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MONTREAL, 23rcZ June, 1866. 

Srn,-

I have the honor to request that you will <lo me the 

fovor to place before His Excellency the Governor General, 
the accompanying Report of the progress ni,ade in the Geo

logical Survey of the Province since the publication of the 

General Report of 1863. 

I have the honor to be, 

Sir, 

Your most obedient serYant, 

To THE HoN. W11r. McDouGALL, M. P. P., 
Provincial Secretary, 

Ottawa, C. ·vv. 

W. E. LOGAN. 





REPORT 
OF 

SIR W. E. LOGAN, F. R. S., F. G. S., 
Dlf!EC'!'OR 01•' 'l'IJE GEOLOGlC.U, SURVEY OP CAX.-\D.\. 

To the Right Honorable CHARLES STANLEY VIscouNT l\foNcR, Baron 

Mon ck of Ballytrammon, in the Connty of Wexford, in the 

P eerage of Ireland, and Baron Monek of Ballytrammon, in the 

County of 'Vexford , in the Peerage of the United Kingdom of 

Great Britain and Ireland, Governor General of Briti sh North; 

America, and Captain General and Governor in Chief in and. 

over Our Provin ces of Canada, Nova Scotia, New Brunswick . 

and the Island of Prince , Edward, and Vice Admiral of th e·· 

1 
same, &c., &c ., &c. 

MoNTREAL, 15th May, 186G. 

MAY IT PLEASE YouR ExcELLJ<~NCY,-

Th e preparation of the General Report on th e Geology of Canada " 
published in 1863, and of the Atlas of maps and sections lately issued 
to illustrate it, has unavoidably interrupted the regular succession 
of the a nnu al report s which it wa s customary to transmit to the 
Government, detailing the progress of the investigat ion und er my 
charge. In an append ix to the introduct ion to the Atlas, a list of al! 
the publicat ions of the Geological Survey is given, and by a reference-. 
to this it will be seen that th e last of the annua l reports was that for· 
1858. But the General Report contains the results ascertained to the· 
encl of 1862, and in the maps is included the represent ation of the 
facts relating to geological distribution which were determined dur
ing the snboequent year. I shall now have the honor of submitting 
to Yonr E xcellency th e further progress made in the investigation 
up to the present time. 

It is sho\vn in the General Report, (Geology of Canada, pp. 225-
297 and 844-880,) that one of the most important mineral regions of 
the country, is that which extends on the southeast l side of th e St ._ 

p 

• 
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Lawrence, from Missisquoi Bay on Lake Champlain, through the 
Quebec group. Eastern Townships, to Cape Rosier in Gaspe. The series of forma

tions which constitute this belt has be~n designated the Quebec 
group and is brought to the surface on the southeast side of a great 
dislocation running from Phillipsburgh to Quebec. The disloca
tion then skirts the north side of the island of Orleans, and 
from this keeps under the waters of the St. Lawrence to within about 
·eighty miles of thi:- extremity of Gaspe, when it again comes upon 
the land and leaves a narrow strip of the Hudson River or the Utica
formation on the coast, one or other of these formations, or the 
Medina, apparently flanking it on the northwest all the way from 
Vermont. 

The Quebec group has been described (Geol. Can. p. 225) as com-
B lack shale>. posed of the Levis and Sillery format ions ; and as underlaid by a 

se ri es of black shales with occasional limestones, which might have 
some relation with the Potsdam. These black sbales however have 
since been traced continuously from the vicinity of Point Levis to a 
connection with the limestones of Phillips burgh, and are thus found 
to be a constituent part of the Quebec group. This belt of strata is 
so affretc<l by undulations that up to the termination of 1862 it had 
not been found possible to trace out continuously more than the 
three main t:ynclinal forms which affect the distribution; while 
at the same time the importance of the minerals belonging to it 
rendered it expedient that the structure of the group should be studied 
in th e greatest detail. To thi:; the labours of .Mr. J runes Richardson 
have been devoted for the last three year;:, and I liave now the honor 
to transmit to you his RPport. 

In the prosecution of his investigation, it has been found convenient 
Threedii,isions. to divide the group into a lower, a middle and an upper part. The 

lower or Levis division consists of the Phillipsburgh limestones, the 
black shales above them, and that part of the Levis shales and mag
ncsian conglomerates which is included in the members 1-9 o{ the 
section exposed on the island of Orleans; (Geol. Can., p. 227.) The 
middle or Lauzon division comprehends the remaining members, 10 
-17, of that section, and the upper is the Sillery series, (Ibid. 231.) 

Levis division. The lower division is distinguished by its general black or dark col or; 
it contains and has furnished nearly all the fossils found in the Quebec 
group. These enable us to determine the horizon of the group, the 
base of which would be equivalent to a position about the summit of 
the Calciferous formation. The whole of this lower di vision appears 
to be nearly destitute of the more valuable metalliferous deposits. 

Lauzon 
divIBiou. 

The middle division is marked by a great predominance of green, 
red and purplish colors; its fossils are as yet confined to three species 
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of brachiopoda, two Lingulce, and an Obolella, occurring at it s sum- Fossils . 

mit, and it is strongly characterized by ores of the more valuable metals 
-those of copper being the most abundant, and usually occurring in 
sheets subordinate to the stratification. Abont 700 fee t from the base, 
in the Orleans section, there is present a thick mass of greenish glau
conite shalcs. This appears to be a somewhat local deposit, which, in 
its west.ward trend, has not been met with much beyond Point Levis. 
In a large portion of its distribution to the w estward 1hc Lauzon divi-
sion appears to be more magnesian than in the vicinity of Quebec. 
The black shales and limestone of the Levis division are there often 
immediately succeeded by a thick m ass of dolomite, aP-sociated with 
dioritc, and in the more metamorphosed part~3 in the distribntion im
portant masses of serpentine, with soapstone n_Jl(] potstone, take the 
place of the clolnm itc, or accompany it. These magnesian deposits ap- llfngne~iano 

' I . . I L ] ' . . I l bands pear to occnpy two 1onzons In 11e anzon c 1v1s1on-one at t 1c Jase , · 
and the other at tlie !"urnmit--both of these arc accompanied ·with rnc-
talic ores. Sand:::toncs, breaming, in some parts, hard qnartzitcs, arc 
interstratific<l in both th e L6Yis and Lammn cl i visions, and individual 
bands, gradually swollen to considerable thicknC!"i", or kept at the sur-
face by rt'pcnted minute undulations, sometimes present a rnmewhat 
conspicuous figure. The quartzites alluded to in the description of 
the Quebec g roup, (Gcol. Can., p. 235,) as resl'mbling 1hm<c of the 
Pots<lam formation, appear however to be intcrstratificd in this L ev is 
division. 

The upper div ision, when unaltered, consists of tlie green mi-
8

.11 1 .. . 
._ 1 ery c iv1s1on. 

caceous and occasionally !"lightly calcareous ~'andstonc s and rc<l 
shales of the .Sillery series, which, when altered, appear to become 
chloritic and cpidotic schi:::ts and quartzite!", and to pa:-s towards the 
summit into more or less perfect gneis:"<. In tracing out the distribu-
tion of tlie Sillery it has not yet been practicable to follow 11lC' line of 
separation between it and the dolomitic band at the snmmit of the 
Lauzon division, while the base of this upper rnagn esinn band has 
been founCl more easy of separation, in the field, from 1he remainder 
of the division to which it naturally L>elongs. It has therefore been 
considered expedient for the prc~ent to unite this upper rnagnesian 
band with th e Sillery, of which series it. will he thus provisionally 
regarded as the base. 

There appears to be no mat e rial modification to be made in what 
has already bc011 stated in the General Report respect ing the main 
undulations an<.·eting the Quebec group; and it would have been an 
almost impossible task for Mr. Richardson to have given a written 
description of all the minute corrugations which he has 1raced ont. 
These can only be shown by delineation on a map. Th e n.rrt~ 
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which he bas examined is that between Lake Champlain and the 
Chaudiere river, and to represent its geological features in detail 
Mr. R. Barlow, the clraftsman to the Survey, has compiled a map 
on the scale of four miles to an inch, extending a little both east and 
west beyond these limits. On this scale it has been possible 
to shew the sub-di visions of the land into lots, as well as the ranges 
or concessions in the townships; but in the seigniories the lots 
being very much smaller, we have been satisfied to represent the 
concessions. This map is now being engraved at the establ ishment 
of Mr. E . Stanford, in Lon<lon, England. 

The original data upon which the compilation of this map is 
based are the following : 

1. Survey of the boundary between Canada and the United States, 
made by th e surveyors attached to the joint commission 
for the clemarkat ion of the bonndary t{nder 1 he treaty of 
Washington, 1842. 

2. Bayfield's charts of the river St. Lawrence, revised by Capt. 
Orlcbar. 

3. A.she's longitudes of Montreal, Three Rivers and Quebec, <letcr
minecl under the direc tion of the Geological Commission. 

4. Maps of Tnwn:<h i ps supplic<l from the Crown Lands De
partment. 

5. Maps of S0igniorics obtained from the lrnreau of th e Seignorial 
Commission'. 

6 . Map of the St. Francis District, constructed under th e direction 
ofO. W. Gray, and published .by Putnam & Gray, 1863. 

7 . J\fap of 1 be Bed ford Di stri ct, constructed under the direction of 
0. W . Gray, and published by H. W. Walling, 1864. 

S. Surveys of Railroads obtained from the office of tbe Grand 
Trnnk l{ail way Company, and that of the Protbonotary of 
Montreal , tlic r:iilroacb being the Grand Trunk, Lachine, 
Cauglmawaga, St. Joh1w and Waterloo, St. Johns and St. 
Arman.cl and the S1. Lawrence and Champlain. · 

9. Surveys made by the Quartermaster General's Department, and 
supplied by Col. Lysons, C. B., and T . J. Wolesley. 

10. Surveys of rivns, roads and traverse linf's by the Geological 
Commiss ion. 

To Mr. Richardson's Report is appended a list of all the lots of land 
on ·wb icb indicati ons of mc1 allifcrous ores-particularly those of cop
per-ha vc hePn met with in 1 be Quebec group, cla.ssifie<l according 
to the township.~ i11 wh ich they oecnr. For a knowledge and descrip
tion of many of t lw be a l it ies J am in<lebled to the kindness of Mr. 
Charle" l~oh h, Mining Enginc·er, of l\Jontreal, who has supplied 
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me with a list of such as have come under his notice in the course of 
his professional examinations. 

