninsular 
.points frum the mainland, to within a short distance of Shebawe
nahning, whence it strikes to the south-west· after a loner sub-, " 
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aqueous course it enwrge:; to lcaxe LIke Huroll in the yicillity of 
Matchedash R1Y, ,yhere it r('~b I1pOll thc ~;:wi,;~()i(l ro,-'1\o. 

The lower melllkr,; of the flrm:ltilJn nrc (lark ]m)\Y11 or lJIIff
coloured arenaceOlb liml''';[ollC'S, fr("[uently a,;,;o('iltctl witll beds 
of green calcarco-arg-illal'cl!u" shale. Thc Iligh':r p:rtion-; of 
it consist of dark bllli:;]', bufr, <11111 bruwlli,h-co]ourcll lime
stones, which gcnerall)" "-catlter to ;1 lig-lit-Yl'iloW, ,\nIl ',,,here cx
posed to the action of the Llk:, present cellular frdLell "',rl:[ccs. 
The beds at the top of th .. form:ltion, ,,"here they comc ill contact 
with thc eti,'a .,btes, art' H'I'~ IJitl1minollc., gl'lH'l':tll) of a l~:"k 
grey colonr on fracture, wcaillLTing til a \,rig-ht oLmgc whcll ex
posed. The ',\ IH,]e r':rm:1tic-:l i., n;'y f.,:",iliferous; i;~ thc lower 
portions of the ,cries llil: m,,·'t pl'('ndcnt gCIl:'l',t are O/[!/lIC",S 

(a Llr:,:'c ~p::L'il'~, 1",/ "",, E·, iliI,';t, 8, [,/1' Ii',,.,' "11((1-/,r, /)'1~7),dil's, 

c,lJl';'ll'cU'lli,r, l~'jd"!/!f, ~ltl'!i~)(i, Lingula, \\'ith el1('l illiie~, corals 
and flle'Jill" :~nLlll1.,t of the :3:;1112 ."':':li:Lt a;'~ L:u : i!1 i!l(, lii.-:;'l:c;
parts. 

A perfect 5l'I 111)11 or the rllj')]~:1ti(ln w:,s (~htaillell ):e'tween 1'1':,
truding ricl~'es of thc Cjllartz-;':li'k j Illl La (,IIlI'k~ IstH:!1 :1111 the 
neighbouring point of tlte: (;r;lJ1Il ~.!allit()nlill, \yhcl'{.' th~ rate of 
inclination althongh il'applc'i:11;1c til (he e:--(', i-; n:l;!',ir:~;l:, ]]C':',-1:; 
south, descending- at the rate or frolll thirty-th-e t:) forty (,'ct in a 
mile. Taking the ma:\imum :1S the L1te of ili;1, t!t~ t'.it.' I tllick
ness of the formation ,,-ould lJl' al)Ollt 3.?O feet. 

On a small group calld the Silake L]alHL, \,hidl i~ ycrr in
accuratel,\" laid dO'.\'Il on thc lllap fllrni"hd llH', I1.1yficl!I's cl::1;,t 
of the north shore of L:1k~' HIII'lill not beil1g yet (lIiLlislll'd, :11111 of 
which islands we in I'O:]';l"jllCIlCC made a t(l]lo~I':1!llJk;1Il1clillealion, 
the following section ,,-as mCllsllrc,1 to shew thc \'.allt of ('r:d~l'Illity 
betwcen the Trenton ;iq~e,tG:~c allil the subj:\('l'nt r;JI'!;<;. FI""ll 
the western point of the Iar;;-cst j,lancl of thl' grrmp, jllC N. E. 
point of Drummond j<'I'(1 h()('(~ :?lOtO and the N. 'V. Plillt of 
Cockhurn Isbnl1 199r. '1'11/' hearing of tbc s~etiol\ lhc was 
N. 38 E., ratlll'J' uLlifpc: t:J t!l(' ~':I';t~i:ie<ltion. 
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Horizontal meas. Dip, 
chains. 

Limestone with Trenton fossils, on the larger island; the 
beds were nearly horizontal or gently undulating ........ . 

Water of the lake ................................................ . 
'Limestone as before, on the second islanrl, nearly hori-

zontaL ................................... , ......................... . 
Calcareous rock, being a bed consisting of quartz-rock 

fragments, cemented together by limestone holding fos-
sils ................................................................. . 

Qnartz-roek of a compact texture, with thin bands 
of a slaty quality ........................................ . 

Green and buff coloured, thin bedded sandstones .. . 
:'IIeasurcs imperfectly seen ............................... . 
llluish coloured quartz beus interstratifieu with pale 

green slaty beds and conglomerate bands with 
white quartz pebbles .................................. .. 

Pale green sandstones and compact quartz-rock in 
beds of two feet thick ................................. .. 

Bluish compact quartz-rock ............................. . 
Bluish white compact quartz beds; here occurs " 

down-throw dislocation running oblique to the 
strata ..................................................... .. 

ft. in. 

8 8 
8 8 

81 0 

13 0 

9 5 
15 0 

12 0 

Thickness ............................ 147 9 
'Yater of the lake ................................................... . 
Altered slates ..................................................... .. 
Trap dyke, underlie, 22 <82 ................................... . 

Quartz-rock, slate and conglomerate ............................ . 

Utica Slates. 

18.00 
27.00 

2.25 

0.20 

11.80 178<37 
21.00 
100 183<23 
0.80 
0.50 22<53 

This formation is generally concealed by drift at the western 
end of Lake Huron, but indications of its presence were found on 
the Island St. Joseph, opposite the southern point of Neebeesh 
Island, and in some of the small islands between St. Joseph and 
Drummond Islands. The first good development met with 
travelling eastward, is on a group of islands nearly due north 
from Maple Cape, on the Grand Manitoulin, where it is seen to 
rest upon the Trenton limestone; on a small island in Shegue
llandod Bay, and likewise on the Island of Sheguenandod, it is 
again seen in contact with the Trenton limestone; but at the 
Indian village of Sheguenanc10d it reposes unconformably upon 
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tbe north side of a ridge of the quartz formation. It then can 
be traced across the point between ~Iatlitouwaning and ",Vequa
mekong Bays, beyond which it again appears at Cape Smith, 
and finally it strikes into the mainland in Nottawasaga Bay, 
where it once more marks the upper boundary of the Trenton 
limestone. 

In mineral quality this formation is usually a jet-black bitu
minous shale, whi.ch on exposure weathers to a pale-yellow or 
buff colour, or decomposing- under the influence of the atmosphere, 
becomes a mass of black bituminous clay. On Lake Huron, as 
in other parts of Canada and the United States, this furmation 
has been frequently supposed to indicate the presence of coal, 
and many erroneous statements lIa ve bccn made with regard to 
it. Its position in the geological series has been frequently ad
verted to in fmmer Reports, where it has been distinctly shcwn to 
be lower than the true carboniferous rocks by many thousands of 
feet. 

The characteristic fossl1s of the rtica slates are found in great 
abundance on some parts of Lake Huron. The number of species 
is not great, but different species appear to prevail in different 
localities: for example, at the islands opposite :Maple Cape 
Tn·artllUs Becldi and 01'thoceras are nearly the only fossils; at 
Sheguenandod Ort7wce1'as and Graptolitlws are most abundant; 
at Cape Smith Oi'tlzis testudinan·a and a small Plcllroioman·a were 
in vast quantity; yvhile in the Township of Collingwood, in Not
tawasaga Bay, the beds were nearly a perfect mass of tails of one 
species of Trilobite. Trim'tlms Beclc'/£ is found in all the localities, 
ane! in addition to the genera enumerated, a. lJt·ngula is found in 

some parts. 
Where the deposit rests upon the qnartz formation, the beds are 

slightly turned up at the ontcrop, dipping to the south 15°, but 
this does not extend above two chains from the ridge, where they 
assume the same horizontal attitude as was observed in the ease 
of the Trenton limestone; the whole thickness on onr line of sec
tion across the Grand Manitoulin is probably not over fifty feet. 

Loraine Shales. 

Except in the Island of St. Joseph, where it is generally con
eealed by drift, and on Sulphur Island, where it abuts against the . 



118 

quartz-rock furmation, this part of the series invariably presents 
a bold ;ll1d lofty cs<.:arpmellt. Passing easivYard from the north
ern points or Drummond and CuCkJJUfIl Islands, where a portion 
of thl' furmation j,; exposed, it is nrxt seen at Cape Robert and 
Barrie Islallll, v,hellce it continues through the Grand Manitoulin 
to tho south sille of Shegncnandoi\ D;\~-; a high ridge marks its 
positlOll het\H~cn the bays to the c;l~tlY,lrIl of Sheguenandod, and 
at Cap~ Smith it is founll in cOlltact with the Utica Slates. From 
Cape Smith the strike points clirel'll.,- filr the high land of Lonely 
Isle. The formation is foulld ill high cliffs on the main land at 
Cnpc Crodler, alld to tile cast of OWCII'S Sound, whence it is 
easily traced to the Blue Moulltains, in CoUingwood, where it is 
again found in juxtaposition With the Utica slates. 

The mineral character of the greater proportion of this deposit 
is a lJlllish or greenish-coloured argilbceous shale, holding thin 
beels uf dark-blue argillaceous IiltJestolle, and of grey slightly cal
cm"COllS yellow-weathering sandstone; near the top there are 
marls, which are sometimes red, at other times green, and some
tilill' , a mixture of both; they hoM very thin beds of dark-bluish 
argillaceons limestone, the "hole being surmounted by beds of 
grey or bluish arenaceous limestlJne, which vary in thiekness from 
six inchos to t'vo feet. Snowy gTpsul1l is occasionally found in 
druses in the upper rocks, and in one place white gypsum and 
dark-brown sulphate of barytes were obseryed in the same cavity. 

Fossils abound throughout the whole formation, among the 
most characteristic of which are a Pterinea, two species of Cypri
cardia, an Atrypa, with some uni val \'e shells, as well as trilobites, 
corals, encrinites, and pentacrinites. In the upper beds the fossils 
are usually replaced by silica, and are beautifully developed upon 
surfaces that have been long exposed. The thickness of the de
posit on the Grand Manitoulin was estimated at 200 feet. 

]Jlechna Sandstone. 

The only part of Lake Hmon where this group was seen in 
place was between Cabot's Head and Cape Montresor, and on 
the north-east point of Horse Island; but although it was no 
where exposed in sections on the Grand Manitoulin Island, there 
were indications of its presence npon Tccumtheh Lake, where a 
red marly clay was discovered to be washed up from the base of 
the Niagara limestones. 
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As seen on Lake Huron, this dCl'u"iL consists of ., I h 
is partiaJl\" striped and spotted with green, interstratified with 
red, green and variegated purely argillaceous banos, which nerer 
exceed six or eight inches in thickness. These bands appear to 
be entirely devoid of calcarcous matter, and are carvcLl by the 
Indians into tobacco pipcs. 

The only fossib obsen'ed in thc deposit were a few fucoids 
near the junction "'ith the superincumbent Clinton group. At 
Cabot's Head tllC formation \ya~ found resting upon the upper 
beds of the Loraine Shales, and sllppurting }he Clinton gro.up 
and ~iagara limestones. The dip \yas fouml to be neariy due 
e,1st, at the rate 01 37 feet in a milc, ami the total thickness 103 
feet. 

.J.Y/0!J(t Fa Liillc,foi/I'S. 

This g;rollp extcnds ore1' the hr;;'c'l' southern portion of Drum
mond Island, and nearly the whole of Cuckburn Island, beyond 
whith its northcrn boundary can bc traccd to the eastward, through 
the Grand Manitoulin, on the southern shores of Bayfield's Sound 
and Beaufort Bay, Tecumtheh Lake, and Manitollwaning Bay; 
the ,,-hole of Horse Island, and the group of islands bet\yeen it 
and Cape Hurd are of the "0;ia6',ua rocks. They cap the cliffs 
at Cabot's Head, and can be tratcd thence to the southward of 
Melville Sound, where, striking acros5 the neck of the peninsula 
which runs out to Cape Crocker, they again appear at Cape Com
modore, on the ,vest side of Owen's Sound, whence they recede 
into the interior, al\u are no more seen on the coast. 

At the ba~e of the formation thcre are a set of green calc::treo
argillaceous shales anil thin-bedded limestOlwl, which are sup
posed to be equivalcnt to the Clinton group of :-rew York. A few 
species of fucoius were observed in some of these, and a small 
bivalve shell, supposed to be a nucnla, was likewise detected. 
Resting on the green rocks, are heels of white or cream-colourcd 
bituminous limestone, which weathers black or dark-brown; 
some of the beds are extremaly ll1,b~ive, amounting in some 
places to twelve and even fifteen feet in thickness, and few in 
the whole aggregation are under two feet. The upp~r beds are 
bituminous and magnesian in mineral quality; they are cavernous 
in character, and present rough, irregular cellular surfaces after 
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long exposure to the air and water; some beds near the top of 
the group, hold black and white chert in large quantity, and fossil 
forms are sometimes filled by it; small quantities of gypsum are 
ocrasionally found in druses in the limestone, and more fre
quently calc-spar in variously modified crystals. The formation 
is intersected by joints which at Cabot's Head run in the bearings 
85° and 151°, divicling the strata into rhomboidal masses. On 
some parts of the coast, the rock is worn by the action of the water 
of the lake into remarkable pillar-like shapes. This is particu
larly the case at Flower-pot Islan(l, where one column was ob
served (the height ~f whkh we could not ascertain, as it was only 
viewed from the boat,) resembling a jelly-glass, being worn small 
near the base and enlarging symetrically toward the top. 

The fossils met with peculiar to the Niagara limestone are 
chiefly corals, among which }:U'iJSltI'S Gotldwulica and OatemlJora 
were frequcntly observed; some of the most massive beds appear 
to be entirely composed of coral of the most elaborate structure; 
one fallen mass was observe(l at Cabot's Head, which appeared to 
be all coral, measuring ten yards square on the surface, with an 
aver:1ge thickness of five fed. The only bivalve shell that was 
met with abundantly was a rcnt((lI/CI'IIS, but spiral univalves and 
orthoceratites were occasionally found, and encrinites were plenti
ful among the higher beds. 

The followin!; section she"'ing the relation of the last three 
mentioned groups of rock, was measured at Cabot's Head in des
cending order :-

Thick bedded coraline limestone, (Niagara)....... .. ................... 228 feet. 
Green shales aml thin bedded limestones, (Clinton) ........ ............... 55 " 
Ited marl and indurated clays, (MediTla) .................................... 103 " 
Gray limestones, very fossiliferoLls to th~ water's edge, (Loraine Shales) 26 " 

412 

The total thickness of the Niagara limestones on the line of 
section, on the Grand :Manitoulin island, was found to be about 
560 feet. 

Tbe total thickness of the series from the bottom of the Potsdam 
sandstone to the top of tbe Niagara limestone on the line of sec
tion across the Grand Manitoulin and La Cloche islands, is as 
fcl\()w~ :-
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Potsdam sandstone .......................................... .. 
Trenton limestone ........................................... 
Utica shtes ........... " ....................................... .. 

40 feet 
320 " 

50 .. 
Loraine shales ................ "... ............................ 200 " 
:Medina sandstones ............................................ 103 " 
Niagara limestones, including the Clinton group ........ ;jGO " 

Total. .......................................... 1273 " 

Economic Jlatcrials. 