In a part of the area whose structure has occupie<l the attention of 
Mr. Richardson, I have availed myself of the services of Mr. A. 
Michel in an investigation connected with the gold region of Eastern Gold deposits 

Canada . Mr. Michel, who formerly managed the practical \vorl~ing 
of gold mines in South America, has now for three years devoted his 
attention to the auriferous region in question, and was last season 
engaged by the Survey to examine such gold-bearing quartz veins 
011 the Chaudiere as had been opened by mining excavations, as 
well as to ·collect specimens of the same for analysis. H e was in-
structed at the same time to study the facts relative to the distribu-
tion of gold in the gravels and c lays and to g ive such an account 
of the gold-mining operations of the last two or th ree years as his 
opportunities might enable him to furni sh. The specimens of quartz 
collected by l\fr. Michel were assayed by Dr. T . Sterry Hunt, and 
the Reports of both these gentlemen on this special subject, w ere, by 
request, transmitted to the Commissioner of Crown Lands, by 
whom 500 copies of them were print ed for distribution. As being 
connected with th e investigations of the survey, copies of the printed 
documents accompany the present communication. 

As already stated, the examinations of Mr. Michel on behalf of 
• the Survey, were made in the valley of the Chaudiere, bu t in his 

Report, by the permission of Mr. R. W. H eneker, th e Commissioner 
of the British American Lancl Company, he has added the description 
of others ''made for that Company in th e township of Lambton near 
Lake St. Francis, ancl in those of Orford and Ascot. As regards the 
alluvial gold, Mr. l\fichel gives an account of the workings on the 
Touffe des Pins or Gilbert River in St. Francis, Bcauce, where a 
small area was found of considerable richness, limited however on 
all sides by much poorer alluvions. Numerous exploring pits were 
sunk by him in the vicinity of these rich workings, with the v iew 
of determining th eir extent, and similar trials were made by Mr . 
.l\Iichel in the other more western districts examined by bim, the 
results of all of which are detailed in his printed Report . A fact of 
geological significance, which appears to be established by these 
various examinations, is that th e rich auriferous gravels whi ch are Auriferous 

found reposing on the bP.d-rock, are covered in many places by a gravels. 

coarse clay, holding gravel with fragments and even bould ers of rock, 
and apparently corresponding to the un stratificd boulder-clay of the 
St. Lawrence valley. This clay, as appears from the testimony of 
the miners , and also from experiments made by washing considerable 
quantit ies of it in the three areas examined by Mr. Mi chel, is destitute 
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of gold, but is in some parts overlaid by a stratum of auriferous gravel, 
less rich, however, than that below. Thi s boulder-clay was observed 
resting on auriferous gravel on the Gilbert, and likewise on the 
Hecond and third lots of the thirteenth range of Ascot . Tn many 
places, however, the boulder-clay reposes directly on the bed-rock 
without an intervening stratum of auriferous gravel, and the clay 
itself is often wanting, while in some places, as in Lambton near 
Lake St. Francis, pits have been sunk thirty feet in the boulder-clay 
without reaching its base. This condition of things would seem to 
shew that the original gold-bearing drift was of considerable an-

Ancient<lrift. tiquity, and that both it and the overlying boulder-clay. bad been 
partially disturbed by local clenndation, which not improbably gaye 
rise to the auriferons graYel found in some parts oYerlying the latter. 
In one locality in tlie sixtcer,th lot of th e fourteenth range of Ascor, 
what was supposcJ to be the slwll of a species of .illya was found in 
the boul<lcr-cby. 

Gol<l-bearir.g 
quartz. 

As remarked by Dr. Hunt in his Report, this sequence of deposits 
is apparently similar to that found in Australia, Bolivia and California, 
where the chief gold-beari ng gravels are of much more ancient date 
than the great mass of clays and sands, among which however are 
found occasionally strata of the ancient aur iferous drift modified 
constituting the more modern or secondary alluvions. Thi ' con
sideration is not without interest, inasmuch as there is ground for • 
hoping that in some parts these old alluvions beneath the boulder
clay may assume, as they do in other countries, a con:>iderable rich
ness and importance. 

In connection with the gold-bearing quartz veins of the region it 
\'{ill be perceived that Mr. Michel has farther g iven an account of 
several cutting the Upper Silurian rocks in the valley oft he Chaudiere. 
The presence of gold in two veins, one in Vauclrellil and one in 
Aubert-Gallion had hccn pointed out by the Geological Survey many 
years since, and in the past year the attention of miners and specu
lators ha<l been directed to the possibility of finding workable veins 
in the region. l\1r. Michel chose for examination and description 
such as had been th e subject of some exploration, and he selected 
from twelve of these, specimens of the quartz, which in many cases 
he subjected to a mechanical assay. The quartz from these localities 
had in several instances been assayed by Dr. Hayes of Boston, and 
by others, whose results Mr. Michel has given; but farther assays 
by the furnace were made by Dr. Hunt. 

Professor R. Bell, of Queen's College, Kingston, who had, when 
more especially attached to the Geological Survey, traced out in 
dctai I the limits of the Middle Silurian formations between Lake 
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Ontario and Lake Huron, of which Mr. Murray had previously 
ascertained the more general outline, wa:;: last season employed to 
continue the same work through the Manitoulin Islands. His pro- M

11
anidtou!in 

s an s. 
fessional duties prevented him from remaining the full season in 
the field, but he was able to complete what was required on the 
Grand :Manitonlin, and bis Report in connection with bis investigation 
I have now the honor to transmit to Your Excellency. 

A point of intere::;t connected with Professor Bell's investig.ation is 
the occurrence of several transverse flat anticlinal forms affecting Anticlinals.

thc distribution of the form::itions on the island, and giving origin to 
the indented character of the coast on tlic north side, as well as to 
the existence and shape of several lakes in th e in1erior. In his 
examination of tile country between Kingston and Georgian Bay in 
1852, l\1r. Mnrray had obseryrd a series of similar umlulations 
affecting the outcrop of 1.he Lower Silurian rocks (Geol. Can., p. 
184), and it i~ probable that they occur nlso in th e intermediate 
space, and arc conne(:tcd with some of the deep ::;out herly indentations 
in the escarpment of the Middle S iluri an between Dundas and Owen 
Sonnd. In those parts of the country where rocks yielding petroleum 
occur these transverse undulations may become of economic impor-
tance, since it is supposP<l to be along the antidinal lines that 
accnmulations of petroleum are generally met with. 

I had the honor to receive from the Provincial Secretary a com
munication dated the 31"t August last, with a copy of a petition 
from certain inhabitant:=; of th e eounty of Hastings, and a copy of a Hastings. 

letter fro1 n the Speaker of tlie Legislative Assembly in support of 
the petition. The prayer of the petitioner<> being that a grant of 
5,000,000 acrr~ of unset tied land should be made them for the purpose 
of aiding iv the construction of a rail-road which they propose to build 
for the purpose of carrying on mining operations in the northern 
townships of Hastings; I was informed by the Secretary tnat to 
enab le the government. to decide whether they would be justified in 
aiding the petitioners in the manner proposed, or in any other way, 
Your Excellency was desirous of having my opinion of the mineral 
character of the region of country referred to; and that should the 
explorations already made by the Geological Survey be insufficient 
to furnish the required information, it was Your Excellency's wish 
that a special exploration of the region should be made so soon as 
the general business of the Survey would permit. 

The information published in our Geological Reports regarding the 
mineral region in question being only such as was incidentally col
lected in determining the line of separation between the Silurian 
and Laurentian strala, it appeared to me that our knowledge of the 
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district was scarcely sufficient to authorize such a report as the 
occasion seemed to require. It became my intention therefore to 
institute, so soon as the field-work of the present season should 
commence, an investigation more especially devoted to the geology 
of the Laurentian series in the county of Hasting~ and its vicinity; 
the economic minerals of the district, with the exception of limestone 
for building purposes, lithographic stone, brick-clay, peat and 
shell-marl, being almost wholly confined to that series. In the 
meanwhile however, having unders.tood from the Speaker of the 
Legi;::lativc As:<embly that one of the minerals among others from 
which the expectation of great re:;:ults was entertained, was red 
hemat.ite or specular iron ore, of which according to his statement 
very large deposit;:: ha<l recently been discovered in l\Tadoc and 
its neighborhood, Mr. Thomas .Macfarlane, who returned toward 
the encl of September from an exploration on behalf of the Survey 
on Lake Superior, was reqnested to examine Hastings preliminary 
to a future investigation, directing bi· attention mainly to the 
deposits of hcmatite in question. Mr. Macfarlanc's Report on 
the subject, dated 2"11 h Deccm ber last, was transmitted to the Pro
vinc ial Secretary about that time; but for the purpose of keeping 
together the Reports of the Survey for the convcn icnce of reference a 
copy of the ;::amc accompanies the present communication. It will 
be ob~ervcd by the Report 1hat l\fr. Macfarlane, in respect to the 
occurrence of the ores of iron, lead and copper, has added something 
to our knowledge of the economic minerals of the county of 
Hasting:;, beyond th e information obtained by Mr. Murray in 1852. 

As already indicated, Mr. Macfarlane had been employed in the 
Lake Superior. earlier part of the season in an exploration on Lake Superior. His 

investigations there were chiefly intended to advance our knowledge 
of the Laurentian and Huronian roc ks on the cast side of the lake, 
in continuation of work previously done by Mr. Murray. His Report 
on this part of 1bc country, now transmitted, contains much interestii1g 
matter on the lithology of the stratified and intrusive rocks, as 
well as on the economic mineral s which came under his observation, 
not only on the cast side of the lake, but also on Michipicoten 
lsland to which he extended his examination. vVhile in this part 
of the country he availed him elf of the opportunity to visit the 
copper mines of Portage Lake in .Michigan, and bis observations on 
the rocks and minerals of that neighborhood, though they have by 
permission been already publi:;:hcd in the Canadian Geologist and 
Naturalist, one of the scientific journals of the province, form part of 
his present report. 

The labors of Dr. T. Sterry Hunt, as will be observed from his 
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accompanying Report, have been devoted among other subjects to 
an examination of the Laurenti an rocks of Canada, of 1 he United Laurentian 

S _r .J. • cl l . fl h l d mmerals. tates and ·w Seanurnavia, consi cring c uc y t e imestones an 
their immediately as;;;oc ia1 ed ;;;trata, in which are found 1he greatest 
number oif minerals of economic and scientific interest. Jn his 
Report the fact that the various mineral species generally occur both 
in the bed!' and in the veins, but are with some exceptions found in 
the pure. t and most available forms in the lat! er, is illuslrated by 
numerous observations. The iron ores and the deposits of mica, ' 
a13atit-e a1J1d graphi1e in Canada are particularly noticed in this con
nection . lnciuiries into the origin and mode of formation of the 
silicatccl minerals of the Laurenti an rocks arc also made with refer-
ence to the formation of the beds and veins, taking into account 
also the mineralogical relations of the Eozoon, a fossil discovc;·ed in 
the hitherto so-called Azoic rocks. 