With the exception of the ,'cins holding copper ore, not much 
of economic importance came under notice on Lake Huron. Spe
cimens of specular iron were shewn me on more than one occasion, 
and I was informed that a vein of that description of ore existed 
in the neighbourhood of Penetanguishene, but as no opportunity 
occurred of our visiting the locality in which it was said to be 
situated, it is not in my power to offer any opinion respecting it. 

On the northern shore of St. Joseph island near Campment 
D'Ours, there is a large quantity of very fine silicious sanri, pro
bably deri\'ed from the disintegration of the quartz rock beds, 
which appears suitable for the manufacture of glass. It is qllite 
free from calcareolls matter, but is sli~:htly markcrl by spots of a 
very pale-yellowish colour, occasioned by the presence of a very 
small portion of the peroxyd of iron; but in a distric~ where so 
large an extent of pure white quartz-rock is met with, there can 
be little doubt that a material fit for such an application would be 
by no means scarce. 

Although stone fit for lithographic purposes has heen found in 
the Trenton limestone formation at various parts east from Lake 
Simcoe, no roek of similar quality was observed in that formation 
on Lake Huron. The only useful purposes for which the hells of 
the Trenton group are adapted, are as building stone and for 
burning into quick lime; for the latter purpose most of the lower 
beds are too arenaceous, hut good lime can he obtained from most 

of the higher parts of the formation. 
Wherever the Niagara limestone exists, an excellent material 

for huilding purposes is procurable; its value in this respect has 
already been well tested on the Weiland Canal and in other parts 
of Canada West where the stone has been obtained from that , 
formation. The stone which the same group affords upon Lake 
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II llrOIl, is in no respect inferior in quality to the rocks at Thorold 
alld Hamilton. Many beds likewise of the same formation bum 
illto g:)otl linlL'; they are generally whiter in exterior appearance 
thall the res! of the deposit. 

'fII:lt tIle north shore of Lake Huron is destined sooner or later 
to ll('\'IlIIW a mineral region or importance, appears nry probahle. 
AIII!,il;':':1 the whole llistrid is crwered by a dense forest, still in 
it~ (JI';,~-:I\;tI ,ril,lcondition, alre::uly at the time uf my visit, had the 
reSL',\l'e/I," of the first explorer"~ only a short time previously COlll

J1il':I:'l'd, heen rowan led iJ~' the rli';l'uvery of copper lodes, some of 
deeidl,t! value, and other,..; of cunsil/erable promise, and I have been 
inLJI'ill':l since Illy retum frol11 the lake, that an additional nUI11-
lwr 'nrl' sniJsLql1ently brought to light. 

Thc \1]1),t important locality that came under my observation 
js ,-it.nated on the main shore between the French and Palladeau 
IsLlIlib, ,Ihout ten milcs westwarLl of Thessalon Point. On it 
exist t:le I'!)]lper IOll<:3, whith have acquired for the spot the desig-
11.ltiu!1 of the BrIll'c ;\Iincs. O!l the location there are at least 
two, per/up" three, and not at all improbably more veins with 
valuahle metallic indications. Two of these are evident on that 
p:ll t of the ground ,yhicb has been cie,lrcd dose to the water's 
e[l,~'c ilt the landing place, and another which is the one now 
yrorkcd, ab:mt thirteen chains to the north-east of it. This latter 
vein has been stripped of moss and underwood, and can readily 
be trill'd for upwards of a quarter of a mile; the width varies 
from three to six fcet, and at e,'ery point exposed it is highly 
charged with ores of copper. The matrix of the lode is white 
semi-translucent quartz, which is enclosed within two well defined 
,,'ails of greenstone, there the rotk of the country. The run of 
the lode Oil an average is north-west and south-east, and it 
ul\derlics tu the nurth-eastwanl about 80". The ore is for the 
greater part the yellow snlphuret, but variegated copper anLl 
vitreous copper likewise occur. Beautiful crystals of all tlUl 
speeies are occasionally found in uruses in the lode, with quartz, 
calc-spar and pearl-spar, and sometimes sulphate of barytes. Two 
transverse faults or cross-courses were observed one of which , 
throws the vein to the north-eastward, on the north-west side about 
tn:ellty yards; the other cuts but does not displace the lode; where 
tlu;; latter occurs, the lode on each side of the fissure which crosses 
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it, is suc1lIenly contracted to abou~ eiglltcl'll jlli'I~l's ill ,vi !Jh, :end 
while the ore on the east side was tlle ye!:Il\\ slllpllil"l't, alill t the 
whole of it was variegated copper Ull tll.' \re~t; tile []",lII'e ihe!r 
held no metalliferous illdicati()ll~) but \1'<1', li:kl \\'illl;\ ,'Ln' el]le-II 
fluccan by miners. A c()n~i,ll'l';tllie q:lililliiy of' L:lrlJ,,'l:\te of 
copper, in a pulverulent condition, \\ <Vi f")11\ll Oil illl~ IIl'i'l'r snr
face of the lode at this part, aml ~l'\er;tl bllsilej.; ()f it 11:\,1 bcen 
collected within the space of eight ()r tl'll yartk 'l\vl) ~1j;\n5 
were in progress on the ,'ein, Oth' bein:.:' dll\I'1l aiJullt [()]',\'-tIYO 

feet, and the other about fii'teen fed. At tilf' i).)ltllll1 of C"l:~l the 
ore appeared to be as abullllant, alll] rile \\idth or tL,' \'l'ill as 
great as on the surface. The most ,,1' the ore that \\',lS thell out, 
was from the surface, having been Yl'urkeLl in ,\11 I)PI'11 (hill (or 
stope) for about ~O() yards. An estimated ljllantity oflU:! tl)ns 
of ore was piled ready fur transportation, pJrt or \\!i:l:h lias silll'e 
been taken to Boston, "'here I am illfol'll:;:II it has ke:l ,'<lIl1!,i,'d 
and assayed, and found to yield a produce ill' ~}91)() pCI' l'c:lt. oi'I'Up
per tried in the dry \yay, anLl 11'50 ]leI' l,(,JlL, ill the Ilwi,t 1\ ar. 

A supposed continuation of the lole at tk· Lt:I:lillP;, Il'as 
observed at intervals fur about a qnartcr of a mile; illC brl',\~ll 

varies from eight to ten amI tweh'e feet, amI jlcrhaps more, \yit.h 
yellow sulphuret of copper l1isseminatl~d through tll,' wlliile at the 
surface; wherever 'n, blast was put in, a prollli.-i:l,:,:' ,k.'I'I'jption 
of are was produced. The run of the \cin is nearly parallel to 
the other, and its matrix and ,,'alls nre pre('isl,ly simi!.,,'. \rithin 
a quarter of a mile north from the h"<ul of the b:I\', \\hidl i" north
west from the harbour, anLl abont a mile north-\I'e",t from the 
landing a quartz vein about fifteen Il'd thick, \\'ell cll.lr:.:!'1 \\'ith 
yellow sulphuret of copper, occurs, which W:I.'': wpposcd (tk' IUlle 
being unmapped,) to be a continuation of the one last Il1pntiunetl, 
but subsequent examination, I am inforllled, ilH1UC't'''' the belief 
that it is not so, but a third and distinct nin. 

In every respect the location appears highly fMi,urell; the 
mineral indications are strongly encourag;ing; the h~1rbollr is 
excellent for boats and small craft, and the mcans of trall'i]lorting 
the produce of its mines easy amI cOllvenient. In the harbour 
there is a small island, where vessels drawing ten feet \I'ater can 
lay alongside, take in and discharge cargo, and a wharf was 
being constructed, at the time of Illy visit, to join the island ,,;ith 
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the mainland. A small stream enters the lake within about a 
quarter of a mile east of the present works, which (if it maintain 
a sufficient supply of water during the dry season,) has abundance 
of fall, and may be found of importance for the purpose of being 
applied to machinery and that of dressing the ores. & 

Another location was visited which is situated near the Spanish 
River; only one lode was nbservedholc1ing the ores of copper, nor 
is it known to me that any others exist there. A party of miners 
were employed at the spot who had opened out the lode for a 
~hort distance along the surface, and had begun to sink a shaft. 
The run of the y('in which is N. 65 'V. and S. 65 E., seemed to 
correspond exactly "'ith the strike of the slates which constitute 
its \valls, and its nnderlie which is north-eastward, coincides with 
the clip of the strata; nevertheless its general character is that 
of a true vein. The width of the lode is about five feet, and in 
it there is a fair display of the yellow sulphuret of copper, in a 
matrix of white quartz and dolomite-spar; in drnses acicular 
crystals of rutile were met with. 

Other lodes wcre inspected on Echo Lake; they occur in a 
quartz-rock cliff, north of the limestone band which has been 
mentioned; the indications in them were not so promising as in 
those in the greenstone and slates. 

I have the honor to be, Sir, 
Your most obedient servant, 

ALEX. MURRAY. 
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Mo:nr:EAL, AprillS4S. 
SIR, 

Having in accordance with your dircctions made an exa
mination of the rocks along' the Ottawa with reference to their 
mineralogical character, I hcre tiubmit tlte facts so far as obsclTed) 
premising that the specimens collectcd Ita \'e not as yet becn care
fully examined for want of time, and that some of them will pro
bably prove on farther investigation to be not only new varieties) 
but in several cases new species. 

The region thus examined is embraced in the crystalline lime
stones of the Ottawa, which underlie unconformably the Silurian 
rocks of the country and are intersiratified with syenitic gneiss. 
The limestone is invariably highly crystalline and sometimes very 
coarse grained in its structure; at other times its texture is very 
fine, forming what is designated saccharoidallimestone, and occa
sionally the grain is so fine as to yield a marble fit for the artist. 
The color of the limestone is frequently reddish wltite or ilesh
red, but these tints so far as I have observed, sehlolll prevail 
through any great cxtent; it is more often white, often inter
mixed with shades of grey. The rock is very generally micaceous, 
and presents small scales of gold or silvcr-coloured mica, and more 
rarely crystals of the same mineral of a deep malachite-green 
with an almost metallic lustre. As however the gelleral features 
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'Of these rock,; have hccn accurately described in yonr Report of 
fbi, H'gioll, I will pl'ii(,r'cd at 011('(' to describe the characteristics 
of' tho'ic (''iamillcl] h,'- mysdf. 

L",i\ il1,; -',hill/'il Oil tLe 14th oflast June, I "Yent by the way 
of ClIi:/Ull tl) LlIhn[c, on the Uil'i0re dn Nord, At the lime-kilns 
of [.['Crcg'l)r, l\YO miles I'rnm tld'l, the limestone has been quarried 
to a C,i!l,jl::J::!llc cxtCll:; it i, ,,,hite or grayish and rather coarsely 
('j'ystal!ill(" ('I;!ILlillill;; (lj"'cll1ill:ltt'll scales of mica and graphite, 
,,'illi talm!:ll' :Pti', lJl'i)'\-1l burmaline, pyroxene and quartz. 
1\<);:e (lj' tb: IL; le:';;lo c;:cept till' qnartz, :-Ippear to form nills or 
m;E:,CS <Ii' any C",L,j:!, nIl,' ('xtent, and the tourmalines although 
of a ri:ll' c,,!)j' ",,~rc :d,lllm llJd ,,-jth in well defined crystals. 
On'I:.\-;:!6' t:;: lil:1("(I;:Jr' ilear the Uln is a considerable extent 
(lJI'1!) :d' l'U:lr)e g';',::ncd ',\ liit:, or reclilish-white felspar, occasion
ally ('():ILti!\id';'ll!i';~L~ Ii]' I','. )'0';('11('.; thE' btter t\rll often making 
Hi' nearly ti.l) ":1:'](' ur iltc rock. They are ;,'ootiated with plum
ll:l~o :1;;[ sil1:dl 1~1~';~C''; of magnetic pyrites; the sphene is in 
small clJ\L'~i):':',-, II l':':'i!:tl~, (:I't,'n brilliant and with drusy surfaces 
:11](1 rmmh'il all',;]"s; tlli')' ;~re generally hut little modifiell, and 
prL'~ellt no well (lclillc:l r~phLements. The pyroxene is dark
gTce:J anll m:l"oil-C, ~21:11)1ll presenting "-ell crystallized forms. 
B:':;\\11 a:HllJhd, toml~I::iiilc are found both in the felspar and 
lilllC.,tO:Jl', the 1)1::..'];: abulJllant, ,yhile the brown as before remarked 
is snmc\\!Jat Ll1'e . 

. \t tlie lime qnar)'ics (if JJr. M'Gibbon on the ninth lot of the 
t\YI~lrtlt r:\'l~l~ or C!wtham, the limestone is often coarsely crystal
line', of a IJI!1i·h 1'111:1', :):It Innl and not inclined to crumble by the 
:-ICtil):1 of the 'Hather; some portions are very fine grained and 
cOlrlln'!, alllllJc'ing Iwaut:r::lIy white, would make fine statuary 
mI1l'1Jli:, il' 1"11'111 in snfiicicHtlr large masses free from quartz, which 
is frefJue'ntly di"'cl!1ilutell throilgh it in small crystalline grains. 
;\ Il:inel'.ll \\-a3 nne:1 flitlll:l Ilcre, which on the weathered surfaces 
has a ycl!,:\\.'h color all11 the appearance of chondrodite, for 
wllicb it ,ya~ at first llli,t::kC'll, but Himilar appearances afterwards 
(lb('l'\~'d in the lillc,t()l'e or ("ther localities, were found to be due 
to ~T::i\J:' uf' a sl',I":~m'-'l' reC':'mU:ng serpentine, diffused throughout 
the r: c';, whHI ]'(',i"ts the action of the weather better than the 
lil~ll·,tolll" and at tIle same time assumes a yellowish-brown tint, 
but 11:1 Lrl'a]j,lg' ollen the rock this tint is not pereei\'ed. The 
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nature of the fureign Sll hstance refj Hires further exa mill n (j Oll. 

Graphite, mica allll pyrites ,ycrc aiso obsen-ed. The ~::111:' li!!le
stone was examined at scnTal Il\aC'CS ,,-ithin al)()ut '1 11Jil ' ([' ti'-I' • , ,~) "~, 

it is generally coarser graincd, and contains bn.:e illtliri::ll:lls uf 
brown miea, ,,-hitc pyroxene ;mlll)t'l'a~illll:llly sl~;all qaalItiiir's of 
graphite and pyrite'" 

From Chatham I procceded to Grcl1\-ille, and from this h tk 
marble bcds at Charlc,-oix' ~lillnear th\' [dis of the Hire]' (',,111-

met. Here a (l~-kC' of trap rUt., t::r";\'..!'li ::\11 ophitic lim"s[ill1e. 
The proportion of tlie ~cr:wlltil1c i,e; greater in the illlmctii,:::' prllx
mitr of the dd,c, ,yhieh is hOLl])l],',] ()n (':Id, sidl' hy a lliill ilrcl" 

of pure :-'crpcntine, a r.ld "hidl may tend to throw s~mc ligli: 'lllOn 
the ag'ellL; \ybi(,1t hwe L!'1'1l actin' in the chanC!,'('s th.lt II:lIC 

resulted in the intrOtll1dion or "iii· a 1t:l,lll1:1g'lle;:i;1. it~tu i1](' c'rIlC!;·-. 

III the seams of th(, liIlw~t(l!lC \H'r(' j'1)1l!111 thin I o,ltill;~;,' ill' liL,'()l!s 
serpentine, al'prll:lt'liiJJ~ pi!TolilL' in (:1:1Lldcr. "\s the :11~':llity 

has been alr"llrly 111,,(';-;1)('11 lJY ,HI\1r~c'lr, and presentell IllJillillg' 
more of interest, I \ViII dismi.-;s it, reserviuc;- the c1istllS,jOI1 (II' allY 
hn)othe5is which may be suggested by the subject, for anot her 
time. 

1\ bout a mile ea~t of this, on the land of :\1 r. Allill'j', Ill, amI 
on the thirteenth lot of the third range of Grenville, is a \'d::"I' of 
coarse crr;:Ll.llinc limestone, which the proprietor had pl'r~lI:ldell 
himself and his neighbours was gypsum or pbster of I':lli.;;, In 
accordance ,yith this illca he ,,-as about to erect a mill for lil" l1"r
pose of grinding the material, and had already made prrpar:lliol]s 
for it, ,yhen I to !Jis great disappointment, ul1l1eceivcrl hill/, 

Overlying this limestone 'YaS a band of srenitic gncilis, ,,-hidl 
was rapidly disintegrating from the presence of a C()]b;I:l'r;'lJl(~ 

quantity of iron-pyrites in a decomposing state 11i"wll1iIlatctl 
through the rock. ~.rr. Anderson, the proprietor, had been illdl!Ced 
to believe that he would obtain copperas from the pb,oc~ :lml 
was quarrying with the hope of finrling something of "altle, but 
the small quantity of the pyrites present, and its dissclllination, 
forbid the idea of any economical value. ~car this were two 
mineral springs to which the people attributed great nll.-':\icillal 
powers; one of them was slightly chaIyb~ate and slll pl JIl rue S, 

and the other did not sensibly differ from ordinary sprin:;' water. 
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rVe then proceeued to the plumhago mine formerly wrought 
by the Hon . .\lr. Hnrwood, on the south h,alf of the tenth lot of 
the fifth range of Grenville. Here, in addition to the sphene 
tabular spar, plumbago, pyroxene and fel-spar, were found fine 
crystals of )THow idocrase. The peculiarities of this vein have 
alrearly been described by yourself in your Heport on the Ottawa, 
and any further notice is unnecessary. 

About half a mile from this, on tbe north half of the same lot, 
is anotber deposit of plumbago, upon the land of Mr. Johnson. 
The vein has a course N. 27!i 'V. magnetic. It has scarcely 
been explored; an exeayation of five or six feet at the foot of a 
hill in ,,'hich the vein appears, being the whole examination made. 
The plumbago appeared to be in three strings from two to eleven 
inches ,vide, but I ha\'e since been informed that on digging
uown a few feet, the tbree ullite in a vein eighteen inches in 
width, awl quite free from any foreign substances. Tbe speci
mens of the plumbago eollected, seem quite soft and pure, and 
the locality is certainly well deserving of further exploration. 

Aecompanying the plumbago is a vein consisting cbiefly of 
calc-spar and pyroxene. The calc-spar is beautifully white, and 
affords fine deavable masses an inch or two in diameter, with a 
well-marked diagonal dem'age. The pyroxene often presents 
upon its cleavage planes, a peculiar bluish opalescence; it occurs 
in well-terminated crystals often half an ineh in diameter, or in 
large deavabe masses of a darker green color. Tabular spar 
is oceasionally found in small masses of a delicate greenish
white and sphene in drusy-surfaced crystals of a light-brown 
color. Throughout the mass, crystals of zircon or hyacinth 
occur in considerable abundance; some have been found an inch 
in length and three-eighths of an inch in diameter, well terminated 
but dark-colored and only translucent. Smaller transparent 
ones are however met with of a fine hyacinth-red, which exhibit 
finely modified terminations and constitute gems of rare beauty. 
A further examination of this interesting locality ,yill no doubt 
develope much of both scientific and economical interest. 

From Grenville I proceeded to By town, and visited Blasdell's 
Mills on the Gatineau, some seven miles from its junction with 
the Ottawa. Here the rocks have been largely quarried in the 
construction of timber slides, and it was hopl'd the exp:)snre 
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would present some things of mineralogle:11 interest. The rocks 
are chiefly felspathic, often containingf1csh-red fc1spar in brge 
masses mixed ,yith translucent quartz, and occasionrtlly with 
mica. Some beds of qurtrtz arc met with, often containing rounded 
grains of pyroxene. This latter mineral is abundantly dissemi
nated throughout the other l"\l('ks, and often makes up large por
tions of them; it occurs also in nins and nests, and sometime,~ 
lines seams, with small l'1'y"tals; the colour varies from a light to 
a dark-green. 

Calcite is found in patches ill the felsprttliic and pyroxcllic 
rocks, often of a reCldi ,h colour, but not very abundant; apatite 
in small imperfect er:-sbls of a yellmvish-green wa;;; obserred in 
()lle loose mass, and masses of rleayable black hornblclllle in ano
ther, but neither of these could he found I'll sit I? The onll' other 
minerals ubserved at this locality, ,,,ere small portions of lJlack 
tourmaline and iron pyrite~, 

Leaving By town I proceeded to Portage dn Fort and 
thence to the F,lllS of the Granel Calumet; here the nne slides 
lately constructed by the goYernment, have required a large 
amount of excavation in the limestone rocks, and it was antici
pated that many interesting minerals might haye been disclosed. 
The unusual height of the water however, precluded the possibi
lity of examination in many of the situations which promised 
much of interest, and the principal part of the materials excavated 
during the labours of the previous winter, had heeu thrmm into a 
pit, where they were :1t the time of my visit covered with seyeral 
feet of water. 

The beds of the white limestone, which is here abundant, are 
often fine grained and free from foreign materials, and as they 
cleave well, will doubtless be found serviceable for architectural 
purposes. The intermixture ill considerable (lUantities, of ser
pentine, generally of light colours, characterises a large portion 
of the rock; iron pyrites is also abundant, sometimes in masses 
an inch or more in diameter. III deepening the slides the pre
vious winter, beds of a eoarse grained limestone were met with, 
containing a large quantity of pyroxene and mica. The pyroxene 
is greenish-white or greyish-green; the crystals, which are 
opaque and never brilliant, are fine prisms sometimes six inches 
in length and not more than a quarter of an inch in diameter; 

I 
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some are smaller, and others an inch in diameter are met witL. 
The prisms are often replaced upon the oT)tuse lateral edges, ana 
sometimes upon the acute edges also; they are very frequently 
termin:J.ted. The mica is the binaxial species, haying an oolique 
rhomJ)ic prism for its primary; the crystals have the acute lateral 
edges replaced; compound forms are also met with. The miuemi 
occurs in ,'ery beautiful slender prisms, \I'hich when ,small are 
nearly transparent, aUfI have a delicate olive-green colour; occa
sioll:J.lly they are found an inch in diameter and three or four in 
length. The calcareous spar in "hich they -were imbedded is
generally flesh-red. As the principal part of the m:J.terial which 
had been excavated, was co\'ered with water, I was obliged to 
depend for my specimens upon the intelligent slide-master, fill'. 
III'Laren, who had reserved a considerable quantity of them. 

One of the reverend gentlemen of the Seminary of this city, had 
obtained a few months previullsly, from one of tbe labourers at the 
slide, a fmgment of limestone similar to that jnst described, in 
which were imbedded several magnificent crystals of idocrase of 
a rich hair-brown, brilliant, highly modified and nearly an inch in 
diameter; after some inquiry, I found the person who furnished 
it, and was informed that it was obtained at the same time with 
the pyroxene, but no specimens of it could be found among the 
few masses of the rock which were not suhmerged. An examina
tion at low water would doubtless develop some more of this fine 
mineral which, for the size and beauty of its crystals, equals any 
specimens I have eyer seen. 

On the side of one of the cuts at the slide, appears a rock made 
IIp of felspar and crystals of dark green pyroxene, in which are 
im bedded small dove-brown crystals of sphene; but here, as at 
many other places, blasting was at that season considered by the 
slide-master as inadmissible, from the danger of impeding the 
passage of the sliLle with fragments. In several other places j 

nests of crystalline minerals were obsen. d from above, but in 
such positions as to be quite inaccessible, while the water was ill 
its present height. Some few imperfect crystals of brown tour
maline were observed in quartz, and masses uf a cuarse variety of 
this mineral were often seen in the limestone. Black tourmaline 
in imperfect crystals in a felspathic rock, was also seen abundantly 
in a cut by one of the slides, but here, as before, we were unable 
to blast the rocks. 
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A mass of white limestone mls fuund n(,~if tho second slitlc, 
containing light-gr,'cn serpcntine with brO\Yll mica, pyrites and 
minute prisms of ap:liltc, lwsitll'S dJOcolate-hrown CITstd,-; of a 
species ,,,hich "'ill pr l ,]);11)1:' prove Ilew; it somewhat rescmbk, 
sphene, from whith hOWeHl' it io distinguished by an in!'erior 
hardness and a different c1l'a \'age. It yet remains for examina
tion. 1'; either this nor the :;;llllC furms of ;1I,'companying' minerals, 
werc found except in this olle mass, whieh was nevcrtheless eyi
dently excanlted from the ncig'hll,)urllOOc1. 

My thanks are due 1)l)tl1 to l\Ir. lH'Laren, the slide-master, and 
to Mr. Molloy, onc of thc contractors at the slide, j'iir their kinil 
attentions and the a~'si:;hll\'C fUl'llishell me while at the Calumet, 

About a mile IIc!ow thc slide:;, a bed of scrpentill,; OC(;urs ill 
the lim est me; it is of grccnish-,c;Tey colonr amI has an earthy 
fracture, and ",-hen recent is so soft as to be cut "'itl! a knife, a 
propcrty which is taken ;lIh'::tlltagc of by the Imliani;, to COli

struct hullet moulds and calulllcts or pipes; heme the !lame of the 
island. The limestone from the Calumet down to the Portage du 
Fort presented nothing of intcrest; it was examinrll in many 
places and was cither fine grained, with intermixed serpentine, 
or coarsely crystalline, with pyroxene and mica. At the ~loun
tain Shle, a llclicate whitc ashestiform tremolitc ml~ ohoerved 
in aver." ii:l'c grained ,,'hite limestone. 

Retul'lli:I,:':' from the Portage du Fort, I stoppcd at the Island 
Portage, :It the exit of Lac des Chats. The minerals observed 
here werc brown tourmaline, of which imperfect crptaL, are found 
imbedded in quartz, often with iron pyrites, and c1eavahlc masses 
of white translucent calcite. As at the Calumet, the rocks cxca
vated in making thc slidc wcre principally under water. The 
railroad which runs across the island is cut through the rocks ill 
some places. The sections exhibit principally syenitic gneiss, 
with patches of felspar aJ~d a little pyroxenic limestone. 

From this I returncd to By town, and crossed over to HuIl, to 
examine the deposit of magnetic iron ore, as alreallydescribcd by 
yourself in your Report on the Ottawa. The one appears to form a 
bed of forty feet in width, bounded by syenitic gneiss on one side, 
and by crystalline limestonc on the other. The latter often con
tains graphite, which in one place forms a vein an inch or two 
wide; the same mineral is often disseminated through the iron ore 



132 

in small scales. A hornlJlendic band in the syenitic rock, \YHS ob
served to contain small grains o[ brilliant rell garnet. Various 
reports ,,"ere common among the country people of zinc, lead and 
other metallic orcs, which ,,'ere reported to have been found in 
this vicinity; but my examinations, with one of them for a gniue, 
developed no other minerals than those above mcntioned. 

Leayillg Dytown, I pl,,)('eeded down the Ridcau Canal to Oliver's 
Landing, and thence to Perth, de~igning to "isit the interesting 
mineral region ill its viCinity. This has already been explored 
to a cOllsidcralJle extent by Dr. 'YiJ,;on o[ Perth, a gentleman 
who, notwithstanding the duties of an extensi ye country pract.ice, 
has been alJle to de,"ote considerable attention to the na~ ural 
history of hi, district, al1l1 to enrich the mineralogy of the Pro
vince by the discoyery of many wrr interesting minerals; and I 
may here express 11Iy obligations to him for his p,,jiteness and kind 
attentions during my examinations in his ncighbourhood, accom
panying me in lll[tny of my excur~ion~, Cll1l1 uften furnishillg me 
with specimens [rom his own collection. 

Our first excursion was to [t loc[tlity of ap[ttite or phosphate of 
lime, discoycred but a short time previous by Dr. VVilson. It is 
found in the fourth lot of the eighth range of Burgess, in a bed of 
coarse crystalline limestone tinged of a flesh-red, and often em
bracing grains of pyroxene. The crystals are generally of COI1-

sidel\\lJle sizc, varying' from half an inch to an inch in diameter. 
One immcnse crystal '\"as founel which measured twelve inches 
ill length and nine and a half inches in circumference, and was 
terminated at one end. From its great size and its brittleness, it 
was impossible to remove it entire, but about one half was pre
served. The apatite of this locality is translucent, and has a de
licate celandine-green colour; the angles of the crystals are 
invariably rounded, and the terminations rarely distinct, the 
whole crystals looking as if they had been half-fused after their 
formation, a pcculiarity ,yhich is also perceived in the crystals of 
this mineral from other parts of the same limestones, as for exam
ple in the l1ne specimens [rom St. Lawrence County, New York. 
The mineral is very ahundantly disseminated through the 
rocl~, and frequently in rounded masses, in which no distinct crys
tallll1e faces can be observed. Associated with it are beautiful , , 
crystals of rhombic mica, two or three inches in diameter; its 
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lustre is unnsnally metallic, anel its colonr nearly steel-grey; the 
crystals freqlll'ntly prc'sC':lt the appearance of belying bQ(,1l COH
tm'ted after their forlll~ttion, in sllrl! a manner as to ~cparate the 
folice of the mica aa'l aJ~llit of the introduction of thin lamince 
of calcareuus ~par. One ny-;t:ll was fJullll eneiosing a fine prism 
of apatite an inch a!lil a lulf in l.'!lc;-th; tlie prineip:lI axis of the 
prism \Y;1S COiIlI'iJ,'llt with t:l'J In-;:d cll"t\'age of the mica. Over
lying this rock ,,-as a liml'stone embracing a large quantity of 
pyroxene. 

The attention of :'cil'1l1ifk agriculturists has within a few years, 
been mUl'h directe,1 to the illlp"rLmt p:ut sllstaitH.'ll in the vege
table c('IJIlomy by phOSp~l:dcs, and the great fertilizing powers 
pns.;e-"cd by 1'1';'[lh:1te of lim,., p:1l'ticularly in the form of bone 
manure, are univcr:-tlly recognized. 'Vith a view of obtaining 
some cheaper sllurl'e flf this substance, some enterprising' English
men have lately been explnring a deposit of natiY(' phosphate of 
lime in Spain. Ullller the!'e circulllsLmces, the limestone just 
describ~'d, "'hich contains throughout it, a large supply of tlIis 
important substance, is certainly well worthy of the attention of 
our agriculturi~ts. The rock might he directly groullil to a 
powder and applierl to the soil, or previonsly burned to lime, 
"'hen the united yirtnes of tIlC pllOslJlute and of quick lime would 
be rendered tl\'ailable ti) tlll~ soil. In two or three uther places, 
the liml'stone ha~ been olJsl'l'I'cd to cuntain large (luantities of 
this mineral disseminated, and doubtless in Sllfi1ciellt abullllance 
to supply any demand. The pllOsphate of lime is largely con
tained in wheat; and the exhaustion of this ingredient is one 
great cause of the sterility of oar worn-out wheat !awls. III a 
grain-gruwing country like Cal1:llLt therefore, the existence of such 
deposit, as these will proye of great importance. 