Another branch of Dr. Hunt' report refers lo P etrolenm, in regard Petroleum. 

to which he fu11flishes obsen·ations as to the mode of it.s occurrence 
in vVeste rn Caqada and in Gaspe, as well as in the United States. 
In 1bis connection the subject of salt springs or brines is discussed, 
and the analysis of several sa line waters given . Related to this Salt springs. 

matter is that of the porosi ty of scdementary rocks, which are the 
source of these waters, and Dr. Hunt has made a series of experi-
ments a:;; to the different degrees of porosity of the var ious rocks. 
Hi s results which are also of importance in relation to tile fitness 
of many of th e:<c rocks for building stone;:, arc given in his Report. 

The question of Peat in Canada and its economic u:::cs has been Peat. 

repeatedly diseus;:;ed by the Geological Survey, and in the Report of 
18G3 is treated in detail. Attracted by this, several persons hav1~ 
recen1ly turned their attention to the practicability of working our 
peat deposits, an<l Mr. Hodges by the a id of new and ingenious 
machinery has gone far towards solving the problem. The Jf'sults of 
bis experiments will be found embodied in Dr. Hunt's Report. 

In treating of the Laurenti an system in 1 he General Report of 1863, 
it >vas stated that the structure of a portion of the Laurentian country 
bad been traced in connected detail in 1hc counties of Ottawa, 
Argentcu il , .Montcalm and Two Mountains (Geol. Can. p. 43); 
and in th e Atlas a map shewing the structure has been given in 
illu:>trat ion. On thi" three great conformable bands of crystalline Laurentian 

limestone arc displayed, with considerable intervals of gneiss between limestones. 

them, and their irregul ar distribution, due to numerous undulations, 
j,; delineated between Laehutc and the ·western limit of the se igniory 
of the Petite Nation. These calcareous bands were named in 
descend ing order, l. The Grem·ille band; 2. The Green Lake 
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Distribution, band; and 3. The Trembling Lake band. In one of the main 
synclinals, coinc id ent in a general way with 1he River Rouge, 1he 
most northern turning-point of tbe Grenville band ha<l been met 
with at the Iroquois Chute on the Rouge, but the turning points of 
the Green Lake and Trembling Lak e bands had not been ascer
tained, and in the latitude of the Iroquois Chute the outcrops of 1he 
former of the,se bands on the opposite sides of the synclinal were about 
four miles, and those of the latter eight miles apart. The explorations 

"of Mr. James Lowe have shewn that the Green Lake band on the wes t 
side of the synclinal comes upon lhe Rouge about three miles above 
the Iroquoi s Chute, and follows the valley of the river in a N. ~. E. 
course for three miles more to the Split-rock Fali. The l{ouge is 
here joined on the left bank by the Three-Branch River, and the 
upward course of tl1c fnrmP.r th en turns N. N. \V. The upward 
course of the Three- Branch River i;; N. ~. E., but about a mile and 
a half up it sp lit :' in to tliree branchct:, the Warm Creek, the Cold 
Creek, and another creek more to the eastward. 1:'he vVarm and 
Cold Creeks kee p nearly parallel to one another after the first 
upward mile, in a bearing about N. N. E., and the limestone, leav
ing the Rouge, occupies the space betwePn the creeks, about a 
mile in breadth, until reaching Warm Lake, which is tribu1 ary 
to Warm Creek. The calcareo11s barn! has been traced through 
the whole length of Warm Lake, and a long the valley beyond, 
to the more northern of two small lak es, the whole distance from 
the Split-rock Fall being about twelvP miles. The outcrop of 
the Green Lake band on the cast side of the sync] inal has not been 
trace<l over four miles northward of the Iroquois Chuie, to a srnnll 
lake which is tributary to the most eastern branc:h of Three-Branch 
River; and so much of the country if' covered with drift 1hat it has 
not been observed for eleven miles nmthwarJ of this. It is supposed 
however to come upon Cold Creek somewhere about six miles above 
the mouth of thi s stream, and it may follow 1 he upward course of 
Cold Creek for four miles beyond. What is snppose<l to be itf' 
summit boundary, occurs in an exposure of lim estone about a mile 
and a C]Uarter from the ba"c of the band on the west >'ide of 1 he sync! i -
nal, in the more northern of the two sma ll lakes to whieh it has 
been traced. How much farther the oot crops may run before they 
meet is not quite certain; but from t li c conformat!on of the country, 
it is not supposed that the <lislance ·wi ll excee<l ten or twelve mile,.,. 

The outcrop of the Trembling Lake band on 1hc cast :-ide of the 
synclinal has been followed from Long Lake up its tributary t!Je 
River Cachee to the head of Crane Lake, a distance of ;:;ix miles, and 
it has been me.t w ith again about a mile farther. The outcrop on 1he 
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west side of the synclinal is known gradually to approach the Rouge 
as far as Hamilton's middle farm, though it is there still about half 
a m ile on the west side of the stream . In the interval from the 
latitude of the Iroquois Chute however, its course has not been fixed 
by measurements in more than two places. It is known also to run 
at least twenty miles farther up the valley of the Rouge, but no de
tails of its exact course have been ascerta ined. 

Another main f'ynclinai aflecting tlic Laurentian limestones is 
shewn on the map to run through the seigniory of the Petite Nation, Petite Nation. 

on the west sid e. It const itutes thP hydrographical bas in of the 
river from which th e seigniory takef' its name, and on it the two out-
crops of the Grenville band had been traced northward through the 
seigniory to the townships of Ripon and Suffolk. In the seigniory 
the eastern outcrop comes upon the Little Rouge, the lowest eastern 
main tributary of the Petite Nation, and follows it to its source, first 
acros::: Suffolk and then by Round Lake, passing to the vicinity of 
Green L~kc, which flows northward. The band keeps to the west side 
of Green Lake, and coming on Little White-fish River, to which 
Green Lak e is tributary, follows the valley of this river along the 
west si de of BcaYc r-kidney Lake to its northern corner. A small 
strea m running south enters this corner of the lake, and beyond a 
small beaver meadow, which is its source, a narrow fiat ridge, appa-
rently of cl rift, cro>'!'es the valley. This drift ridge separates the beaver 
meadow from the south end of Crooked Lake, which forms part of 
the waters of the Ea"t Branch of the Petite Nat ion. The lak·~ , 

procPcding north for a couple of miles, curves very regularly round 
tlH• extremity of a mountain mass of gneiss, and then fiows south to 
its ex it and to a chain of long narrow ponds beyond, from which the 
distance across the gneiss in an cast bearing to the soul h end of 
Crooked Lake is just a mile. The Grenville band of limestone, 
entering Crooked Lake, follows close around the gneiss, here folding 
under the axis of the synclinal, and thence follows the stream 
through Long Lake, keeping to its east side, through Barrier Lake 
and acros:> a part of Ripon to the north-west corner of the seigniory, 
being the position to which it had previously been traced. From 
the Ottawa to the turn on the synclinal axi" the distance is about 
fifty miles in a straight line. 

The middle or Green Lake band had been traced on the east side 
of this synclinal to a position just east of Round Lake in the north
east corner of the township of Suffolk. From this it runs through 
Green Lake (though not the Green Lake from which it takes its 
name) . It touches also the eastern corner of Beaver-kidney Lake 
and probably runs through the whole length of Sand Lake, which 
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flows into Bea ver-kidney Lak e. Farther north it appears to come
upon the south encl of the Lake of Islands, which is tributary 10-

Zig-zag and Crooked Lakes , and then sweeps round to Sngar-bustl' 
Lake, foldi ng und er the axis of the synelinal half w ay between them .. 
Sugar-bush Lake lies to the north-west of Crooked Lake and joins 
the waters which f-low from this a littl e below its exit. Th e Green 
Lake limestone occupies nearl y the whole area of Sugar-bush 
Lake, and then gains the west s id e of Long Lake, beyond whieh its. 
course is still un certain . 

The Trembling Lake band folds over the anticlinal ~cparating the· 
trough of the Rouge from that of the Petite Nat ion in the sou th-west 
corner of the township of Clyde. The position has a lready been; 
indicated on th e map. The details of its course from this arc stil1 
imperfectly known, but its po::;ition has been ascertained at three· 
or fonr iso lated points. One of these is about a mile cast of Beaver
kidney La ke. Another is in Li!tlc Nom ining Lake, which is. 
tributary to the Lake of Islands . A third is the Lak e of Bays, 
about three miles to the ·;vest of Little Nomining Lake; and 
between these two Jak e!'< it folds under the axis of the Petite Nation 
synclinal a t a d istance ol' about :s ixty mi les from th~ Ottawa. 

fn the General Report, pp. 48-49, mention is made of certain form!'\ 
strong ly resembli ng fossils that had been d iscovered in a b:ind of 
L aurentian limestone at the Grand Calumet in 1858 by Mr. John 
Mcl\Iullen, then attached as an explorer to the Geological Survey. 
These forms, a figure of one of which is given in the Report, con
sisted of irregular alternat e layers of pyrox ene and calci te arra "ged 
in a rudely concentric manner, and on surfaces wh ere the pyroxene' 
w as weathered into prominence resembled the coral Strornatopora . 
These specimens brought to recollection others which had long pre
viously been rece ived from Dr. J . Wilson, of P erth, who had out.ained 
them fro m the land of Mr. Holliday in the second or third lot of the ninth 
range of North Burges::: . In these a tternatc layers w ere arranged 
in the same manner, but instead of pyroxene and calc it e th ey were 
composed of loganite and dolomite . These spec imens had been 
regarded as minerals mere ly, but the fact that identical forms resem
bling fossils should be presented by two d ifferent se ts of mi1wrals, 
appeared to me strong evidence that some organic form had guided the 
arrangement. The specimens we re in consequence exhibited by me 
as fossils at the meeting of th e Ameri can Association fort he Advance
ment of Science at Springfield in 1859. The minute structure 
characteristic of organic forms was however still wanting. It bad 
been searched for microscopically in prepared slices from the Burgess 
specimens, but no traces of i t had been discovered. The evid ence 
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thus remained imperfect until the winter of 1863, when I accidentally 
observed similar forms in some blocks which had bc!=!n bronght to the 
museum of the Survey by Mr. J. Lowe to be sawn up and polif'hed 
with a view to ascertain whether they were suitable for marble. 
These had been obtained in the sceond lot of the first range of the 
Augmentation of Grenville, and in them the forn1s were represented 
by alternate layers of serpent ine and calcite, a third combination 
of minerals giving the same fossil-like arrnngement. But in thi s 
case, in addition to the accumulating force of the argument derived· 
from the persistence of the general form under the different com
binations of minerals, what appeared to be a minute structure was 
discovered by the examination of thin slices by the microscope. At' 
the request of Mr. Billings, the specimens were confided for investiga-
tionan<l description to Dr . .J. W. Dawson,ofMcG ill Collegc,Montreal, 
our most practised ob erver of natnral-history objects ·with th 

. microscope. 