Not far from the locality of the apatite, on the land of Mr. 
George Ho1litlay, on the second lot of the niatlt range of Burgess, 
is a deposit of copper pyrites. It occurs in the crystalline lime
stone, but the exploratioll~, which had consisted only in two or 
or three small blasts. had not lleyelopL'll any well-deflncc1 Yein, 
althouo'h masses of'the ore four or five inches in diameter had 

b 

been obtained from the spot; it seemed in ne:;ts or strings through-
out the rock. The ore is a pure copper pyrites, granular, often 
crystalline and somewhat intermixed with calcareous spar. 
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Specimens from this lucality, which I h:HI furmerly recei red from 
the Hon. vViiliam Morris, gave me uPlln an ayerage 27'5 per 
cent of metallic copper. The richness of the ore is such as would 
certainly warrant explurations, and it is not improbable that the 
strings will be found to unite ill one vein. 

Among the llla:'ses of rock thrown ont in blasting, were some 
consisting of sil rery mica, with quartz, felspar or albite, and 
('ale-spar, which contain imbedded masses of a delicate emerald
green and almost transparent pyroxene of rare beauty, and crys
tals of a dark honpT-yellow sphene .. The mica is often aggre
gated in masses of small crysL11s having a columnar arrangement; 
imbedueu in this, and indeed dissemilJated throughout the rock, 
,rere a great number of small crystalline grains of a transparent 
mineral, yarying in color from a light rose-reu to a deep sapphire
blue. Their hardness, whil'h is so great as to enable them to 
~eratch re~ll1ily the face of a crystal of topaz, shewed them to be 
nothing else than the Yery rare mineral corundum, which from its 
colors is referahle to the varieties kllO\Vll as the oriental rub!/ 

ami SOPL)7u>c. The grains obtained were small, llone indeed 
larger than a pepper-corn, lmt at the time I was on the spot they 
,vere !lot notice(l, anLl the specimens ,yere collecteu for the pyro
xene, in only two or three of Ivhich I have since detected the 
corundum. It is probalJle that fmther examinations may develop 
larger and more available specimens of these rare and costly 
gems. It is in this crystalline limestone that they generally 
oc('ur; and the corundum found in tbe State of New Jersey, is in 
the same ruck and with similar mica. Those of the sands of 
Ceylon, which have supplied the market of the ·world with these 
gems, are derived from a similar crystalline limestone. I am in
de bted for this interesting fact to the courtesy of Maj or Lachlan, 
now of this city, a geutleman who spent many years of his life 
in India, and, CHI' alive to the interests ofllatural science, made a 
fine collection of the minerals and other natural curiosities of Hin
dostan and Ceylon. Among these is a fragment uf white crys
talline limestone, containing small crystals of sapphire, with grains 
of chonllrlJdite. The latter mineral, which is quite characteristic of 
these peculiar limestones, is very abundant throughout those of 
?\ew York and New Jersey, and although I luwenotyet observed 
it in place in Canada, I have seen a specimen in the hands of 
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Dr. Holmes of this city, which was 'woken from a boulder ncar 
By town, and which contains crystals of spinel, 'with chom1rodite, in 
limestone. The existence of the mineral corundum is abo inte
resting from another consil1cratinn: it is this substance in a coarse 
massive form, which constitutes the emery of the East Indies, so 
much valued as a material for cutting and polishing gems and 
articles of cutlery. 

In company with Dr. "\Yil';llll: I then proceeded to examine tlH', 
locality from ,,-hich he had obtained the specimens described by 
Dr. Thompwl1 of Glasg'ow, as jlatltitc. It is nothing 1110re than 
a reddish felspar ,vhich makes up a large portion of an intrusi':e 
mass of granite ill the lime,tlllW. The perthite occurs in large in·· 
dividuals often three or four inches diameter. It is of different 
shaues of reddish-hrown, the colors being arranged in hands, ancI 
the surfaces of cleange parallel to P, present golden reflections 
like the sun-stone. From the analysis of Dr. Thompson it woulu 
appear that this mineral, unlike other felspars, contains no poUtS
sium, which is accorlling to him replaced hy calcium, and it ,y;\~ 

npon thi3 chemical difference principally, that he predicated its dis
tinctness as a speties. It lws however been analysed by my 
pupil :'Ilr. Hartley, in the Lahora!t:ry of n;I' Survey, anll the re
sults oliow that it contains hoth potassium and sodiuUl, and b in
deed quite similar in composition to other felspars. This loeality 
is in the third lot of the sixth range of Bathurst. 

Not far from this place on the fourth lot of the same range, is :1. 

vein of heavy spar or sulphate of harytes in gneiss, about a foot 
wide; it occurs either massi\~e or in thin bladed crystals. Smal! 
grains of copper pyrites arc disseminated through it, but other
wise it is free from foreign substances, a11l1 it is worthy of atten
tion as a material for paint. This mineral is very extensiyely 
used both in Great Britain and America fur the adulteration of 
white lead, if indeed it may be called an adulteration which is 
universally known and admitted by all manufacturers and consu
mers of the article. Its great specific gravity and opaque white
ness render it peculiarly adapted for this purpose, and it is also 
often employed as a paint by itself, under the name of pCl'manrnt 

wlzitc. As this is the only consic1erahle deposit of heavy spar yet 
known in the country, ,,~ith the exception of the enormOllS vein, 
described as existing on the north shore of Lake Superior, it is 
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,ycll worthy of attention. I was not able to examine the vein in 
person, but am indebted for the above account of it, to the accu
rate obsen'ations of Dr. 'Yilson, and the specimens kindly fur

nishedme by him.* 
On my return from the perthite locality, we examined a place 

y,liich atfords abundance of sphene. It is on the tenth lot of the 
sixth range of Elmsley, and the locality is a large vein of pyrox
ene with felspar, in which this sphene is found illbedlled in im
perfect crystals of a clove-brown. N ear here, are beds of a rock 
which is made up of bright green pyroxene and blade mica. 

Having detected among the specimens in the possession of Dr. 
·Wilson, some crystals of black spinel, I went to examine the 
place from which they had been obtained. It was on the tenth 
lot of the first range of Burgess, and imbedded in the flesh-red 
crystalline limestone, wlJich for a mile or two often exhibits 
small crystals of the mineral; the best specimens were obtained 
from loose masses of the limestlJue scattered about the fields, 
although large crystals an inch in diameter but more or less 
coated with mica were found near the house of JUl'. Ritchie, where 
the limestone had been quarried for burning. One of these was 
two inches in diameter and had its edges replaced; it ,vas more 
or less intermixed with calcareous spar whir:h was observed 
penetrating the crystal. In ploll.::;hing a field near there, a mass 
or crystals ,yas foul1l1, completely separatell from their gangue, 
and weighing eight ounces. They were about thirty in number, 
and exhibited various modes of composition in their aggregation; 
their lliameters were from one-fourth of an inch to one inch. The 
faces were beautifully black and lJrilliant, and the larger ones 
I~xhibitell cavities filled with small and brilliant octahedrons. 

* NOT E.-Since the above was written, I have cullected the following information 
with regard to the price and eunsumption of heavy spar, fur which I am indebted to 
:'Ilr. \Vhitney of Newhaven, Conn., who manufactures it extensively at that place. 
The present annual consumption in the United States is abont 4000 tons; of this 
2500 tons are raised in the States and the remainder imported from England. 
The price of the manufactured article is ahout $30 per ton of 2240 pounds, 
while the crude material, according to its purity, is worth from $8 to $10 per 
ton. The process of mannfactnre consists in sorting and washing it, after which 
it is broken to a powder and digested with dilute sulphuric acid, to remove the 
earthy and metallic impurities which may be present, and finely ground to II 

powder. 
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Black tourmaline is frequc<ltly mct with in the al~(;Ol1lpan:';j];'; 
rock. The discovery of spinel in our liIJll',tulll:~ is 0:lC of mueh 
interest, although frum the similarity "hidl c:;;~h lJet\Y(:en tliC 
limestones of northern New York and of Can:tltt) its presence 
was to be expectcll. Hitherto the only elidcl1Cc of it..; cxi~tcilce, 
was the presence of one or two minute iT\':iLtls r,):ud ill a bOllh~\'r 
with chondrodite, a11\1 in the pus,~"..;iUll uf Dr. Holm"", to which I 
have already referred. 

There were lllany other interesti.l 6· lllin.:ra]" ",hidl had been 
observed by Dr. 'Vibon, and wbicll I sllUuld haH YisitCtl but 
that the localities \nre often sneh as cuulll nut be fUlIllll without 
a guide, but with great lliQlculty, and the pl'ufe..;,i:lJlal duties of 
Dr. Wilson prevented him from alTullll'anyillg me. ~\lll:illg these 
were the 2)c;'lstcl'ite of Dr. Thompsun, so lli1llleJ frolil its be::mti
ful bluish irillesccnce. It is white, often bllli,)~1 ur rCllJish, o':curs 
in large cleavable 1ll.tSS2S, and al)pc~1l'., tu be m)tllin~' more than 
massive feldspar or labradorite \:uabi:ling dis3C:ll;aate! grains of 
quartz. Cut specimens of this, which I sawin the P)~sR3sion 
of Dr. ,"Vibon, 1H.:rc highly beautiful, e\.hiLitiilg, when cut in 
the proper direction, a delicate celestial-blue op:tl('s~ellce. It 
forms a large mass, prvbalJlr a I'lcia or llrkc, in tllc nincteenth 
lot of the Binth rallge of Ihthurst. III the immediate nei.;ldJour
hood of this, a beautiful white mineral uceurs, ",hidl clea\C~ 
readily into regular furm~) often 1\yo or tlJrl';~ inches ill length, 
that appear to IJe referalJle to the ([idill;,!:: :iystl,'m, ,11ll1 to lJe 
probably nothing else than laLral!oritc, although the coluur.-; of 
this mineral arc generally dark. The fate P preslJnts a fine play 
of colours, \yhich in pu!ishecl specilllcll~ are excl'('llingly beauti
ful; the colours are blue, varyin;;' fr,)ll1 light sky-Llue to yiole!, 
pearly-white and gold, equalling in elegauce the ~pl'l·il1ltns from 
the coast of Labrador; it forms a beautiful ornamental stone. 
The mineral appears to be itlentical with that \\hil';l constitutes 

the base of the peristerite. 
Labr:lllorite occurs also in the first lot of the thinl range of 

Drummond, where it forms large lJeds ; the mass of the rock is a 
confusedly crystalline aggregation of the mineral, with quartz, 
containing imbedded large cleavable masses of it, often several 
inches in diameter. The colour is blackish-green, but "hen 
polished or moistened with water, and helLl in the proper light, 
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the before dark anrI dull surface glows with hues of "azure, 
green an" g-olu," rivalling in beauty the plumage of the humming 
bird. This locality will furnish abundance of this rare and beau
tiful ornamental stone. 

Fine black tourmalines are found in white translucent quartz 
in the eighteenth lot of the fourth range of Bathurst; crys
tals are met \vith an inch in diameter, having finely modified 
terminations. The B!JtO/cl/it~ of Thompson is found abundantly 
in the tenth lot of the sixth range of the same Township; but its 
claim to be considered a distinct species is rather doubtful, and it 
requires further examination. 

In the Toml"hip of Dalhousie, tenth lot and sixth range, are 
beds of tlne ",!titc dolomite holding abundance of crystallized 
white hornblende. The ferru.r;inolls sdicate of man.r;anese of 
Thompson, wb ieh occurs in quartz on the second lot of the second 
range of Lanark, appear to be nothing more than a manganesian 
hornblende resembling the variety actynolite. The nrpMlite of 
Thompson appears equally referalJle to the same species, and to 
be an asbestiform tremolite somewhat peculiarly aggregated. 

Ligniform aslJestus occurs abundantly in the tlfth lot of the 
seventh range of Lanark, apparently associated with serpentine, 
which is not uncommon in the limestone of this vicinity. Dr. 
·Wilson also fllrnbhed me with a specimen of a mineral char
acterised b)~ Dr. Thompson as antlwph!Jllite, associated with satin 
spar. It dcserH's further examination. 

A boulder of granitic rock found near the spinel locality at 
Bathurst, contained a mass of the very rare mineral spodumene; 
but the thoroughly wom and rounded form of the boulder, ren
ders it probable that it may have been transported a long dis
tance. 

Such were some of the results of this tour; hut as it was ob
served at the beginning, my various occupations since that time 
have preyentccl me from examininrr minutely or desrribin rr accu-o ~ 

ratel:" the minerals collected; the results of these will be deferred 
to a final Report. 

EXAJIINATIONS OF l\IINERAL WATERS. 

After my return from the Eastern Townships, I proceeded, in 
accordance with your instructions, to collect some of the more im-



139 

pOl'taut mineral waters of the Province, with a dew of submit
ting them to chemical analyses. Some remarks as to the 
mode of. collecting the waters, lilay not be out of place here; 
as showmg the care taken to prevent any errors, and to trans
port the waters unchanged to the laboratory, wlJCre their 
analysis has occnpied the "inter season. Unless otherwise 
stated, they were al '\'a~'~ collected by ll1y~elf froll1 the spring, 
and put into large glass jar~, holLling about 100 Ills.; these were 
nearly filled, and being carefully stopped, the mouths were 
secured by a lute, ,yhich entirely excluded air, and prevented 
the escape of ga~L'~. Fur the determination of the gases, the 
processes directed by Fresenins, in hi . .; aLl:uiralJle treatise, were 
employeu ; they consist in Llirectly fixing upon the spot, the car
bonic acid ga~, by ammonio-chlorid of calcium, and the sulphur
etted hydrogen, by a solution of chloriLl of arsenic. Carefully
measured portions of the water lJeillg placed in bottles with these 
substances, the bottles ,yere tightly seal eel, and could thus be 
preselTd until they were brought t" the place of analysis. It is 
not the place in a report like this, to entcr into a detail of the 
refined processes employed in rescarchcs of this kind; it is suffi
cient to say that the most accurate and improved lllcthOlls were 
resurted to, and that 110 pains ,,'ere sparcd to makc the results 
in every respect worthy of confidence. 

In stating thc composition of thc waters, I shall first give the 
quantity of bases, acids and raLlicals in a thousand parts, and then 
in accordance with the general custom, shew how these lllay be 
united to form s,dille combinations; in following this course I 
have conformed to the general practice of chemists, rather because 
the results arc morc intelligible to the unscientific, and at the 
same time 1I10re readily compareu with those of other analysts, 
th::m because the compounds tlllU calculated, rcprcsent the com
binations actually existing in the \Yater. The opinion is gene
rally received among chcmic:tl philosophers, that there is really a 
partition of acids and bases in the solution. For example in the 
water of the" Intermitting Spring" of Caledonia are found chlo
rine and bromine, with potassium, sodium, calcium and mag
nesium. In calculating this I havc represented the wholc of 
the bromine as combined vV'ith the magnesinm, while the potas
sium, sodium and calcium and the remainder of the magnesium 
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are supposed to exist as chlorides. In reality howe,7er, it is pro
bable that the bromine is distributed among the four metals 
in a proportion which ,ye have as yet no definite means of 
determining. 

For greater conwnience I have calculated also the amount of 
the different foreign substances in one pound avoirdupois; this 
equals 7000 grains, or very nearly a wine pint, which weighs 
7291 grains. A weighed quantity was preferred for purposes of 
comparison, ,15 from slight differences between the specific 
gravities of the mineral waters and of distilled water, as well as 
between the different ,Yaters tl18mselves, it was l1ifficult otherwise 
to institute an accurate comparison. 