It had been supposed by myself that th e various silicates which 
weathered in to prominence on the exposed surfaces represented the 
fossil, while the calcite and dolomite were merely a portion of the 
general mass composing the sed iment of tl\e bed in which the organism 
was entombed, the whole being analogous to the silicifiecl fossils so · 
often found in many fossiliferous limestones with which we are ac
quainted . But Dr. Dawson's examination immediately shewed that 
the serpenti ne in the Grenville specimens, instead of replacing the 
organic form really fills the interspaces in the calcareous fossil, which 
according to hi s description exhibits in some parts a w ell preserved 
organic structure, consisting of chamber'§; cells, canals and tubuli. 
This according to him belongs to a Foraminifer growing in large 
sessi le patches after the manner of Polytrenw and Carpenteria, but 
of much larger dimensions, and presenting at the same ti me in its 
minute struc ture a close resemblance to other forarninifcral forms, Eozoon.

such as Calcarina and Niimmulina. To the fossil Dr. Dawson has 
given the name of Eozoon Canadense. 

The various silicates filling the interspaccs of the fossil have all been 
analysed by Dr. Hunt, who has made a careful study of the minera
logi cal relations of the fossil. He has shewn in the specimen from the 
Calumet figured in the General Report that while up to a certain line 
or plane the interspaces are filled with pyroxene, beyond that they are 
filled with serpentine, the calcareous skeleton continuing t0 rise un
broken through both. .According to him while the calcareous septa, 
which form the skeleton of the Foraminifer, remain unchanged, the 
sarcode has been replaced by certain silicates, which have fill ed up not 
only the ehambers, cells and septal orifices, but have beeniJJ.jeeted into · 
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;the minute tubul i, which are thus perfectly preserved, as may be 
-seen by removing the calcareous matter by an acid. The replacing 
:Silicates are pyroxene, serpentine, loganite and perhaps pyral lolite. 
'The pyroxene and serpentine arc often found in contact filling conti
guous chambers of the fossil, and ·were evidently formed in consecu
tive stages of a continuous process. In the Burgess specimens, while 
•the sarcode is represented by loganite , 1 he calcareous skeleton has 
.been replaced by dolomite or bitter-spar, as we find at Ottawa and else
where in respect to the shells of Silurian gasteropoda and acephala, 
and the finer parts of the structure ha Ye been obliterated. But in th e 
other specimens where the skeleton sti ll preserves its calcareous 
·character, the resemblance between the mode of preservation of the 
.ancient Laurentian Foraminifera, and that of allied fornis in Tertiary 
.and recent deposits, which as Ehrenberg, Bailey and Pourtales have 
.shewn, are injected with glauconi te, is perfect. 

Subsequent to the examination of the Calumet, the Burgess and 
·the Grenville specimens by Dr. Dawson and Dr. Hunt, Mr. J. Lowe 
.in tracing the Grenville band of limestone discovered a locality on the 
thirteenth lot of the St. Pierre range of the Petite Nation Seigniory, 
fruitful in finer and more unbroken specimens of Eozoon than had 
been obtained elsewhere. At the reqnest of Dr. Dawson I took the 
opportunity of a visit made to England in 1864, in connection with the 
publication of the Atlas of the General Report, to sub mit the whole 
of the specimens to Dr. W. B. Carpenter, who is t!)e greatest living 
authority on Foraminifcra, and by who~e work on the subject Dr. 
Dawson had been guided in coming to his conclusionR. For Dr. Car
penter's examination there were, in addition, prepared a large num
ber of specimens from the new locality. Dr. Carpenter's conclusions 
.confirm 1hose of Dr. Dawson, and the new spec im ens enabled him to 
explain some points which to Dr. Dawson had been obscure. In 
summing up hi s remarks Dr. Carpenter says ''that the Eozoon 
finds its proper place in the Foraminiferal series, I conceive to be 
conclusively proved by its accordance with the great types of that 
series in all the essential characters of organization ;-namely 
the structure of the shell forming the p~oper walls of the chambers, 
in \vhich it agrees precisely with J.Yummulina; the presence of an 
intermediate skeleton and an elaborate canal-system, the disposition 
.of which reminds me most of Calcarina ; a mode of communication 
of the chambers, when ·they are completely separated, which has its 
exact parallel in Cycloclypeus ; and an ordinary want of complete
ness of separation between the chambers, corresponding with that 
•vhich is characteristic of Carpenteria." 

This discovery is a subject of great sc ientific interest. At the 
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meeting of the British Association for the advancement of science, Eozoon. 

at Bath, in September, 1864, Sir Charles Lyell characteri sed it as 
the greatest geological discovery o1' his time. It teaches us to mo-
dify the general ly received notion of the origin of life upon earth , 
and to remove it indefinitely back in point of time, and it is pro-
bably the first of a series of simi lar discoveries which will hereafter 
enable u s to trace out the calcareous bands of the Lamentian series 
by the aid of animal remains, with a;:: much preci~ion as we do now 
those of the Silurian. Communications on Eozoon have been made 
to the British Association and to the Geological Socie ty by Dr .. 
Dawson, Dr. Hunt and Dr. Carpenter, J\1r. T. H.upert Jones and
myself, and to the Royal Society of London by Dr. Carpenter; and 
the subject having naturally attracted the nttention of continental 
Geologists, fossils generically similar, bnt supposed to be specifically 
distinct, have since been found in the Laurentian rocks of central 
Europe. A commu ni cation on the exi:::tence of Euzoon in the · 
Laurentian rocks of Bavaria, has lately been made to the Bavarian 
Academy by Dr. Giimbel, the Director of the Geological Survey of 
Bavaria, who had a lready def'cribcd the Lanrentian rocks of Bava:ria.. 
anJ Bohemia. 

Jn a paper communicated to the Geological SociPty by Professors 
King and Rowncy, of Gahvay, the organic eharacter of Eo:::oon ·is 
questioned, and they attempt to refer the peculiar structure to a mere 
mineral arrangement of the silicate of magnesia, supposing that a den
dritic or ~talactitic variety of this mineral represents the canal-~ystem, 
and a filiform variety of it, in fact a kind of asbestus, the nummulitic 
tubuli. Itistrue that in such specimens from the Laurcntian of Cana
da, as often happens in any f'pecimcn of l"erpentine, thin veins of' 
asbestns sometimes occur, cutting the organic form; but Dr. Dawson. 
has been carcfnl to distingui;::h this mineral structure from the filifonr,. 
arrangement of the nummulitic tubuli, and he has found on compalifng: 
transverse f'ections prepared for the micrornopc, that the asbestus give~ . 

a multit~dc of angular fo rm s, like the sections of prisms, while the· 
nummulitic tubuli, as might be expected, give circles. In addition. 
to this, the ground if' taken from under the feet of the authors of the · 
paper by the detection, by Dr. Dawson, of a specimen among those· 
which have been from the first under observation, wherein both the 
coarser and finer canal-systems of the calcareous skeleton are 
filled with carbonate of lime, just as in the case of most fossils ~ 
the canals can with difficulty be observed without the aid of' 
polarised light, bnt with this all doubt is removed. This specimen, 
was obtained from a calcareous band belonging to the Laurentian: 
rocks of the township of Madoc, bnt how related to that of Grenville· 
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cannot yet be determined, though it i:; ::;up posed to be from a somewhat 
higher hori zon. The specimens obtained from the Augmentation of 
Gren v illc and the P e tite Nation Seigniory are from one and the S<JJ11C 

horizon in the Grenville band. In describing t he mode of the ir oc
currence I shall quote from the communicatio n made by me on the 
s ubjec t to the Geological Society in 18G4. 

The GrcnYille band is the highest of the three zones of Laurentian 
limestone already mentioned, and it has not yet been ascertained 
·whether the foss il extends to the two conformable lower ones, or to 
the calcareous bands of the nnconforrnably overl yin a U ppcr Lau
rcntian series . Ncithc.r has it yet been determ in ed wh at relation 
the ~trata from \vhi ch the Burgess and Grand Calumet "pecirnens 
have been obtained, bear to the Grenville limestone, or lo one another. 
The Grenville limestone formation is in ::;ornc places about 1,500 feet 
thick, and it appears to be divided for cons iderable distances into 
two or t hree parts by very t hick bands of gneiss. One of these oc
enpics a position towards thJ lower part of the zone, and may ha\·c 
a volu me of between 100 and 200 feet. It is at the base of the 
ii1nestonc which lies upon thi :; gneiss th at the fossil occur:-: . Thi" 
part of the zone i" largely compos.cd of great u.nd :-:rnnll irregular 
rna::;scs of white crystalline pyroxene, some of them twen ty yards in 
length by four or fi ve w icl.e; th ese appear to be confusedly placed aboYc 
one another, with ma ny ragged int erstices , and many smoothly worn, 
rnu nd cd, la rge and small pits and sub-cylindrical cavities, some of 
t hem pretty de ep. The pyrox ene, though it appears compactly crys
lalline, prc:;cnts a multitud e of :;mall :"paces enclo::-i ng carbonat e of 
lime, and many of tlwse shcw minute structures similar to th at of the 
fossil. These masses of pyroxene may characterize a thi ckness of 

•about 200 feet, and the intcrspaces among the m arc fi lled with a mix
ture of ::;crpentine a nd carbonate of lime. In general a sheet of pure 
dark g ree n serpentine inYests each mass of pyroxene, the thickness of 
the serpentine, varying from the s ixteenth of an inch to f'cvera l inches, 
rarely exceed ing half a foot. • This is followed in difle rent spots by 
paralle l waving irregularly alternating plates of carbonate! of lime 
and serpentine , which become gradually finer as they recede from 
the pyroxene, and occasionaliy occupy a total thi ckness of fi ve or 
s ix inches. These porti ons constitute th e unbroken fossil, which 
may sometimes spread o ver an area of about a square foot, or perhaps 
more . Other parts, immediate ly on the outside of the sheet of ser-

* When this sheet of serpentine exceeds its thinnest measure there re•ts on it a layer of 
th e same mineral , of about the sixteenth of an inch in thickneS!l, which is distinctly defined by 
a <lifle1·ence in color, particular!;- when v iewed in th in slices by tra nsmitl"d li gh t. It wou ld 
seem ns if the animal often began its growth upon a surfaec prepart'<I h)' a <leposil of the 
serpentine. 
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pe n tine , a rc occ:upied with about the r<ame thickness of what appears Eozoon . 

to be the ruins of the fossil, broken up inlo a more or less granular 
mixture of calcspar and serpentine, the former r<till shcw ing minute 
::-tructurc ; and on the outsjde of the whole a similar mixture ap-
pears to h~\·c been swept by c urrents and eddies into rud ely parallel 
curving layers, the mixture being gradually more and more calca-
H!OUS as it recedes from the pyroxenP . Sometjmcs beds of limestone 
of several feet in thickness, with green serpentine more or less aggre-
gated into laye rs, and stmlded wjth isolated lumps of pyroxene, arc 
irregularly intcrstratifiecl in the mass of t li c rock ; and less fre
quently there a rc met with lenticular pa tches of sandstone, or gra-
nular quartzite, of a foot in thickness and several yards in di amete r, 
holdi ng in abundance small disseminated leaves of graphite 

The general character of the rock eonnected with the fossil pro
duces the irnpressjon that it is a great fora mirii feral ree f, in which 
the pyroxene rna::;:,;cs represent a more ancient portion, w hich 
having cli ccl, and become much broken up, and worn into cavities 
and deep recesses, afforded a seat for a new growth of Fora
rninifera, represented by the calc:areo-serpcnt inous part. This in 
its !nm became broken up, leaving however in some places uninjured 
portions of th e organ ic struc ture. The main dilforence between this 
Forarninife ra l reef a nd more recent coral reefs , seems to be, that while 
with the latter arc u sually associated many shells and other organic 
remain:-:, in tbc more ancient one the only remains yet found are 
those of the animal which built the reef. 