The analyses were all performed upon weighed portions of 
water in preference to using measures; and the weights, includ
ing the specific gravities, were determined by a delicate balance 
made to order by Deleuil of Paris, amI sensible to the demi-milli
gramme, when loaded with 200 gram111es. 

THE CALEDONIA SPRINGS. 

These springs are four in number; the ,Yaters rise through the 
strata of dar whil:h oyerlie a rock equivalent to the Trenton lime
stone. Three of them) known as the" Gas Spring," the" Saline 
Spring, and the" 'Yhite Sulphur Spring," are situated within a 
distance of four or five rods, and the mouths of the latter two, are 
not more than four feet apart. The fourth, known as the" Inter
mitting Spring," b situated about two miles distant, and is much 
more saline than the uthers. The first three are alkaline, the 
sulphur spring strongly so, while the latter contains in solution a 
great quantity of earthy chlorick None of these waters are 
what are called" acidulous saline," a character which is due to 
the presence of large qnantities of carbonic acid, and renders them 
pungent to the taste, and sp::trklin 0' like cha1111)a O'ne' to this the 

i b b , 

Seltzer and Saratoga waters owe their peculiar characters. The 
qu~ntity of this acid found in these waters, is no more than is re
qUIred to form lJicarlJonates ,,-ith the bases present. 

L-The " Gas Spr£ng." 

The waters of this spring were collected on the 27th of Sep
tember,1847. The temperature of the air being 61.70 Fahrenheit~ 
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that of the spring \yas 4-1.1. The uircharge \LIS ascertained by 
careful measurement to be funr g;lllons per minnte, a quantity 
which is little subject to yariation. The water in the well is kept 
in constant agitation by the escape of c:uburetteu hydrogen gas, 
which is e\'0IV6(1 in consillcrable quantity. It was roughly esti
mated at the time, to be ;300 cubic inches '1 minute, but the dis
charge [IS I was informed, is often 11111(:11 more alHlllllanL 

The specific grin-ity of the \yater was fuunu to be 100G.~. It 
is pleasantly s[lline to the taste, hut not [It all bitter; by exposure 
to the air it gradually lh'p'13its a white seuiment of earthy carbo
nates. Its reaction is tli,;tinctly alkaline to test papers. 

The examimtion of the unconcentrater1 water shewed the pre
sence of chlorine, u11cium ,l_ml magnesinm, bIt \y!Jen the liquid is 
concentrated by h1liling, the wlwk of these ];:1;es ;1re peci[litav~c1 
as carbon[lt('~, amI the clenr liquid is alkaline, yiclding with a 
solution of chlorill of barium, a copions precipitate of carbonate 
which is dissoh'eJ by hy\lrochloric acill, leaving only a small quan
tity of sulphate of baryta. The alkaline liquid being evaporated 
to dryness, and the residue digested with alcohol, the solution gaye 
evidence of the presence of both bromille and iodine; the saline 
residue was founel to consist of salts of sudium ,.-ith a small por
tion of chlorid of potassinm. The precipitate of earthy carbonates 
contained traces of alumina, iron and manganese. On evapo
rating to dryness a quantity of the water with an acid, and treat
ing the residue with water, a portion of silica was obtained. 

The modes hy which the quantities of chlorine, sulphuric acid, 
calcium, magnesium, sodium and potassium were obtained, need 
no particular description. The amonnt of the first two bases was 
determined first upon 1000 grammes of the water evaporated 
with an acid, and then, the same quantity having been boiled 
with the addition of distilled water until all the earthy salts were 
precipitated, the respective amonnts of the calcium and magnesium, 
both in the precipitate and the filtrate, were determined, and those 
in the latter, regarded as corresponlling to the chlorids and sulphates 
of those bases, in the recent water. The alkalies were separated 
by successive treatment with baryta and carbonate of ammonia, 
and the amount of potassium in the mixed chlorids was then de
termined by converting them into the platino-chlorids, and sepa
rating the sodium salt by alcohol. 
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The bromine and iodine were determined by evaporating fifty 
pounds of the water to a small bulk, separating the earthy precipitate, 
and finally evaporating the residue to dryness. This was treated 
'with alcohol of sp. gr. '83.5 until all traces of iodids and bromids 
were removed. The alcoholic solution ,,~as then evaporated to 
dryness, and the treatment renewCl1 with alcohol of '820; this 
process was repeated a third time, havi~lg previously ignited the 
residue to lbstroy any organic matters, amI the solution being 
again evaporated to dryness, was dissolved in water, and the 
amllunt of iodine determined after the admirable method of Las
saigne, which consists in preeipitating it as an iodid of palladium. 

The hromills and chlorids remaining in the solution, ,yere de
composel1])}, a solution of nitrate of sil \'er, and the mixed precipi
tate of chlorid and bromill of silHr, after being fused and carefully 
weighed, was submitted in a state of fusion to the action of a 
current of dry chlorine gas, until the "'hole ,,,as converted into 
chlorid ; from the loss, the amount of bromine was deduced by cal
culation. 

The total amount of carbonic acid was determined by mixing 
measurel1 portions of the water at the source, with caustic am
monia and a solution of ehlorill of calcium; the proportion of 
carbonic acill in the precipitate thus obtainerl, was determined in 
the usual manner. The amount of carbonic acid required by 
those basi'S ,yhieh ,,~ere known to exist as carbonates in the 
water, was then deducted. The quantity of carbonate of soda 
was calculated from the excess of sodium over that required for 
the saturation of the chlorine, bromine, iodine and sulphuric acid, 
controlled by the amount of carbonate of baryta obtained by 
treating a solution of the solid residue of 1000 grammes of the 
water, with chlorid of barium; the two results closely agreeing. 

1000 parts of the water of the Gas spring gave-
Chlorine ...................................... . 
l1ru:nine ...................................... . 
1 ·dllie 
Su! P' II;;' :~. ~~id· ·CSC);· ;:::::. :.::: .. : .. :::.::::::: 
S).Ll. .......................................... . 

\'"ta,h ......................................... . 
l. i liP .J:J.t !'l~~i~'" ·····.··· ..... 0 •• 0 •••••••••••••••••• 

, ..................................... . 

~lr:.i.~~.:::."."." .':.".".'." :::.".".".":.".".".".".".".":.".".".":::::.-
Iron and Mangaoese, ............... traces, 
Carbonic Acid .............................. .. 

4·242810 
'011730 
·000461 
·002400 

3'726400 
·022100 
'082880 
'254600 
'004400 
·031000 

·705000 
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These may be combined to form the following compounds-

Chlotid of Sodium... ...... ... ......... ... ... 6'G67500 
of Pota~sium ........................ 

Ilromid of Sudium ........................... . 
Iodid of Soclium 
Sulnh;jte of Pot;j~;;'" ....................... . 

~ ••••• , .• , '" •• , ••• '0, •••••• 

Carbon:ltp of Soda .......................... . 

'030940 
'01GlI,7 

'000530 
'CO;j::tlO 

of Lime...... ......... ............ '148000 
of ;\1ngncsia....... ............... '526200 

" of IroD and ~lallgaut'sc, traces, 
Alurnio;j............. ............. ............. '00",4(;0 
Silica ............................................ '0:310(00 
Carbonic Acid.................... ............. .:i~19l1C0 
Water .......................................... 90J.87:3503 

Saline ingredients in 1000 parts, 7·777D. 

A pound or 7000 grains contaillS-

Chlorid of Sodium ..................... .. 
of Potassium ......................... . 

Eromid of Soditlm ............................ . 
lodicl of Sodium .............................. .. 
Sulphate of Potash ............................ . 
Carbonate of Soda ........................... .. 

1000000000 

48'772500 
'216;j80 

'1O.:.J:~ :) 
'00:3710 

'036G60 
'33G990 

" of Lime.................... ......... 1'036000 
" of Magnesia......... ............... 3'683400 

Alumina.,.... .................................... '030800 

Silica............ ...... ...... ...... ............... '217000 
Carbonic Acid...... ............ .......... ..... 2'443000 

"""ater ............................................. 6943·114521 

7000'000000 

Carbonic acid in 100 cubic inches, 17.5. 

II. TIle " Saline 81J1'I~n!J'" 

The spring thus named, is very similar to the last, but in reality 
less strongly saline. Its temperature was 45 F., that of the air 
being at the same thne 60 F. The specific gravity is 1005'824. 
Its reaction is more strongly alkaline, but otherwise the results 
of its qualitative examination are similar to those given ullder the 
head of the "Gas spring." It contains 110 snlphurctted hydrogen 
whatever; some few bubbles of carburetted hydrogen are evolved, 
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but the quantity is nl')' small. The discharge from this spring is 
about ten gallons pC'r lllinntL·. 

1000 parts of the water g.ne-
Chlorine. ...... ............... ......... ........... 3'93830 
Bromille .......................................... '01317 
IOllillc ............................................ . 
Sulphuric Acid (S03) ........................ . 
Soda ............................................... . 
Potash ............................................ . 
Lime ............................................... . 
?lbgl'ccia ......................................... . 
Silica ............................................. . 
Alumina, Iron and Manganese, traces, 
(:arbonic Acid .................................. . 

'00123 
'00220 

3'51246 
'0,1100 
'06580 
'25020 
'0,1250 

'6,1800 

These ma:," lJe clJllllJincd in the fullowing manner :-
Chloride of Sodium ...... .... ................. 6',1,1090 

of Puta''''iulll ......................... .. 
TI, ulllil of Sodium .............................. . 
lodid of Sodium ............................... .. 
Sulphate of PoUtsh ............................. . 
Carbonate of Soda ............................ .. 

" of Lime ............................. . 
" of .:\lagnesia ........................ e 

" of Iron and l\hnganese } t 
Alumina........................... ..... races, 
Silica ............................................. .. 
Carbonic Acid ................................... . 

'02960 
'01696 
'00146 
'00480 
'17620 
'11750 
'51724 

'04250 
'29200 

'\\' ater .............................................. 992'36084 

1000'00000 

The pound of 7000 grains will consequently consist of-
Chlorid of Sodium................ ............... 4.5'08630 

" Potassiuln ............................ 0 

Bromid of Sodium ............................. .. 
Iodid of Sodium ................................ . 
Sulphate of Potash ............................ . 
Carbonate of Soda ............................ .. 

of Lime ............................ .. 
of l\1agnesia ....................... .. 

" 

'20720 
'11872 
'01022 
'03360 

1'23340 
'82250 

3'62068 
of Iron and Manganese} 
Alumina... ............... traces, 

Silica........... ......... ......... ......... ......... '29750 
Carbonic Acid...... ......... ............ ......... 2'04400 
Water .............................................. 6946'52588 

7000'00000 
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The amount of solid matter in 1000 parts of the water is h 
calculation 7'347; experiment ga\e /'280, which is a close al;
proximation. The carbonate of magnesia loses a part of its C~lr
bonic acid during the evaporation, and exists in the residue as :1 

basic carbonate, and hence the slight deficiency in the result of 
experiment. 

The quantity of carbonic acid, aboYe what is represented as 
combined "'ith the bases, equals lJ'7 cubic inches in 100 cubic 
inches of the W:l ter. 

III. TIle" White 8ulpllw' Spring." 

This spring is situated very near to the last; the openings of 
the two \Yells being not more tkm four feet apart. Although it 
bears the name of a sulphur water, its claim to that title is vcry 

• small. It ha~ a fcchly sulphurous bste and odor, and darkens 
slightly salts of lead and silver, hut the quantity of sulphur 
existing either as sulphuretted hydrogen or as alkaline suJphnret is 
very inconsiderahle, and cannot he fluantitatively estimated by 
the ordinary processes. 

Several bottles of the water were mixed with a solution of 
arsenic at the spring, but the precipitate of sulphnret of arsenic 
was scarcely perceptible; the quantity of the sulphuretted hy
drogen ,vas not equal to a cubic inch to the gallon. It is still, 
however sufficient to impart medicinal powers to the water, for 
the efficacy of this spring over all the others, in rheumatic and 
cutaneous affections is well attested. According to Dr. Stirling, 
who has been for many years a resident at the springs, and is a 
careful ob~erver, the water was formerly much more sulphurous 
than at present; a thing not at all improbable, as it is well 
known that springs often change their character materially in the 
course of a few years. 

The supply from this spring is apparently about the same as 
that of the "Gas Spring"; its waters flow into the same reser
voir as those of the saline springs, and the two are used for hot 
baths. The mixture, after being heated for use, is without any 
odor of sulphur. 

The temperature of the spring was found to be 460 F., that of 
the air being 60° F. 

The specific gravity of the wat,er at 600 F. is 1003'7; its re-
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action is strongly alkaline, and the results of its qualitath~e exa
mination show that it closely resembled the two preceding wa
ters, except that traces only of iodine were detected in it. 

1000 parts of the water of the sulphur spring gave :-
Chlorine .......................................... . 
Bromine ........................................ .. 
Iodine ..................................... traces, 
Sulphuric Acid ................................. .. 
Potasb ........................................... .. 
Soda ............................................. .. 
Lime .............................................. . 
:Magnesia ........................................ .. 
Iron ....................................... traces, 
Alumina .......................................... . 
Silica .............................................. . 
Carbonic Acid ................................... . 

2'12500 
'00781 

'01030 
'01450 

2'12370 
'1l760 
'!-±::!;30 

'00265 
'08400 
'59000 

These comhined in the usual manner, give as the composition 
of 1000 parts of the water :-

Chlorid of Sodium...... ............ ............ 3'84300 
" of Potassiulll ......................... oo 

Bromid of Sodium .............................. . 
Iodid of Sodium ........................ traces, 
Sulphate of Soda ................................ . 
Carbonate of Soda ............................. . 

of Lime ............................. .. 
" of Magnesia ......................... . 
" of Iron ..................... traces, 

Alumina .......................................... . 
Silica ............................................. . 

'02300 
'01004 

'01833 
'45580 
'21000 
'29400 

'00265 
'08400 

Carbonic Acid............ .................. ...... '14100 
Water ............................................. 994'91818 

1000'00000 

The quantity of carbonic acid over that required to form 
neutral carbonates, would in a gaseous state equal 7'2 cubic 
inches in 100 of the water. The amount required to form the 
above carbonates is '449, and an equal quantity of carbonic acid 
would be necessary to enable them to exist as bicarbonates, a 
condition in which these earthy bases are generally regarded as 
being dissolved in mineral waters. The whole of these alkaline 
waters have, it will he observed, shewn a deficiency in the 
quantity of carbonic acid, and this is particularly marked in this 
last and most strongly alkaline. qf them all. This apparent 
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difficulty is at once explailleu 1y the fact that the \yhole, or a 
part of the carbonate vf lll~lgllcsia, e\i~h in the fvrm flf a double 
carbonate of SOlla and lli:tg:K'.,ia, 11 cumpound which is readily 
soluble in water and Il1l11:h more perlllanent than the lJicarbonate. 