Tbe zone of limestone in which these fo~sil:-: occur appears for 
the present, as far as traced westward, to be lost beneath the unc:on
formably overlying Potsdam formation on t li e western side of the 
Petite Nation seigniory: but in respect to the middle or Green Lake 
zone, though enough has not yet been done to make its course from 
Long Lake certain, it is supposed to be rcpresc~tcd by exposures 
which are m et ·with as far south as Thurso in Loch abcr, while ot her 
exposures run weste rl y into Buckingham, and again turn up north-
'\Vard. In some of the exposures of the limestone in Buckingham it is 
intersected by veins of opaque white sulphate of barytes, holding 
galena. One of these veins occurs on 1 he twenty-first lot of the Barytes. 

fonrth range of the township, belonging to Mr. James 13. Gorman. 
According to the report of Mr. J. Lowe, in the vein of harytes, which 
is from six to fourteen inches wide, there are two strings or bands 
of galena. Of th ese, where exposed, one is an inch, and the other Galena. 

an inch an<l a half thick, but only a very small opening having been 
made, it would be premature to say what it will yield to a square 
fathom in the plane oftbe lode: th e quantity however seems sufficient 
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to authorize a proper examination of it. The course of the vein 
appears to be about N. 50° \V., and its underlie N. 40° E. < 72° . 
Thirty paces to the westward from th e opening on this lode there is 
another Ycin of the same character. lt also is six inches wide, and 
conRi;;tR of barytes, but the quantity of galena is less. The course 
of the ve in, as indicated by an exposure of s ixty feet, is S. 53° E. 
On the line be tween the twentieth and twenly-firRt lots of the rnme 
range tliere is another vein of barytes, in which howe,·cr no galena 
was visible at the spot where it was ex posed ; the w idth of this wa;; 
also six inches, and the course S. 5J0 E. or N . ·5,l .) \V. In it s course 
this would run about 250 paces to 1he north-ea;;tward of the exposure 
on the first mentioned vein . 

Opaque whi te barytes was observed also in the south half of ·he 
seventh lot of th e tenth range of Hull, on the property of Mr. l\Iorris 
Foley. l t occurs .in a vein of from four to six inches wide, running 
~. 48° W., and crossing an east and w est road which intersects 1hc 
lot, the position of the vein being abou t the middle breadth of the lot. 

-About eighty paces north of thi s position there arc blocks of baryles, 
some of which appeared to be about a foot wide, associated with 
sea-green fluor Rpar, and very probably derived from some other vein 
near the spot. No galena was observed to be as. ociated wit h 1 he 
barytcs on thi s lot, but it is not unreasonable to suppose that it will 
yet be discovered in the vicinity. 

fr. Lowe n•ports, in addition, the occurrence of magnetic oxyd of 
Magnetic iron . iron disseminated in feldspa r in two lots in Buckingham. One of 

these is on the sevent eenth lot of the ninth range of the fownship, 
w hei:c a vein of fe ldspar, thirly paces wide, cuts the gneiss of 
the country, shewing a course about N. Thickly d isseminated 
through the feldspar arc large isola1cd cleavablc masses of magnetite, 
some of them attaining a diameter of four inches, but in general aver
aging from one to two inches. Another vein of precisely the same 
character, and of "the same width, occurs on the twenty-s ixth lot of 
the twelfth range. Its course, traced for 200 paces, is N. 18° E. Jn 
·both cases the cleavage planes of the orthoclase feldspar are large, and 
the rock is much stained with iron rust, arising probably from the 
decomposit ion of iron pyrites disseminated in it, but in neitl ier 
case does the quantity of magnetite seem to be sufficient to be econo
mically available. 

Templeton. On the twenty-eighth lot of the s ixth range of Templeton a low 
ridge of orthoclase gneiss occupies nearly the whole breadth of the 
lot. Much of the gnei s is of a reddish color, but it is interstratified 
at intervals with bands of lighter and darker gray . The general 
dip of the gneiss is north-westward at. an average high angle. In the 
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dingles on the opposite sides of th.is low ridge, about mid-length of the 
lot, or rather south of it, there occur several isolalecl exposures of 
hematitic iron ore. Five of these exposures are included in a square Hematite. 

of 400 paces in the north-east corner of the south halfof the lot. In the 
whole of these the ore is very pure, being unmi~cd with any spar, 
and .it often displays large striated faces, while in fracture it is fine 
grained and of a steel gray. The largest of I hesc expo. ures occurs 
on the face of a small precipice running a little east of north. The 
ore runs with it, and stands in a nearly vertical attitude. With a 
height of between four and five feet, it is visible for fourteen feet 
along the cliff, in which it shows a nearly re ctangular twist for 
about three feet. The total breadth of the mass is about five feet, 
but it is divided by a layer of rock of one foot thick, on the rast side 
of which the pure ore is about two and a half feet thick, and on the 
west about one and a haif. On this side the ore gradually dimin-
ishes to a wedge point going southward, while northward it becomes 
covered with debris from the cliff~ and with soil '1.nd vegetation. On 
the cast side the ore becomes covered in this way both northward 
and southward; loose blocks of ore however arc met with at the 
foot of the cliff in both directions for some distance . This depos it 
has apparently the character of a bed enclosed in the gncif:'s. To 
determine whetlwr it may be only a lenticular one would require 
some further work. A very small lenticular mass about three or four 
paces to the w est of this occurs on the top of the cliff, and a larger one 
about fifty paces to the t'ast. _-\ fourth occurs about fifty paces to 
the :::;outh-west, and the strike of the gnei::<s would carry this to a 
position thirty or forty pace:;: wrst across the measures from the first 
mentioned exposure. By some twi st in the stratificati0n, however, 
it may be connected with it. About 140 paces across the measure 
to the north-westward, there is another exposure of the ore. Here 
the deposit is at the foot of an abrupt step of about eight feet in the 
gneiss facing south-east. It is from fi\· c to eight inches thick, and 
has a dip S. 50" E. <67. 

In the dingle on the west side of the lot, the ore is exposed in two 
spots ; one of these is close by the di vi:;;ion between the north and 
south halve" of t.he lot, and the other about 200 paces to the south
ward of it, nearly in the strike of the gneiss, and. the two may be on 
the same bed. The greatest thickness of the bed is probably nine 
inches. None of the masses of ore obtained from the deposit have 
a greater measure. The southernmost of these exposures i1> cut by 
a vein of barytes about four inches wide, th(' course of >vhich how
eve r could not be well de termined. 

Scattered over the nortb part of the first lot of the eleventh range 
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Hull. of Hull, th e gneiss is marked by the occurrence o[ f'mall masses of 
similar ore, bnt none of them of sufficient importance to require 
description. Near the west '5ide-l i ne o[ the lot, aml four or five 
acres from the north line, the ore occurs in small masses in a Yein 
of feldspar similar to thof'c already mentioned in Buckingham . 
The ve in of feldspathic rock is about eighteen inches wide, and nms 
K. 62 ::i w·. Th .. lots in Templeton and Hull on which this hematitic 
iron ore occurs adjoin one another, and belong to l\Irs. Darby. The 
position of these four lots holding iron ore in Buckingham, T emple
ton and Hull was fir:::t mentioned to me by :'.\Jr. G. F. Au stin of 
Ottawa. 

Graphite. 

Lochalier. 

In Loc lrnber and Buckingli:-un grarhitc oec-urs in a great number 
of localities, and the Lochabe r Plumb:-igo Conipany, who have 
secured the mining rights over sc,·eral or tlwm, hnse erected a mill 
driven by water-power on the Bl:rnclie, on the twenty-e ighth lot of 
the tenth range of the first named township, for the purpo::-c of crush
ing the ore and separating the graphite from impuriti es . Th e mill is 
supplied with eight stamp-heads and two c ircular bucklle:::. The crude 
ore is stamped fine in water, and then put through the buddies, by 
which the graphite and the minerals associated with it are separated 
from one another ·according to their specific gra,·ities, in rings around 
the centre of th e buddle . The graphite being the lightest of the 
minerals gradually rE' aches the outer ring, while the heavier stony 
matter remains in the centre. Being thus partially cleaned, it is 
then snbjectecl lo other processes, one of which is ncit exhibited to 
the public, nnd the mineral is ultimately collected in fine scales in a 
condition of great pnrity. The operations of the company are con
ducted under the skilful management of their agent, Mr. 8. T. Pearce, 
and the proecss of purifying the graphite appears to be a complete 
sucee:::s. The chief use of graphite a,;: is well known, is for the 
manufacture of crucibles, and the present price in England of ihe 
graphite from Cey lon, which much resembies tlic Canadian, is stated 
to be abont $ 100 the ton of 2000tlss., while in the United States it is 
said to se ll for nearly double that price in American currency. 

The crude ore which has been dressed at this mill has bee n obtained 
from two clifforent localities in Lochaber; one of these is the twenty
fourth lot of the eighth range, the property of .Mr. McCoy . Here 
the graphite is obtained on the east side of a coarse grained rock 
composed of feld,par and quartz, with an occal'ional small quan:ity 
of mica. It runs N. 15° E., and is enclosed in agray coarse crystalline 
graphitic lirnestorw, with the stratification of which it is apparently 
comformable. On the cast side of this granitic band the limestone is 
reticulated witl1 irregular veins of grnpbite for a breadth of from 
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twenty-five to thirty feet; some of these veins, judging from speci- craphite. 

mens at the surface, must have a breadth of fourteen inches. On 
this mass of reticulating veins a shaft has been sunk to a depth of 
forty-two feet, and from it 620 tons of crnde ore have been sent to the 
mill to be dressed. 