The large amollnt oj silic:t which it ('ontains, is an interesting 
peculiarity, and naturally COllllects it,df with the ot.rungly alka
line character of the "ater. j\.,: silica is capable ur llecomposing 
a solution of carbonate of suLla, it i, prubable that a portivn of the 
soda must rcally exist in tbe cO!lditi"n (If a silil'atc. From the 
uncertainty "hicb still rcmains as to the l'ollll)(l~ition of these soluble 
silicates, it is impossible iii c;\kulate the portion of the soda which 
should be dedndell froll1 that rcprescllted as existing as carbonate, 
but an indirect experiment tllro\\-s somc lig-ht upon the question. 
1000 grammes of the water '.\'LTC cyaporatcd to perfect dryness, to 
render all the ll1agne~ia insolulJle. Tlw residue being tLen dis
solved in distilled 'Y:1tl'r, \'.a~ mixcd with a SUllli ion of ehlorid of 
barium, and yielded a precipitate of carlJOllate, ,,,ith a little sul
phate, which contained an alllount of carbunic acid corresponding to 
'2540 of carbonate of soda, ,yhile the exC'e~s of sOlla above that 
required for saturating of the chlorine, bromine and sulplmrie 
acid, equalled '4,jDS parts of carbonate. The difference ·2018 
corresponds to ·1179 of pure soda, which may be regarded as 
forming a silicate with the '0::>40 of silica. -With our imper
fect knowledge of the silicates, espeeially the soluble OIlCS, it 
is obviously useles::l to speculate farther upon the moue of 
combination in which these substances exist. 

The amount of solid matters in 1000 part3 of this water is 
4·9406 parts, and the composition of 1 pound of 7000 grains is as 
follows ;-

Ch~orid of Sodium ............................ .. 
of Potassium .......................... . 

Bromid of Sodium .............................. . 
IoJid of Sodium ........................ traccs, 
Sulphate of Soda ............................... .. 
Carbonate of Soda .............................. . 

" of Lime ............................. . 

26'90100 
·16100 
·07028 

·12831 
3'19060 
1'47000 

,. of :\bgtlc,ia......................... 2'05800 
of Iron ........................ trace, 

Alumina .......................................... '018.5.5 
Silica .. ,..... ........................................ ·58800 
CRrbonic Acid..... .............................. '98700 
Water ............................................. 6964·42726 

7000'00000 
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action is strongly alkaline, and the results of its qualitative exa
mination show that it closely resembled the two preceding wa
ters, except that traces only of iodine were detected in it. 

1000 parts of the water of the sulphur spring gave ;-
Chlorine ..........•..•...•.•......................• 
Bromine ......................................... . 
Iodine ..................................... traces, 
Sulphuric Acid .................................. . 
Potash ............................................ . 
Soda .............................................. . 
Lime .............................................. . 
:Magnesia ......................................... . 
Iron ....................................... traces, 
Alumina .......................................... . 
Silica .............................................. . 
Carbonic Acid ................................... . 

2'12500 
'00781 

'01030 
'01450 

2'12370 
'11760 
'14230 

'00265 
'08400 
'59000 

These combined in the usual manner, give as the composition 
of 1000 parts of the water ;-

Chlorid of Sodium......... ..................... 3'84300 
of Potassium .......................... . 

Eromid of Sodium ............................. .. 
Iodia of Sodium ........................ traces, 
Sulphate of Soda ................................ . 
Carbonate of Soda ............................. . 

" of Lime .............................. . 
" of Magnesia ................ . o •• ~ •••• 

" of Iron .... o. u ••••••••••••• traces, 
Alumina .......................................... . 
Silica ............................................. . 

'02300 
'Ol004 

'01833 
'45680 
'21000 
'29400 

'00265 
'08400 

Carbonic Acid............... ..................... '14100 
Water ............................................. 994'918l8 

1000'00000 

The quantity of carbonic acid over that required to form 
neutral carbonates, would in a gaseous state equal 7·2 cubic 
inches in 100 of the water. The amount required to form the 
above carbonates is '449, and an equal quantity of carbonic acid 
would be necessary to enable them to exist as bicarbonates, a 
condition in which these earthy bases are generally regarded as 
being dissolved in mineral waters. The whole of these alkaline 
waters have, it will be observed, shewn a deficiency in the 
quantity of carbonic acid, and this is particularly marked in this 
last and most strongly alkaline, Qf them all. This apparent 
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difficulty is at once explained by the fact that the whole, or a 
part of the carbonate of magnesia, exists in the form of a double 
carbonate of soda and lllag:l\.'sia, a compound which is readily 
soluble ill watcr 3mI mudl more permanent than the IJicarbonate. 

The large amount of silica whidl it contains, is an interesting 
peculiarity, and naturally connects ibell' with the 8tronglyalka
line character of the "ater. As silica is capable of decomposing 
a solution of carbonate of SOlla, it is probable that a portion of the 
soda lllust really exist in the condition of a silicate. From the 
uncertainty \yhich still remains as to the composition of these soluble 
silicates, it is impossible to cah-ulatc thc portion of the soda which 
shoulu be dedlleteLl frotll thnt rcpre~l'llted as existing as carlJunate, 
but an indirect experimcnt tltrti\\s somc light upon thc question. 
lUon grammes of the watcr ',nrc nalJorated til perfect llrYIlCSS, to 
renl1\.'r all thc magne:"i:t insolulJle. The residne being then di~
solyed in distilled water, \'.~a, mixeLl with a solution of chloriLl of 
barium, and yielded a precipitate of carhonate, with a littlc sul
phate, whieh contained an alllount of carbonic aciLl corresponding to 
'2540 of carbonate of soda, ,,~hilo the excess of soda alJo\'c that 
required for saturating of the chlorine, Lromine and sulphuric 
acid, equalled '4558 parts of carLonate. The diITeronce '2018 
corresponds to '1179 of pure soda, which may be rcgarded as 
forming a silicate with the '0840 of silica. -With our imper
fect knowledge of the silicates, especially the soluble oncs, it 
is 01Jviously useless to speculate farther upon the moue of 
combination in which these substances exist. 

The amount of solid matters in 1000 part3 of this water is 
4'9406 parts, and the compusition of 1 pound of 7000 grains is as 
follows :-

Ch~orid of Sodium ............................. . 
" of Potast-lium ... 11.10 •••• II •••••••••• II. 

Bromid of Sodium .............................. . 
Iodid of Sodium ........................ traces, 
Sulphate of Soda ................................ . 
Carbonate of Soda ..............................• 

" of Lime ............................. o 

h of 1\13gne:-.ia ......... II •••••• , •••••• 0 

of Iron ........................ trace, 

26'90100 
'16100 
'07028 

'12831 
3'19060 
1'47000 
2'05800 

Alumina .......................................... '01855 
Silica .. , ...................... " .... , .......... ...... '58800 
Carbonic Acid..... ........................... ... '98700 
Water ............ , ................. , .............. 6964'42726 

7000'00000 
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IV.-The "InteTlnitting Spn·ng." 

This spring baa been already described, as situated ahout two 
miles distant from the others. It rises out of a bank of clay near 
the edge of a brook; a well has been sunk nearly thirty feet 
through the clay, and the water rises near to the surface. It is 
kept in almost constant agitation by the evolution of large quan
tities of carburetted hydrogen gas; the water from this cause, 
is kept constantly turbid hy the quantity of clay diffused through 
it, and it is only after heing allowed to stand for several hours 
in a quiet place, that it becomes transparent. The discharge of 
gas is not regular, some minutes often elapsing, during ,,-hich 
only a few Imhblcs cscape from time to time, after which a eo
pious evolution occurs for a few moments, followed by another 
period of quiescence; from this peculiarity it is named the inter
mitting spring. 

The temperature was found to be 50° F. at the hottom of the 
well; that of the air being 610. The amount of water furnished 
]JY the spring could not be casily determined, as part of it escapes 
through the bank, hut it is not large. At the time of my visit, 
the recent rains had diluted the spring with a good deal of sur
face water, and I accordingly availed myself of the politeness of 
the proprietor, Mr. "\Vilkinson, who allowed me to take as much 
as I required, from a supply which had he en hrought from the 
spring a month previous', and preserved in well-covered puncheons. 

This was sensibly stronger to the taste than the water at the 
spring, and unlike the previously described waters, was disagre
ably bitter, as well as saline. Its specific gravity was 1010'939. 

A qualitative examination shewed the presence of chlorine, 
bromine and iodine, with potassium, sodium, calcium, and mag
nesium; a large portion of the latter two exist in the condition 
of chlorids. No sulpburic acid was detected; but traces of iron 
and alumina. Baryta, strontia, fluorine and phosphates were 
sought for; but with the exception of slight traces of the latter, 
tbe results were altogether negative. 
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1000 parts of tbe water of the Intermitting Spring afforded, 

Chlorine .......................................... . 
Bromine ......................................... . 
Iodine ............................................. . 
Potash ............................................ . 
Soda .............................................. .. 
Lime ............................................... . 
.Magnesia ......................................... . 
Alumina and Iron ...................... traces, 
Silica ............................................... . 

8'36979 

.02059 

'00187 
'0l!):30 

6"49:360 

1'4·1930 
'5.') .. 67 

'02250 

These may' be ~o combined as to gi,'e the full owing compositiun 
for 1000 parts of the water :-

Chloride of Sodium .......................... . 
of Potassium ....................... . 
of Calcium .......................... . 
of Magnesium ..................... .. 

Bromid of Magnesium ...................... .. 
Iodid of Magnesium .......................... . 
C ar!Jonate of Lime ............................ . 

" ofnIngnesia ....................... .. 
" of Iron ................... } . traces. Alumina ............................. . 

Silica ............................................ .. 

12'250000 

'030500 
'287050 

1'0338 .. 0 

'0238 .. 0 

'0020.')7 

'126 .. 60 
'86:12:30 

'022:100 
Carbonic Acid.................................. '501:350 

Water ............................................. 984'859173 

1000'000000 

The solid matter in 1000 parts, as determined by calculation, 
is 14'639 Piuts; the result obtained by directly evaporating a 
weighed quantity, and drying the residue at 3000 F., was 14'500, 
the difference being due to a partial decomposition of the mag
nesian chlorid during the evaporation. 

The carbonic acid of this water was not delermined, as the 
fresh water, which was required for this purpose, ,vas so much 
diluted as to be unlike the specimen analysed. If ,ve regard the 
bases which were found to exist as carbonates as having been 
dissolved as bicarbonates, they would require the quantity of car
bonic acid above given, '501350 parts, which in a gaseous state 
would equal 25 cubic inches in 100 cubic inches of the water. 
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The composition of one pound of the water is in accordance 
with the above calculation, as follows :-

Chloride of Sodium......... .... ... ............ 85'750000 

" of Potassium .................... "'0 '213500 
2'009350 
7'236880 

'166880 
'014399 
0885:220 

" of Calcium .......................... . 
" of Magnesium .................... ooo 

Bromid of Magnesium ...................... .. 
Iodid of Magnesium .............. oo ......... .. 

Carbonate of Lillle ................ oo .......... . 

of Magnesia ....................... . 6'042610 

" of Iron ................... } t 
Alumina.............................. races, 

Silica ............................................ . '157.500 
Carbonic Acid............ ................ ...... 3'509450 
,\V ater .................. 00 ...................... o •• 6894'014211 

7000'000000 

After I ha(l collected the Caledonia 'waters and brought them to 
the Proyincial laboratory, I left for \Vestern Canada, to visit 
several springs there, one of which from its no\'el character, had 
become an olJject of consi(lerable illteresL J allude to the sour 
spring near BrantfonL In addition to this, I collected specimens 
of ",ater from a sulphurous spring at Charlotteville, and from two 
springs ncar Ancaster, one sulphurous and the other salineo 

Yo-The Tuscarura " Sour Springo" 

This spring is situated in the Indian Reserve, in the County of 
'Wentworth, about nine miles south of Brantford, and three miles 
south of the bank of the Grand Rivero The country for some 
distance around is thickly wooded, but in the immediate vicinity 
of the spring' is a small clearing, upon a rising ground, on one 
side of which is the sprin~, in an enclosure some eight or ten 
rods squareo In the centre of this, is a hillock six or eight feet 
high, made up of the gnarled roots of a pine now partially decayerlo 
The ,,-hole enclosure is cO\'ereel with crumhling rotten wood, and 
resembles a tan-heap; upon digging down eighteen inches, the 
same material ,yas found, apparently derived from the crumhling 
away of the trunk of the once huge pine, whose roots now occupy 
the centre of the enclosureo The whole soil, if it may be thus 
designated, is saturated \,-ith acid water, and the mold at the 
top of the hillock, as well as without the enclosnre, is strongly 
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:lcid. N ear the confines of this region, but in soil still quite acid 
to the taste, sen~ral plants were observed growing. They were 
the sheeps' sorel (Rumex at'ctoee71a) , the wild strawberry (Fragarta 
TTiJ'glm'ana) , two species of Rlluus, the red raspberry (R. Strz"

gosus) and R. Canadensis, beoiLles several mosses, and a fcrn. 
The more acid parts ,ycre devoid of all vegetation. 

The principal spring is at the east side of the stump, and has a 
round basin about eight feet in diameter and four to five feet deep; 
the bottom is soft mud. At thc time of my visit (Oct. 18th) it 
was filleu to \yithin a foot of the brim; anrl as thc guide assured 
me, unusually full, much fuller indeed than it had been five 
days preyinu~, although llO rain had fallen in the interval. There 
is no yi,ible outlet t() the basin; at the centre a constant ebulli
tion is going on from the e\"olutioll of small bubbles of gas, which 
is found on cnmination to be carburcttcd hydrogen. The water 
;s slightly turbill aUll brownish-colored, apparently from the sur
rounding uecayeu wood, which indeed forms the sides of the basin. 
It is strongly acid and styptic to the tastc, and at the same time 
decidedly sulphurous; a bright siker coin is readily blackened by 
the water, am! the odor of sulphuretted hydrogen is perceived for 
some (listance round the plaeE'o 

'Vi thin a few feet uf this, was another smaller basin, two feet in 
diameter, and haYing about onc foot of watcr in it; this was 
<'volving gas more copiously than the other, and was somewhat 
more sulphurous to the taste, although not more acid. In other 
])arts of thc enclosure were thrce or four smaller cavities partly 
filled vdtll a water more or less acid, and evolving a small quan
tity of gas. The temperature of the larger spring was 56° F., that 
d the smaller one 560 near the surface, but on burying it in the 
soft mud at the bottom it rose to 60.5°. 

A large glass jar was filled with the water, and to three bottles 
into which a solution of arsenic had been previously introduced, 
',yerc added thirty cubic inches of water; these were then care
fully sealed and transported to the laboratory at MontreaL 

E.;c(Onillation qftllc TTTatcr.-The specific gravity was found to 
he 1005·583. A solution of nitratc of silrer did not sensibly af
fect it, shewing the ahsence of chlorine, but salts of baryta pro
duced at once a copious precipitate insoluble in any acid, incli
,eating that the acid present in the watcr was the sulphuric; the 
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usual tests applied to the recent watcr shewed the iron to" be fn a
state of proto-salt, a condition indeed necessarily connected with 
the presence of suJphuretted hydrogen. When concentrated by 
evaporation with the addition of a little nitric acid, ammonia gave 
a copious red-brown precipitate; a portion of organic matter in 
the liquid interfered with the perfect precipitation of the iron, and 
hydro-suJpburet of amillonia was consequently added at the same 
time. The precipitate thus obtained after being thoroughly 
washed, was dissolved in hydrochloric acid, then boiled with 
nitric acid, filtered and precipitated by ammonia, with the 
previous addition of sal-ammoniac, and again filtered. The trans
parency of the filtrate thus obtained, was not disturbed by hydro
sulphuret of ammonia, indicating the absence of manganese amI 
other metals of this class, including zinc, llickel and cobalt. The 
precipitate ,yas in part soluble in a solution of potash 7 the soluble 
portion was alumina, and the residue peroxyd of iron with a lit
tle magnesia. The alum ilia obtained froUl the alkaline solution 
was found to contain traces of pllO>-'phoric acid i by dissolving it 
in hydrochloric acid, adding tartaric acid, ammonia in excess amI 
sulphate of magnesia, a slight granular precipitate of ammonio
magnesian phosphate was obtained. 

The filtrate frolll the original precipitate by hydrosulphuret 
of ammonia, gave an abundant precipitate of lime, by oxalate: 
of ammonia, and the filtrate from this precipitate yielded, when 
concentrated and mixed with ammonia and a solution of phos
phate of soda, a granular precipitate of phosphate of magnesia 
and ammonia. 

Another portion of this filtrate was evaporated to dryness, 
and ignited to expel the ammoniacal salts; the soluble salts 
in the resillue were dissolved in water and mixed with a so
lution of chlorid of barium and excess of caustic baryta, and the 
mixture heated; to the filtrate from the precipitate thus ob
tained, were added carbonate of ammonia and excess of caustic 
ammonia, and the whole boiled and filtered i the solution was 
tben evaporated to dryness and ignited, when a residue of 
alkaline chlorids was obtained. The presence of soda was 
shewn by the peculiar color imparted to the flame of alcohol 
when it was burned over the salt, and v,itl! chlorid of platinum, a 
bright yellow precipitate of platino-chlorid of potassium was ob~
tained. 
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In a water so no\'el in character lye might Le led to expect 
some metal not usually present ill mineral springs, and I have 
accordingly gi\'en the details of the qualitative analysis, to shew 
t~le measures taken to detect their presence. Arseuic, antimonYl 
tm, lead and eopper have all been recently detected in different 
ferruginous ,raters of Europe, Lut the prcsence of free sulpllllret
ted hydrogen, wLich is found in the reeent waler of the present 
spring, is incompatible with tbeir exi~tence in solution. 

1000 parts of the water yielllell-

Sulphuric Acid, (SO J) .................... . 

Potash ........................................ . 
Soda ........................................... , 
Lime .......................................... . 
l\lagnesia .................................... . 
Alumina" .................................... . 
Peroxyd of Iron ............................ .. 
Phosphoric Acid ..................... traces. 

4'G~l500 

'03290 

'02190 

'319:20 

'05140 

'14000 

'191DO 

llepresenting the bases as combined with their equivalellt of 
sulphuric acid, lye have fN the composition of 1000 parts of the 
water-

Sulphate of Potash ....................... . 
" of Soda ........................ . 

" of Lime ........................ . 
of },hgnesia .................... . 

" of Iron, (proto) ............... . 

" of Alumina .................... . 
Phosphoric Acid .................. tl'aces, 

'OGOBO 

'050:20 
'77520 

'15393 

'36:385 

'-lUSll 

Sulphuric Acid (SILO J.... ............. 4'2SD.j:! 

'Vater ........................................ ~H);J·8;l.s:37 

1000'00000 

The quantity of sulphureticd hytll'll.~:,('n present is small, beillg 
about one-half of a cubic inch in :wn cubic inches uf the water. 

The question of the origin of this spring presents such difficul
ties, that I will not attempt. to thcurise upon it; the faet that the 
spring issues directly at the roots of a not yet wholly decayed 
pine, is evidence that it has not existed for a very long period, at 
least in its present character; for as it has been remarked, no 
vecretable life exists for some distance around the place. Under o 
the ordinary atmospheric influences I sllOuld conceive thirty or 
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fortv year;; would be I'CCluired to produce the state of decay which 
the 'pi'ne exhibits, although both sulphuric acid and the sulphates 
of iron and alumina are powerful antiseptics, and would consider
ably retard the progress of decay. Apart from any consideration 
of this kind, there is not wanting eyidenee that the waters of the 
spring have materially changed their character within two or 
three years. In April, 1846, Profcssor Croft, of King's College, 
Toronto, pnbIished in the British North American Journal an 
account of the spring he had obtained from some one who had 
visited it, ,yith a partial analysis of the water, such as he had 
been able to execute upon the specimen in his possession. He 
found in one pint (7680 grains)-

Sulphuric Acid, (average of tbree determinations,) ......... 22.425 grs. 
Pcroxycl of Iron ............................................ , ....... 3.9:iO " 
:Magnesia ............................................................. 1.584 " 
Lime .................................................................. 3685 " 

No cxperinh,;lts were made to detect the presence of alkalies, 
nor "'as alumina sought for; it is probable that the alumina is 
included in the weight of the peroxycl of iron. The specific 
gravity was found by Professor Croft to be 1003'8. 

For comparison I have reduced Professor Croft's results to the 
same standard as my OWI1, and give them for 1000 parts; he 
found the iron as a per-salt, probably from the effect of exposure 
to the air. I have ealculated that obtained by myself, as peroxyd, 
and added to it the alumina-

Croft. 
Sulpburic Acid .......................................... 2'9069 
Potasb ..................................................... . 
Soda .................................................... .. 
Lime ....................................................... . '4798 

Hunt. 
4'6350 

'0329 
'0219 
'3192 

Magnesia....... ....................... ..................... '2036 -0.524 
Peroxyd ofIron and Alumina......................... '5148 '3315 

The '''ater examinell hy Professor Croft contained much less 
f~reign matter than that collected by myself, being in fact more 
dIlute. The sum of the ingredients determined in the former is 
4'1051 parts and in the latter 5'3281 parts in 1000. In the 
former, the sum of the bases is to the amount of acid, as 
412 : 1000, and in the latter as 152 : 1000. The difference in the 
comparathce quantity of sulphuric acid in the two, may be attri-
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buted to the dilution bv surface water but the O'reat chanO'e in J , b b 

the proportion of the bases to the acid, indicates some c11ange in 
the internal economy of the spring. If we suppose the spring at 
its origin to (,,'olve a dilute sulphuric acid only, it must take up 
the various other ingredients from the strata through "'hich it 
passes; the lime and magnesia from the limestone, and the iron 
alumina from impurities in these, or from ferruginous an!l argil
laceous rocks. The lime is to the acid in the first, about as 1 : 6 by 
weight, and in the second as 1: 1!J; the magnesia in the first 
as 1 : 15, and in the second as 1: 90. If we suppose the acid 
water to come in contact with a limestone bed containing, as is 
often the casc, some magnesia, it would at first dissolve a large 
quantity of the lime and magnesia, and while some of the former 
sulphate ,,'onhl be deposited as gypsnm, the water would run off 
saturated with the salt, but gmdnally, as nearly the whole adja
cellt calcareom matter had bcen cOI1\'ertecl into gypsum, the 
quantit~, of it in the water would be only the s:llall portion dis
solved by the "pring in its course through its channels of gypsum. 
This readil~' explains the diminution of the proportions of these 
ingredients, as well as the increase of free sulphuric acid. 

A similar spring to this, has been long known in the town of 
Byron, in the State of New York, and several others of the same 
kind have recently been discovered in the same region. These, 
as well as the Tuscarora spring, all rise from that portion of the 
Upper Silurian rocks designated by the geologists of New York 
as the Onondaga salt group, and characterised by the valuable 

deposits of gypsum with which it abounds. 
A consideration of some of the peculiarities of these gypsum 

deposits in this connexion will, at the same time that it explains 
their formation, shew that there is ground for supposing an inti
mate relation between them, and the springs to which I have just 

alluded. 
The investigations of ~rr. ITall, in New York, amI of l\1r. 

Murray, in "\Vestern Canada show that the gypsum of these rocks 
occurs always in hillocks or dome-shaped masses, which vary in 
size from on~ foot to 300 or 400 feet in diameter, and are always 
near the surface of the formation. Sections of these masses, 
show them resting upon undisturbed strata of limestone, while 
the superior strata are thrown up and rest upon the flanks of the 
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intruded hillock often very much broken, and, as lUI'. Hall has , . 
remarked, in part consumed, so that one IS at a loss to account 
for the disappearance of a large portion of the overlying strata. 

Mr. Murray, in the report of his examination of this region of 
Western Canada in ISJJ, has described and figured many sections 
which illustrate these peculiarities. In one case observell by 
him, a slender cylinder of gnlsum passes through several beds 
of limestone and at last tcnllinates in a cone of the usual form, , 
which is entirely superior to the limestone formation, and sur
rounded by the clay of the re!iitill. The comparati vely recent 
origin which tlli~ obsen'ation assigns to the gypsum deposits, is 
confirmed by the common experience of the people in We . .;tem 
N ew York, where it is a well ];:no\yn fact that since the settlement 
of the country, walls have been (li3turbcd and raised from their 
fonndations by a gradual elevation of the surface, beneath which, 
subsequent examination has shewn the presence of domes of 
gypsum. 

In comparing these bets witlt wlLlt has been saill above of the 
formation of gypsum by the action of an add water upon the cal
careous rocks, we recognize an agency fully adequate to their 
prouuction, and capable of explaining at the same time the dis
appearance of the limestone amI the local disturbance of the 
strata; for the crystallille gypsum \yhil:h wouill be formed from 
them, occupies very nearly t\rice the bulk of an equi\"alent quan
tity of carbonate of lime. 

To what cxtent the prcs,.;nn~ at a great depth, may operate in 
preventing or modifying chemical chan;:rcs we do not know, but 
it i~ easy to see that the acid once coming to a situation \y!Jere it 
can act upon the limestone, will cyohe carbonic acid gas, and 
form a calcareous sulphate, which, from its comparative insolubil
ity, \yould be at once depo.-;ited in a crystalline form, whilc the 
water would pass off :3ctturatell witll the sulphatc, and at the same 
time carry with it the soluble sulphates of magnesia, alumina and 
iron, which would be formed from the other bases generally pre
sent in the limestones of this formation, and their accompanying 
shales. If the amount of acid were copious, or the supply of cal
careous matter limited, the water mi!:\'ht rise to the surface with 
f~'ee acid, as in the springs already noticed, and when the deposi
t10n of calcareous sulphate had extended so far as to protect the 
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a!ljaeent strata from further action, the water would rise to the 
surface with a much smaller proportion of ba,es than hefore. 

If on the contrary, the acid were entirely neutralized, the spring 
would present at the smface the character of an ordinary bitter 
mineral water, containing sulphates of lime and magnesia; two 
springs of this character arc ilHleed found in the same formation 
not far from here, at Anca~ter and Charlottcville. The ferrngino
argillaceous substance, knoml as .1Yl'S(j;I'OIIS lIIarl, which surrounds 
these deposits, is probabl}' due to the predpitation by the carbo
nate of lime, of the iron and alulllina pre\'iously taken up by the 
water, for it is a mixture of these oxytls ,,,ith carbonate and sul
phate or lime. 

The observation now reflllired to confirm this theory is to find 
the carbonic aciLl gas whi('h shoulLl he (,,'olved from the decolll
position of the carbonate. The slllall quantity of gas which rises 
from the Tuscarora spring is principally carburetted hydrogen, 
which is evolved hy most of the saline and magnesian springs of 
this region, but it 'YaS collected at a time when, from the minute 
quantity of gypsum in solution, the action appears to have been at 
an end. 

Cltarlottel'ille Slllpllll I' Spring. 

This interesting spring is situated a few miles west of Simcoe, 
in the third lot of the twelfth range of Charlotteville. It is on 
the west bank of a creek, on the land of Phillip Wilson, and about 
ten rods from a saw-mill. About twelve feet above the level of 
the creek, is a depression five or six feet deep, forming a natural 
basin about one rod in width and four rods in length, from N.E. 
to S.W. ; it is oval in form, broader at the S.W. end, near which 
the spring rises. At the other end, the basin discharges itself by 
a little rivulet into the adjoining creek. The depth of the water 
at the time when I visited it, was from one to two feet, and the 
discharge, as it formed a little cascade before entering the creek, 
was roughly determined to be about 16 gallons per minute. Its 
temperature, as observed on the morning of the 19th October, 
when the air was 26° F. was found to be 45°, while that of the 
creek was 49Q

• 

The water rises gently through several apertures in the soft 
mud of the bottom, occasionally accompanied by bubbles of gas. 
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In :l still day the surface, ",ith the exception of a small area about 
the source, is coated with a film of sulphur, which abo covers the 
bottom of the basin. Leaves and siid.:s near the outlet, are found 
thickly incrusted \\'ith the same substance, or rather with a mix
ture of sulphur and carbonate of lime. The proprietor of the 
spring informed me that he was in the habit of gathering the sub
stance thus clepositetl, allll burning it under his bee-hives for the 
purpose of stupifying the insects while extracting the honey, per
haps the ollly econumical application which can be matle of the 
sulphnr itself. 

The specific gn:wity of the water is 1002'712; it is limpid and 
sparklillg, its odor strong:!y ~ulphnruus, and its taste pungent, with 
somethin;:;' like S\Hctness, leaving an illlpression of warmth in the 
mouth for some time. 'Vhen mixed with a solution of chlorid of 
arsenic, it becomes quite opaque from the precipitation of yellow 
sulphurd of arsenic. A qualitative examination she\ycd besides, 
the presence of ehlorids allil sulphates, the latter in large quanti
ties; the bases were potash, soda, lime, magnesia, with traces of 
alumina allll iron; a large portion of the lime and magnesia were 
not precipitated by boiling. The carbonic acid ,,'as determined 
in the manner previously described, by the aid of chlorid of cal
cium and ammonia. For the sulpllUrettec1 hydrogen, three bottles 
were prepared by aduing a solution of chloriLl of arsenic; to each 
of these \Vas added 30 cubic inches of the water; the whole was 
then agitated and allowed to stand a few minutes to permit the 
escape of carbonic acid, after which the bottles were carefully 
corked and sealed. This \ya,; done at the spring, and the bottles 
were then transported to the laboratory. '''hen they were open
ed, the precipitate was collected on carefnlly weighed filters, dried 
at 212

0 

P., and weighed. Its purity was determined by its com
plete solution in ammonia. From the average of these three, the 
weights closely agreeing, the amount of the sulphuretted hydro
gen was calculated to be ·lIiG:j parts to 1000 by weight, or _ ' 6 
cubic inches to 100 cubic inches of the water. 

To determine the state in which the sulphur existed, a portion 
of the "':lter was digested fo~ some time with pure magnesia and 
then boiled, carefully excludmg the air; sulphuretted hydrogen 
was abundantly evolved, and after a few minutes not a trace of 
sulph.nret could be detected in the liquid. This shews the sulphur 
to eXist as sulphuretted hydrogen, and not as a fixed sulphuret. 
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The amount of carhonic acid in the water was found to he equal 
'273 parts ill 1000 of the ""tel' hy weight. 

1000 parts of the water gave-

Sulphuric Acid ........................... .. 
Chlorine .................................... . 
Pota;;h ...................................... . 
Soda ......................................... . 
Lime ......................................... . 
]l.Iagne~ia ................................... . 
Carbonic Acid ............................ .. 
Sulphurdted Hydrogl'n ................. . 

1'22939 
'Oti47S 
'027GO 
'~O:j3G 

·G·1AS-! 
'1[1436 

'27300 
'17763 

These may be combined to gin~ the flJllowing composition for 
1000 parts:-

Sulphate of Potash ....................... . 
of Soda ........................ .. .. of Lime ........................ .. 
of ,\lagnesia .................... . 

Chlorid of Magnesium ................. .. 
Carbonate of Lime ....................... . 

of Magnesia ................. . 
" Iron .................... traces, 

Sulphuretted Hydrogen ................ .. 
Carbonic Acid ............................. . 
'Vater ....................................... . 

'05103 
'471:-,:; 

1'12G70 
'4.);)10 

'08783 
'30;)00 

'01798 

'1 i7G:3 
'15350 

997'17341 

1000,00000 

Amonnt of solid matter by calculation, 2'49446 parts. 