The other locality which has supplied the miil with ore is in the 
eleventh range of Lochaber, and is situated at the boundary between 
the twenty-third lot, belonging to Mr. Murphy, and the twenty-fourth, 
to Mr. Sherbrooke. Here- the graphite is closely disseminated in 
scales in a bed of crystal lin e limestone, which i,:: black with th~ 

mineral. The bed is from ten to twelve feet thick, and rises rapid ly 
into a considerable hill. The outcrop is on the twenty-third lot, 
where the clip is-:\. G0° E. < 53°. A gallery, called Hall's working, 
some ten feet above the neighbouring flat smface, hns been driven in 
the bed to an extent of about thirty feet, from which thrn! hnve been 
carried to the mill about 150 tons of ore, yielding ncconling to Mr. 
Pearce about :20 per cent. of pure graphilf', while a considerable 
quantity remains at the mouth of the mine. 

Graphite occurs also on the t\\'Cnty-fonrth and twenty-fifth lots or 
the e leventh range of Lochaber, as well a;; the twenty-fir:-;t lot of the 
tenth range, the mining righis of wbi•·h, a::; well a~ of the previonsly 
mentioned lot,::, belong to the LochabPr Plumbago Company, com
prehending altogether about 1,000 acres of snrf<H~P. Many other lot 
in the township arc reported 10 she\\" promising i ncl ical ions of t hc
rnincral; among them is the tenth lot of the seventh range, belonging 
1o Mr. Cameron. Her<' a vPin pref:enting a width of nbout :::ix inches 
occurs, running t!orth, with erystallinc limestone on one side and a 
band of guartzo-frldspathic rock on th e other, but no excavutiorn;; 
suffic ient to shew whether other vein;; arc as;;ociatcd with it, have 
been made. 

In Buckingliam a.fair show of graphite i;: :-aid to occur at the Buckingham. 

northern extremity of the twenty-second lot of the fourth range, 
belonging to Mrs. John McHugh. It occurs also on the nineteenth 
lot of the fifth rnnge. Here it is enclo;;Pcl in lenticular mas,,:cs in 
crystalline limestone, one of which is sa id by Mr. C. Robb to have 
measnred, before excavation, fin~ feet in length by two and a half fret 
in the thickest part, while between these masse:o .it. bccomf's inter-
mingled with the limcstom! rock, in which the grnpliitc lies suuordi-
nate to the stratifi c,ition , dipping N. 82° W. < 32° . On this bed, Mr. 
Labouglie has made an excavat ion, which he calls the St. Ma1y' s 
mine, 18 feet across the measures, by 12 on the strike, with a depth o: 
14 feet, from which 1 here have been obtained about three tons of pure 
graphite, besides much rock sufficiently rich in the mineral to be 
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worthy of crushing and dressing. About 200 yards to the east of 
this excavation, a superficial area, measuring thirty feet in the bearing 
N . 80° W. , by about e ight feet wide, \vhich has been laid bare to the 
limestone rock, shews a multitude of reticulating veins of graphite, 
several of them two and three inches thick. In their arrangement 
they are similar to those at McCoy's mine, but the work done is not 
s ufficient to shew the true character, the full breadth, or the exact 
strike of the ore-bearing part of the rock. A bout 500fus. of pure 
grap hite were here obtained without the use of.gunpowder. On the 
twen tieth lot of the sa me range the re is graphite on th e land of Mr. 
James Stuart. It occurs in the c rystalline lim estone, and conforms 
with the stratification, dipping N. 80° W. <22. A thickness of 
about twenty inches is characterised by the graphite, which is much 
mixed with the rock, the largest pieces of the pure mineral being about 
two inches thick. :\ small pi t has been sunk a t the spot, which is 
in about the middle breadth of the lot, and about e ight acres from 
the front. 

Mr. Robert Donaldson has informed me that there is a fai r show of 
graphite on the land of his neighbor Mr. J oh n Price, being the east 
half of the twenty-second lot of the fifth range; and on his O\vn lot, 
the twenty-third of the same range, a considerable display of it 
occurs in two pl aces. One of the:w is on the slope of a hill, in the 
~-E. quarter of the lot, where an opening has been made . Th e 
graph ite is di sposed in ret icu lating veins in limestone, charac teri s ing 
a breadth of about eight fe ~ t of the rock, in which th ere is an evident 
twist in the strati fi cat ion. The thi ckes t bunches of pure graphite • which have been here obtained arc about seven inc hes, and one of 
t hem observed on the ground, w ith this thickness, measured twenty 
inches lon g by nine wide. Feldspar a nd qua rtz a re occagionally 
mi ngled with the g raphite. Within thirty rods of the ~- vV. post, 
a nd about ten rod:;: from the west >' ide-line of the lot, the re is another 
g reat show of veins cutting the limestone rock. This is in a bluff 
at the extremity of P age's Bay in Donaldson' ;; !,ake, and about 109 
feet above the leve l of the lake. The bluff forms an escarpment of 
limestone, in which it is not easy to determine the dip, there being 
some twists in the stratification; but it is supposed to be N. 40° 
W.<45° . The veins of graphite appear to fill cracks, which may be 
connected w ith the twists, and they are visibly exposed over a space 
which occupies twenty feet vert ically, and as n1uch hori zontally, in 
the face of the cliff. They run without regularity, in various direc
tions, and can be followed but :<ho rt distances without ang les or 
turnings. They appear to fill the i11ter:'<t ices of what may be called 
a coar::;c brcccia of Jime:::tonc rock, and wouJcl y!eld a great amount of 
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the mineral . T he two exposures of graphite on this Jot may be con- Graphite. 

nected, but the str!lcture of the vicinity has not yet bee11 sufficiently 
made out to enabl e me to say so with P.ertainty . They appear to be 
additional insta nces of the manner in whi ch the graphite occurs on 
McCny's and Labouglie's mines, already mentioneJ. 

On the twenty-fourth lot of the sa me range graphite occurs in seve
ral places. One of them i::; on th e east half, belonging to Mrs. H ogg. 
Here Mr. La bougli e has sunk a shaft to the depth of s ixteen feet an 
a band of black g raphiti c lim estone, rese mbling th a t of Murphy 's 
mine. The ore-bearing portion appears at thi s spot to run alon g th e 
face of a lo\\" abrupt cliff, and to dip S. 80° E., with a precipitous 
slope. The ::>!ratification however is obscure, and it is not easy to 
dete rmine the thickness of the mass, which however can scarce ly be 
less than six feet. :\ cons iderable amount of rock raised from the 
pit, l ies at th e surface, perhaps 100 tons, one ha lf of which might be 
fit fo r dressi ng . Some distance to the eastward, Mr. Labouglic has 
sunk a pit in search of the continuation of the bed; but from the 
light gray color of the limestonP excavat ed, he ·does not appear to 
have hit it. A good deal of g raphite is disseminated in the rock, 
but not su ffic ient to make it of economic value. Some smal I veins 
of the mineral IH1wcYer have been met with in the e xcavation, the 
largest of thl' obse rved lumps from which have not a greater thick
ne s than a bout one and a half inches. With the g raphite of the 
vein there occur prisms of black tourmalin e, with calcspar and pyrit es. 
T hese shafts Mr. Lubouglic has ca llcJ the St. Louis mine. On the 
west ha lf of the lot belong ing to Mr. Charles Hogg, graphite occurs 
near the house, and not far removed from 1 he margin of Donald son 's 
Lake. It occupies irregular veins, reti culating through the limestone 
for a breadth of from one to three feet, none of the veins observed 
bei ng thicker than a n inch. In a nother part of the :;.ame half-lot 
lhe re is a vein of graph ite about s ix inch es wide . 

In the sixth range, graphite is sa id lo oecur in some quantity on 
the twenty-second lot, and in several places on the twenty-eighth lot. 
A large part of t his lot. is occupied by Twin Lake, from which liows a 
considerable stream, cailed the Blanche, supplied with two or three 
rapids in the first ha lf mil e-affording a good mill-site-above its 
junction with the waters of Donaldson Lake, which are discharged 
into it by .a very short channel. A hill, running nf' arly south-ea st and 
north-west, rises on the north-east s ide of Twin Lake to a height of 
400 or 500 feet. [n ascending its fl ank w e cross a dyke of diorit e, and 
beyond it come upon homblendi c slate. On the top of th e hill, a short 
distance from the dyke, the s late is intersected by a vein of graphite 
associatec.I with :i. quartzo-feldspathic rock or pC'gmat it e, marked with 
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a little chlorite and iron pyrites, and between 1 hree and four feet 
wide. This vein runs S. 42° E. , and has been exposed for a. 
short distance. 'fhe thickness of th e pure graphite is from three to 
six inches, and tlie underlie of the Yein appear,, to u<! to the north

,"westward . About seventy paces to the f'outhcastward anothei' 
opening has been mad e, e ither on the same vein or one in connection 
with it. It has been nncovere<l for abont twenty paces, in which it 
has a bearing S. 80° E., and its underlie is e ither vertical or inclined 
to the south-ca:stward. In width the graphite varies from l\YO to 
twenty inches, shewing, where wide:st, some thin interposed plate:-: of 
rock on one side, with an unintcrrnptccl thickness of pure graphite of 
fifteen inches, of \Vhich twelve are of a longitudinally foliated charnc
ter, while two or three on the sourh-cn,.:t side arc tran:;vcr;oely fibrous 
or eolnmnar. The average thickne:;s of pure grnphitc in this open
ing may be from tPn to twelve inchc:-:. Twenty-three paces beyond 
the south-eastern end of this open ing there comes upon the c:ourse of 
the vein, what. appears to be another ve in, which, for f'ix paces~ 
has a bearing N. 42° vV., exactly parallel to 1h:1t of the vein 
in ' the fir"t mentioned opening. The g raphite in this has a 
thickness of frolil three! to five inches. Twc•nty p:.icc. further 
to the south-eastward of this, another opening has been matle 
for a length of six paces, which stands at a considerable height 
close over a. recess in the cast end of the lake, near to the margin of 
which the course of the Yein would apparently run. In this opening 
the pure graphite is from three to fom inches thiek. At an uncertain 
distance, perhaps 100 paces to the north-eastw ard of the general 
course oi these various openi ngs, there is a not her exposure of graphite, 
in which occurs lump .. of the mineral, three or four inches in width. 
These may be connected with a. course of g raphite parallel to the 
former. • 

In conn ection with the subjec t of graph it e it may be here men
tioned that the mineral occurs in vVentworth, on the west half of the 
fin;t Jot belonging to Mrs. Gaffney, and on the cast half of the second 
lot, the property of Mr. achlan Conlin, both in the third range'. Both 
of these localiti e:-1 arc now being tested by Mr. A. McDonakl of ' 1. 

Andrews. 