The gre:1t peculiarity of this water is the unexampled quantity 
of sulphuretted hydrogen it contains. The strongcst of the cele
brated Harrowgate Springs yields but 14 cubic inches of sulphur
etted hydrogen gas to the gallon, while the Charlotteville contains 
in the same measure 26'S cubic inches. This, added to its saline 
ingredients, cannot fail to give the water great medicinal vir
tue:J J The spring is not extensively known, but is used by some 
f'<" ne country peopl~ with great advantage in cases of rhenmatism, 
llitJ some remarkable instances were told me of obstinate cuta
neous diseases cureu by external application of the water. 'When 
taken in doses of a pint or more, it ~1ds as a mild aperient; but 
its effect seems principally determined to the skin and kidneys, 
acting as a sudorific and diuretic. 
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I ucsire to call especial attention to this mineral water, which 
1 am convinced will be found to he of great importance. I am 
not aware of any sulpurous water either in Canada or the United 
[~tates which is comparable ,vith it. The discharge is abundantly 
adeqnate for the supply of baths, and the location of the spring 
is such as to make it easily :lccessible; it is in the midst of a 
ple:l.sallt anll fertile country, and but a few miles from Lake 

Eric and from Port Dover. 

Awoslcr Salille Spring. 

This spring, which is known to the "iIlagers as a "Salt Well," 
is abont two miles west of the village of Ancaster, on the land of 
IIII'. Robert Heslop. A well m1S sunk some ~-ears since, to the 
depth of thirty feet; and during the "-ill' of 1813-15, it is said a 
considerahle quantity of salt was manufactured from it in a rude 
way. The water rises nearly to the surface, aUtl at times a stream 
i" said to flow from it; no outlet is visible, ret the spring, as I 
'was tuld by the proprietor, fills up rapitlly when the wat.er is 
dipped out. The temperature was found to he the same as that 
of a neighbouring fresh spring, 48° F.; no evolution of gas is 
percept.ible. The water is intensely bitter and saline to the taste; 
by boiling, a minute quantity of carbonate of lime is deposited, 
and the liquid contains chlorine, bromine, sulphuric acid, with 
potassium, sodium, calcium and magnesium. The specific grav
ity is 1029·l. 

1000 parts of the water yielded-

Chlorine.... ................................. 20'21810 
Bromine .................................... " ·08910 
Sulphuric Acid, (SO,)................... ·45700 
Soda......... ........................... ...... 9·45200 
Potash.................. ..................... ·05800 
Lime.......................................... .'\·59160 
Magnesia.............................. .•.... 2·09900 
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These may be combined to give the followillg composition tor 
1000 parts of the water :-

Chlorid of Sodium ...................... " 
of Pota~sium .................... . 
of ~Iagnp,siurn .................. . 
of Calcium ....................... . 

Bromid of Magnesium ................... . 
Sulphate of Lime ........................ . 

17'82800 
'()~;20tl 

5'07370 
12'80270 

'10309 

'77690 
Water ........................................ 963'32361 

1000'00000 

Amount of saline matters, 36'G7639 parts in 1000. 

This water is extraordinary on account of the immense pro
portion of chlorid of magnesium and calcium which it contains; 
the sum of these exceeding the amount of common salt. "With 
almost the same amount of solid matter, it contains less than two
thirds of the quantity of this salt, that is found in sea-water; in this 
respect it is quite unlike any water hitherto described. Forthe sake 
of comparison, I transcribe here Dr. Scheitzer's analysis* of the 
water of the British Channel. The specific gravity was 1027'4, 

In 1000 parts were found-

Chlorid of Sodium ........................... . 
" of Potassium .... o ••••••••••••••••• 0. 

of Magnesium ..................... . 
Bromid of do. .. ....................... . 
Sulphate of do. . ........................ . 

" ofLimc ................ ~ ........... . 
Carbonate of Lime .......................... . 
Traces of Iodine and ammoniacal salts, 

27'059 

'766 
3'6G6 

'029 
2'296 
1'406 
'033 

Water ........................................... 964'745 

1000'000 

Amount of solid matters, 3.5.29.5 parts in 1000. 

The Ancaster water contains a much greater quantity of lime 
and much less of sulph::des, than sea water. The amount of 
earthy chlorids is so great, that this water would not easily afford 
a pure salt; and the difficulty of removing them is such, that al' 
long as we have better sources, this would scarcely be eligible. 
The amount of bromine which it contains, is hO'wever eonsicler-

.. Philosophical Magazine, July, 1839. 

L 
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able
j 

and would be a secondary product of considerable value, as, 
the process of extracting it from the residue is not expensive, and 
it commanus a high price. The water, from the abundance of 
this substance and of the earthy ehlorids, would probably prove 
efficacious as an external application in many diseases when these 
remedies are indicated . 

.Ancaste/' Sulphur FYpring. 

This source is situated about one mile and three quarters north
west of the village of Ancastcr, by the side of the road to Flam
borough West. The quantity of water discharged is but small, 
probably about two gallons per minute; it is quite limpiU, and 
has a sulphurous odor; the taste is feebly saline and bitter. The 
temperature of the spring I found to be 50° F. that of the air 
being 56°, and that of a fresh water spring in the vicinity on the 
same day 48°, The specific gravity of the water is 1005'2. 

A qualitative examination shews the presence of chlorids of 
wuium, calcium, magnesium and traces of potassium, the first 
two in large quantity; small portions of sulphate of lime, with 
carbonates of lime and magnesia, and traces of car]Jonate of iron 
and alumina. A minute portion of bromine was also detected in 
the concentrated water. The amount of sulphuretted hydrogen 
is small, being only about '4 culJie inch in 100 cubic inches of 
the water. 

Specimens of a chalybeate water from the vicinity of Hamilton, 
were at the time of my visit, furnished by Dr. Craigie of that place, 
to whose politeness I am much indebted. The water is very 
feebly chalybeate, and is not otherwise of interest. 

VARIOUS lIIETALIC ORES. 

Oopper. 

I. The first specimen examined, was from a vein at Sher
brooke; the ore was pyrites in a gangue of quartz. 2000 
grains of the finely crushed ore gave in the moist way, black oxyd 
equal to 13'01 grains of copper, or 0'65 per cent. 

74 Ibs. ?f this ?re b! washing gave 1H lbs. of nearly pure 
copper pyntes, wlnch yJelded 30'34 per cent. of metallic copper, 
equal to 0'8 per cent. of the ore. 
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A quantity of this ore being reduced in the usual way, a 
button of metallic (oI11per weighing 180 grains was obtained; this 
was dissolved in pure nitric acid, allli the residue being treated 
with aqua-regia, proto-sulphate of iron threw down a precipitate 
of metallic golll, \,,1Iich was weighed and then fused with borax 
before the blO\y-pipc into a globule; its weight was '03 of a 
grain; the nitric ~nlution gave with hydrochloric acid a precipi
tate of chloricl of :;iher, which equalled '16 ofa grain of silver. 

II. Variegated sulphuret from In verncss. 2 t 2 Ibs. of the ore 
by washing gave J} lbs. of ore, which yielded 34'93 pel' cent. 
equalling 0'741 per cent. of the unwashed ore. 

This ore was examined for gold and silver without success. 
Ill. Copper pyrites from the fifty-first lot of the twenty-first 

range of Cpton. An average sample of this, weighing 2.J.} Ibs., 
was crushed and submitted to assay; it yiehled 3'84 per cent. of 
metallic copper, which afforded a trace of silver. 

Gold. 

A small mass of the nath-e gold from Mr. de LGry's Seigniory, 
on the River Chaudiere, gave for its composition-

Gold..................... ... ... ............ 8(;.7:1 
Silver ................................... ,.,. 1:3.:27 

lOG.OO 

The goM found in naiure is generally alloyed with sih-er, but 
it will be interesting to examine other specimens of the gold of 
this region, and determin2 ,yhethrl' this proportion of alloy is 
eomtan t. 

.Yan!)Cf1I~s( Orcs. 

The only ore, of manganese' rxamined, haye been the earthy 
nxyrl or black wad of the miners. 

I. Specimen from it bed in the tvrenty-secomllot of the twelfth 
range of Dolton; it is mixed with pebbles and other earthy im
purities. An average sample of this, yielded by bYII trials, 26'2 
and 26'5 per ccnt. of pure pcroxycl of manganese. 

II. Reniform masses from the ninth lot of the tenth range of 
Stanstead; it is m,)l'(' fr 0 c from e~'rtbv matters than the last, but 
contains a large amonnt of iron. Two detcrmiu[ltions .;''1VC 37 
and 37'6 pel' centum of peroxyd of manganese, 
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Chromium. 

This metal, whose various combinations are now so extend 
sively used in the arts of painting, dying and calico-printing, is 
obtained for all these purposes, from the native combination of 
its oxyd, known as chromic iron. This valuable 01'3 has been 
detected in byo places in the Eastern Townships; one is in Bol
ton, where a vein of' a foot in diameter occurs in serpentine; and 
the otl;C'i' is only knoFn throl1~h a huge boulder found near the 
outlet of HC:ll1~hr~1mJgog Lake, which from its dimensions, in~ 

c1icates a y2in of larr;c ,;ize, probably 2.1 no great distance. The 
ores from the:;:c 1 ',',-0 localities have been submitted to analysis, 
and prove to he rHI in the oxyd (II chromium. 

I. Chromic iron from Bolton. This gives on analysis-

[;2squi-o:(yd of Chromium.............. 45'90 
Protoxycl of Iron,...... ......... ......... 35'68 
Aiurr,in:L................. ............ ...... 3'20 
IVIagnesia .......................... ........ 15'03 

99'81 

II. Chromic iron from the boulder. 

Se8qui-oxyd of Chromium..... ..... .... 49'75 
ProtO);) d of Iron.......................... 21'28 
Alumina... ... ............................. 11.30 
:Magnesia....... ......... ......... .......... 1S'I3 

100'46 

T£taniurn. 

This substance exists as titanic oxyd in the form of rutile, in 
Sutton Township and in the auriferous sands of the Chaudiere 
River, but a 1110re abundant source of it is found in the serpen
tine near the last-mentioned place. Here is a bed of iron ore 
forty-five feet in ,\vidth, and apparently composed of magnetic 
iron. On carefully washing tile ore from earthy matters, 
howeyer, it is found to con~ist of two distinct substances, which 
may be readily separated by me::niS of a magnet. The magnetic 
portion, which constitutes about t\yo·thirds of the whole, is pure 
L:::gaet;c i"(>;1 j the other, Wilicll is a brilliant black powder easily 
oi~ljllg;,ished li'om t:1e magnetic portion, 1:0 nothing else than 
titanii'ero'ls iron or ilmenite. 
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The result of a single somewhat imperfect analysi~ of thi8 
was-

Titanic oxyd ...................... _. 48'60 

Peroxyd of iron .................. ". 40"70 
l\lagnesia............................ ::! ' . .10-1 

Insoluble matter.............. ...... 4-::!0 
-Water and loss..................... -1"(lIl 

100'00 

Titanic iron appears to be mixed ,,-jlh several of the magnetic 
ores of the Eastern Townships, for in their analysis I observed 
small but variable quantities of titaniulll to he frequent, and in 
one or two instances the amonnt was considerable. 

I have the honor to be, 

Sir, 

Your most obedient servant, 

T. S. HUNT. 


	9781459116900_0000
	9781459116900_0001
	9781459116900_0002
	9781459116900_0003
	9781459116900_0004
	9781459116900_0005
	9781459116900_0006
	9781459116900_0007
	9781459116900_0008
	9781459116900_0009
	9781459116900_0010
	9781459116900_0011
	9781459116900_0012
	9781459116900_0013
	9781459116900_0014
	9781459116900_0015
	9781459116900_0016
	9781459116900_0017
	9781459116900_0018
	9781459116900_0019
	9781459116900_0020
	9781459116900_0021
	9781459116900_0022
	9781459116900_0023
	9781459116900_0024
	9781459116900_0025
	9781459116900_0026
	9781459116900_0027
	9781459116900_0028
	9781459116900_0029
	9781459116900_0030
	9781459116900_0031
	9781459116900_0032
	9781459116900_0033
	9781459116900_0034
	9781459116900_0035
	9781459116900_0036
	9781459116900_0037
	9781459116900_0038
	9781459116900_0039
	9781459116900_0040
	9781459116900_0041
	9781459116900_0042
	9781459116900_0043
	9781459116900_0044
	9781459116900_0045
	9781459116900_0046
	9781459116900_0047
	9781459116900_0048
	9781459116900_0049
	9781459116900_0050
	9781459116900_0051
	9781459116900_0052
	9781459116900_0053
	9781459116900_0054
	9781459116900_0055
	9781459116900_0056
	9781459116900_0057
	9781459116900_0058
	9781459116900_0059
	9781459116900_0060
	9781459116900_0061
	9781459116900_0062
	9781459116900_0063
	9781459116900_0064
	9781459116900_0065
	9781459116900_0066
	9781459116900_0067
	9781459116900_0068
	9781459116900_0069
	9781459116900_0070
	9781459116900_0071
	9781459116900_0072
	9781459116900_0073
	9781459116900_0074
	9781459116900_0075
	9781459116900_0076
	9781459116900_0077
	9781459116900_0078
	9781459116900_0079
	9781459116900_0080
	9781459116900_0081
	9781459116900_0082
	9781459116900_0083
	9781459116900_0084
	9781459116900_0085
	9781459116900_0086
	9781459116900_0087
	9781459116900_0088
	9781459116900_0089
	9781459116900_0090
	9781459116900_0091
	9781459116900_0092
	9781459116900_0093
	9781459116900_0094
	9781459116900_0095
	9781459116900_0096
	9781459116900_0097
	9781459116900_0098
	9781459116900_0099
	9781459116900_0100
	9781459116900_0101
	9781459116900_0102
	9781459116900_0103
	9781459116900_0104
	9781459116900_0105
	9781459116900_0106
	9781459116900_0107
	9781459116900_0108
	9781459116900_0109
	9781459116900_0110
	9781459116900_0111
	9781459116900_0112
	9781459116900_0113
	9781459116900_0114
	9781459116900_0115
	9781459116900_0116
	9781459116900_0117
	9781459116900_0118
	9781459116900_0119
	9781459116900_0120
	9781459116900_0121
	9781459116900_0122
	9781459116900_0123
	9781459116900_0124
	9781459116900_0125
	9781459116900_0126
	9781459116900_0127
	9781459116900_0128
	9781459116900_0129
	9781459116900_0130
	9781459116900_0131
	9781459116900_0132
	9781459116900_0133
	9781459116900_0134
	9781459116900_0135
	9781459116900_0136
	9781459116900_0137
	9781459116900_0138
	9781459116900_0139
	9781459116900_0140
	9781459116900_0141
	9781459116900_0142
	9781459116900_0143
	9781459116900_0144
	9781459116900_0145
	9781459116900_0146
	9781459116900_0147
	9781459116900_0148
	9781459116900_0149
	9781459116900_0150
	9781459116900_0151
	9781459116900_0152
	9781459116900_0153
	9781459116900_0154
	9781459116900_0155
	9781459116900_0156
	9781459116900_0157
	9781459116900_0158
	9781459116900_0159
	9781459116900_0160
	9781459116900_0161
	9781459116900_0162
	9781459116900_0163
	9781459116900_0164
	9781459116900_0165
	9781459116900_0166
	9781459116900_0167
	9781459116900_0168
	9781459116900_0169