In addition to the localities already named in Buckingham , graphjte 
is said to occur in economic qnantity on the twenty-second lot of thC' 
seventh range, and on the seventeenth lot of the ninth range, the 

.NOTE.-• The mint"rals ol thi~ lot anti of the twenty-third in the firth rnngt: arc eallet.I tl1c 

CastltJ pr<•perly, nnd the !lhundnnct· c>i' grnphite whi1·h th ey d1"play, with their proximity to the 
\vntcr-powcr hetwccn Twin nn<l Donaldsml Lake~ , makes them of import:t nc:c. 
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latter on the property of Mr. Terence Maguire, on which the mmc
ral rights have been acquired by the New England Plumbago 
Company. 

A deposit of disseminated graphite, like those just described, is said 
to be advantageously wrought at Tjconderoga, in the state of New 
York. It there occurs in rocks belonging to the Laurentian system, and 
the late investigations of G i.i~bel, of the Geological Survey of Bavaria, 
have shown that the graphite found under similar conditions in the 
vicinity of Passau, in that country, and extensively wrought, is also 
in rocks of Laurentian age, to which moreover there is reason to 
believe the graphite-bearing region of Ceylon belongs. These ques
tions will be found discussed in detail in Dr. Runt's Report, where 
rhc distinction between the graphite in the beds, and that in veins, is 
dwelt upon. The veins of this mineral hitherto found in the rocks 
of this country, although affording a very pure material, appear to 
be too limited and too irregular to be exclusi\·<'ly relied on for mining 
purposes, which should rathrr be directed to making available _the 
large quantities of graphite, which, as we have seen, are disseminated 
in certain beds. 

I have the honor to be 

Your Excellency's 

Most Obedient Servant, 

W. E. LOGAN. 
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Sm,--

During such portion of the last 1hrec years as were suitable for 
field-work, I have been engaged, in accordance with your ins1mc
tions, in prosecuting a detailed examination of the structure of the 
Quebec group of rocks in the Eastern Townships. The previous Quebec group

work of the Survey had demonstrated the general structure of the 
region, and had shewn that betwecn•the great over-lap fault, which 
is the limit of the Quebec group on the north-west, and the overlying 
unconformable Upper Silurian rocks on the south east, two main anti-
clinal axes, aflecting its distribution, were traceable from the state of 
V crmont to the Cbaudiere River, and beyond h. The more north-
western one of these runs from the mouth of the Bayer River on the 
St. Lawrence, through Stanbridgc, and 1he more south-eastern from 
St. lVIarys on the Chaudiere, by Danville and Melbourne, through 
Polton; a subsidiary anticlinal branching from it at Melbourne and 
running through the valley of Sutton. of the synclinal forms resul1ing 
from 1hesc anticlinal axes, the first or north-western one ranges from 
Farnham through Lauzon; the second from St. Armand te Shipton , 
(comprehending also the subsidiary double synclinal of Sutton Moun-
tain,) and continues from Shipton to St. Marys; while the third ranges 
from the Owl's Head Mountain, 1hrough Vaudreuil-Beaucc. Be-
sides 1hese, a multitude of minor undulations had been partially 
traced out in different parts of the Eastern Townships, and delineated Eastern Town- . 

on varfous working plans in the office of the survey; while the con- ships. 

tortions of the strata observed in innumerable exposed sections, on 
the banks of rivers, in road-cuttings and elsewhere, made it proba-
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blc that rnany more undulations would be found, of sufficient impor
tance to affect, to an appreciable extent, the distribution of the sub
divisions of the Quebec group, if represented on a map of a mode
rately large scale. 

With the Yiew of harmonizing these scattered elements, and bring
ing out their relations in detail, a great number of lines were run 
.transverse to the stratification, sufficiently near to one another to 
·obviate errors in determining the continuation of masses on their 
strike. These lines were measured by pacing, and a careful regis
tration was made of all exposures of rock occurring on them. Ad
vantage was taken as much as possible of roads and streams, but 
the measurements were carried also across fields, throngb woods, 
and over mountains. vVhcn any uncertainty was felt as to whether 
any special out-crop on a traverse line, was the continuation of 
.some out-crop on another t.ra\'Crsc , a measurement was made on the 
strike from the one lin e to the ot hei·; and it has often happened that 
individual out-crops ha\·c been traced continuously for many miles 
together. The whole of the measurements thus made and registered 
·during the three seaf'ons, arc estimated to equal about 3000 miles. 
They have been protracted on a scale of two and a half inches to a 
mile, and they const itu te a net-work O\'tW the country, which has 
been of material a id in obviating errors and discrepancies in the 
Crown Lands plans of ~cignorics and to-wnships, and in bringing the 
whole of these to fit with one another . • 

A very full description ha:; already been given in the General Re-
port of 1863, of the rock masses which compose the Quebec group; 
and any lengthened account of their distribution in the detail which 

Map. has now been ascertained, could not, vvithout a map, be easily under
stood. F'<.H the purpose of shcwing the geology of the region, Mr. 
R. Barlow, the draftsman of th1~ Survey, bas, by your instrnctions, 
completed a map on the scale of four miles to an inch, and it will 
only be when this is published that the complicated distribution of 
the rock-strata, to 'vhich my attention has been devoted, can be 
satisfactorily represented. In the meantime, however, it will be 
proper to . draw attention to some variations which occur in the 
character of these strata in different parts of the area. 

In the General Report of 1863, it is ~tated that the Quebec group 
is composed of the Levi' and Sillery fo rmations, having together a 
thickness of about 7000 feet; and that it is underlaid by black shales 
and limestones, wh~ch might possibly have some relation to the Pots-

. dam group, but required further investigation . It now however 
'Three divisions appears to be difficult to separate the black shales from the Phillips

burgh rocks, and these being palceontologically connected with the 
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lowe r 1285 feet of the L evi s series, the vvholc naturally constitute 
ow• group. You have in consequence considered it convenient to 
divide the Quebec group into a lower, a middle and an upper part. 
T he lo\ver or L evis division comprehends the Phillipsburg h series, 
the black sh ale above it, and the lower 1285 feet of the Levis forma
tjon, a:; given in the Orleans section, (Gcol. Can., p. 2'.27.) The 
middle or Lauzon division cons ists of the remaind er of the Orleans 
:-cction, while the upper divi sion comprehends 1he Sillery series. 
This classification is the more convenient, because, w hile the first or 
lowest diYision is w ell marked by fossils, the second and 1hird haYe 
a distinct lithologi cal aspect and economic importance, a nd may be 
considered as a lower and an upper copper-bearing formation." 

The greatest deve lopment of the first or Levis division Of'.Curs at Levisdivision. 

Philli psburg h, w here you Jiayc shown a thickness of 48GO feet, (Geol. 
Can. pp . 844-84.G,) and this being suppo~ed to be in addition to 
the lmYer number:; (1-9 ) of the Orleans section, (Ibid. p. 227,) mea
suring 1285 feet , the whole Yolume of the cl i vi:;ion would be G 145 
fe et , and perhaps more-since the base of 1he Phillipsburgh section 
comes against the great dislocati on which limits the Quebec grou p 
on 1 he north-\YCst (Ibid. p. 234) and is thus concealed . Thi s division 
is characterised by fos s il s, in several places, most of whi ch have been 
already mentioned in 1he General Report. They are Phillipsburgh, 
Farn ha m, SL Nicholas, Point L evis and Orleans Island. In several 
of these pi aces the foss ils arc abundant, but they occur a lso, though F • ;1 o,s. s. 
in smaller numbers, in one or two spots from fourteen to sixteen 
miles back from 1hc St. Lawrence, on the ri ver Chaudierc, on 1hc 
Etche min, about six miles up, and about a mile from St. Patri ck's 
church in St. Sylvester, w here graptolites a rc m et with about twenty 
five miles back from 1hc St. Lawrence . On the St. Franci s also 1he 
div ision is characterised by graptolites, at Drurnmondville, about 
twenty-four miles up, and in Kingsey between e ight and nine miles 
still further to the southcast. Graptolites have moreover been 
observed in this division among the mo:'lt me1amorphic portions of the 
Quebec group, on the fifth lot of the fourteenth range of Magog 
(formerly a part of Bolton,) not far from the outlet of Memphramagog 
lake, and not far from the edge of the overlying Upper Silurian 
se ri es. The specimens which were here found were loose ; but the 
unworn large plates of black slate, whose surfaces were marked by 
tbe fossils, w ere identical in appearance with the rock on which they 

* Il is at the Lase of t he upper an<l of the middle divisions as here g iven that the copper ores 
Ot'l"ur. As alrcad r stated (p. 7) both th~ copper bands properly belong to the middle d ivi>ion, 
one a t its summit, the other at its base; but for the reason there given the 11pper cuprifcrouo 
IJand i;, in C\1r. Ri cha rdson's report, provisionally transferred to the ho~e ot the upper division. 
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rested, and could not have been far r0moved from the parent bed. 
The lithological characters of the division vary somewhat in dif

ferent parts of i ts distribution. The character give n to that part of 
it which occurs in the Orleam; section, (Genl. Can. p. ZZ7) is appli 
cable to the division whercYer it shows it;::elf in an area extend ing 
from Point Levis down the St. Lawrence to St. Michel, and back 
from tile river, for sixteen miles up the Etchemin, and twenty mile:-t· 
up the Chaudiere. The character given to it at Phillipsburgh (Ibid. 
p. 278) prevails through St. Annand W est, and tlnough Stanbridge 
in the neighbourhood of lkdford; but in the chief part of the firf<t 
or north west synclinal the di vision is composed of black, and often 
carbonaceous shale, inter;::tratified with many thin bands of black 
limestone, without any appearance of the thick calcareous mass 
\vhich is at its. base on Mi;;:sisquoi bay. In the ;:econcl and third 
syncl inals it is composed of black talcoicl or plumbaginous shale"', 
with fewer thin-bedded limestones; both the shales and limestone,,: 
in general abounding with large cubes of iron pyrites. From tbose 
positions in which the division is marked with fossils, its strata can 
be followed in continuous connection throughout the three synclinals, 
leaving little~ donbt that these st rata constitute one series, on which 
th e succeeding divisions conformably Jeposc. 

The second or Lauzon divi::,ion of the Quebec group, or as it may 
be designated the lower copper-bearing division, is of very variable 
thickness. In some parts the whole ma;;:s appears 10 be scarcely 
more than 100 fr:ct wide, in others it may reach 2000, or even nearly 
4000 feet. The chief part of the deposit cons ists in general of green, 
and variegated red ai;id green shales, sometimes with a considerable 
amount of grey sanJst.one, divided into beds, which are occasionally 
somewhat massive. These shales and sandstones, in their m ore 
altered condition, become greenish, reddish or chocolate colorcd 
micaceo-chloritic slates, and micaceous or talcoid nacreoL1s slates, 
with g reyish or greenish mieaceous sandstones. Beneath this 
mass of shales and sandstones there .is a variable thickness of rock , 
which in the three separate synclinal areas, and in different parts of 
them, is of very variable lithological character, but in all of them 
it is more or iess metalliferous; the a°res by which it is most stron<Yly 
marked, be ing those of copper. 

First synclinal. In th e first synclinal this lower part of the Lauzon division consists 
of dolomitic limestones and diorites, both of them often assuming a 
conglomerate character. A pretty full description of the conditions 
in this synclinal has been already given (Geol. Can., pp. 717---
719) in the account of the various deposits of copper ore which 
have been more or less \Vorkecl in Roxtop, Upton, Acton, Durham , 
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Wendovcr, Somerset, Nelson and St. Flavicn, and on the Black Glauconite 

River. On the Island of Orleans the dolomites and diorites appear shaleg. 

to be represented by olive-green argillaceous shales, and green strong 
arenaceous g lauconitc shales, which togetl1cr have a thi ckness of.. 
about 1100 feet, (Ibid. p. 227) from ' vhich the ores of copper seem 
to be ab-cnt. The glauconit e shales however are evidently a local 
deposit, not extending much beyond Point Levis llj) the St. Lawrence, 
or beyond St. Mich el downwards. On the north side of the Island oC 
Orleans, towards the lower end, the olive-green of the shales at the 
base becomes mingled with red and pnrplc; at the extremity of the 
island these shales are wanting, and the strong glauconitc beds rest 
immediately upon the dark colon~ cl shales of the first division. In Bui-
stro<le, Aston, and part. of \Vend over, g rey sandstones occur at 1 he base 
of the division, but though copper ores arc present in them, these are--
al ways in small quantitiet'. 

In the :oecoucl syncl inal, excluding the Sutton r.Jountain portion Second 

of it, the lower part of the Lauzon division is still composed of syncl inal. 

dolomites and dioritcs, as in the first, with the occurrence, in some 
parts, of slates viarkcd by the presence of both chlorite and epidote. 
Expo&urcs of these slates are met with in Durham, Halifax, Inver-
ness an<l Leeds, but th ey never extend far. In the last township, 
at the Harvey Hill mine, there occurs in thi s belt, on the sooth side 
of the second synclinal, a small patch of serpentine, and another 
of soapstone, both probably in the same stratigraphical place. 
Occasionally, as in Ohester and Inverness, green and red talcoid 
slates pn~sent themselves at the base, and in some parts, as in 
Tingwick, Chester, Halifax and Inverness, grey or greenish mica-
ccous sandstones, or coarse mica slates replace them. 

In the double trough of the Sutton Mountain, and in the third main Sutton rnoun- . 

synclin al, besides dolomites, diorites, quartzitcs, and deep green tain. 

chloritic slates, serpentine, soapstone and potstone characterize this Th ' 1 1. 1 m ~ync ma.;. 
lower part of the Lauzon division. ln some places, as in Bolton and 
Broughton, exposures are met with in which serpentine or soapstone, 
dolomite, and cblorite slate appear to be dovetailed among one 
another, or associated in such a manner that one of these rocks will 
occasionally enclm•e another. 

So far as I am able to judge, although the largest bunch of copper CoJ?peruo

ore was met with in the first synclinal, at Acton, the most continu- posits. 

ously rich deposits seem to exist in the second and third, and the 
place of these appears to be in or near the dolomite, the serpentine, 
or the nacreous slate. The Harvey Hill mine in Leeds, which has 
been described in the Ge·neral Report (Geol. Can. pp. 724-727) presents 
an instance of the occurrence of copper ore at the base of the Lauzon_ 

3 
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di vision, on the south-east side of the second synclinal. In this 
mine the ore occurs in three distinct beds, of which the uppermost 
is the most important. In it the ore is associated with a fine 
nacreous or micaceous slate, while the second or middle bed, which 
is twenty fathoms lower in the stratification, rests upon and is 
mingled with a six-feet layer of soapstone, in the strike of which 
serpentine occurs at a distance of about a mile and a half to the 
south-west. Jn 186~ the upper bed had been worked over an area 
of about ten square fathoms ; it has now been excavated to the 
ext~nt of 300 square fathoms, and in one part the thickness has 
gradually increased from three up to between nine and 1en feet; 
while the average produce of the ore-bearing rock, as it lies in the bed, 
is said to be about five per cent. in metallic copper. 

In the magnesian band at the base of the Lauzon division several 
mining excavations of some promise have been made in the second 
synclinal, on the west side of the Sutton Mountain trough. One of 
these i:s on the south-cast quarter of the sixth lot of the first range of 
_Stukley. According to Mr. C. Robb, mining engineer, the ores 
consist of the purple and yellow sulphurets, which ~re disseminated 
in a breadth of several feet in micaceous and chloritic slates inter
stratifie<l with dolomitic lime8tone. The purple sulphuret occurs 
in rich bu ches, chiefly in the dolomite, while the yellow is dissemi
nated in fine grains in the slate. The richest part of the breadth is 
immediately near the junction of the two rocks, and the largest quan
tity of ore i:s obtained where these are inte1sected by reticulating 
veins of quartz. A shaft has been sunk in the deposit to the depth 
of fifty feet, and large piles of good ore have been obtained from 
it. While the general dip of the rock is N. 650 W < 50"-60°, the ore 
in the shaft, probably from 80me twist in the stratification, appears 
to run vertically. The Grand Trunk mine is the name that has been 
given to the excavation. 

On the south half of the seventh lot of the second range of the 
same township a shaft has been sunk to a depth of twenty-one feet 
on the same run of rocks. Through the whole of the dolomite, which 
is from fifteen to twenty feet thick, yellow copper ore, mingled with 
iron pyrites, is more or less disseminated, while vitreous sulphuret 
of copper is present in the micaceo-chloritic slate. The general 
attitude and aspect of the strata at this place resemble those of the 
Grand Trunk mine. 

On the seventh lot of the first range of Stukcly a shaft has been 
sunk to a depth of thirty-eight feet in dolomitic limestone, dipping 
N. 70° W <75°, about three feet of \~hich is marked by the presence 
of the purpfo and yellow sulphurets of copper. The average yield 
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of the three feet of rock, in metallic copper, may probably be about 
two per cent. 

These three excavations are, as stated, on the west side of the 
Sutton Mountain trough, and a continuation of the same conditions 
appears to exist at the base of the division, still farther on, instanced 
by what occurs on the tenth lot of the second range of Ely, where a 
deposit of ore has been worked by the Ely Copper-Mining Com- Elr. 

pauy. H ere is a band of white and grey dolomite about forty feet 
thick, which appears to be overlaid by a bed of talco-chloritic siate. 
The copper ore, consisting of the purple and yellow sulphurets, is 
partly in the dolomite, and partly in the slate, which holds a good 
deal of white quartz in irregular strings and veins. The ore occu
pies a thickness of about five feet, and a. far as I could judge, these 
five feet may hold about two per cent. in metallic copper. At the 
time of my visit, in 1864, a shaft of ninety-seven feet had been sunk 
in the deposit, but I believe the work was soon after suspended. 

On the west side of the third synclinal important deposits of 
copper ore run across several lots in the north part of Bolton. They Bolton. 

are not far removed from the Potton and Melbourne anticlinal, on 
the east side of a narrow subordinate synclinal. The ore consists 
of the yellow sulphuret, and an excavation has been made on it, 
under the name of the Huntingdon mine, on the ci.Q"hth lot of the Huntington 

~ nune. 
eighth range of Bolton. Here is a bluff facing to the westward, in 
·which the strata have an inverted dip of S. 62° E < 75°, and a band 
of serpentine, of which only a small portion is exposed, is succeeded 
to the eastward by a mass of green chlorite slates of various degrees 
of hardness, of which between fifteen and twenty feet, next to the 
serpentine, are all more or less impregnated with a mixture of copper 
pyrites and magnetic iron pyrites. 

The following is a section of this metalliferous band, going east
ward from the serpentine, which, the dip being an overturn, would 
be in descending order. 

1. Greenish diorite, with disseminated masses of copper pyrites and 
magnetic iron pyrites. . . . . . . . . . . . . . . . . . . . . . .... . . . 

2. Compact granular copper and iron pyrites, with disseminated 
small masses of quartz 

3. :Magnetic iron pyrites interstratified with thin leaves of chloritic 
and micaceous slate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

4. Greenish diorite, with di~seminated copper and iron pyrites._ •• 
5. Compact granular copper pyrites, with disseminated small masses 

of quartz.... . . . . . . . ... ... ... . 
Cl. Green chloritic slate, with disseminated masses of copper pyrites, 

mingled with magnetic iron pyrites . . . . . . . . . . . . . . . . . . . . . . 
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Since last August a shaft has been sunk in that part of this 
deposit which is next the serpentine, to the depth of about fifty-six 
feet, and at the depth of thirty-eight feet a gallery has been driven 
northward in the bed for a di stance of about forty-five foet. The 
space excavated is equal to about twenty-five square fathoms in 
the plane of the bed, yielding, according to the estimate of Mr. 
Francis Bennett, who superintends the mine, about nine Ion s of 
eleven per cent ore per fathom. Of this about HO tons of eleven 
per cent hand-picked ore have been sent to market, while a quantity 
of undressed material remains on the floor, sufficient to yield about 
eighty-five tons more of the same percentage, 1he value of such 
ore being about $45 per ton. 

The out-crop of the deposit is visible fur a bout 150 feet to the 
southward, while to the northward, at a distance of about two-thirds 
of a mile on the strike of the strata, and at th e foot of a continuation 
of the bluff already mentioned, which is traceable all the way, a 
shaft has been sunk to the depth of forty feet, on what is proba bly a 
portion of the same deposit. This itl on the sixth lot of the eigh th 
range. About two-thirds of a mile farther, on the fourth lot of the 
eighth range, still in the same bluff, disseminated in chloritic slate 
through a breadth of ten feet, there occurs what appears to be a pro
mising quantity of the yellow sulphuret of copper, mingled ·with sul
phuret of iron. The serpentine approaches to within sixty paces of 
the bluff, but. the contact of the two rocks is not seen. About half a 
mile still farther northward there is another exposure of mingled 
copper and iron pyrit es, disseminated in chlorite state through a 
breadth of about eighteen feet. This is also at the foot of the same 
bluff, and nearly in the strike of it ; the serpentine is seen to crop 
out on the next lot, at a distance of about a quarter of a mile. All of 
these deposits being in the same or nearly the same relation to the 
strata, which seem to run with much regularity for upwards of two 
miles, it may he considered that we have here a fair prospect of a 
productive range of mines. 

Sillery division. The third or Sillery division, as already described in the General 

.First synclinal. 

Report (Geol. Can. p. 231) consists in its unaltered condition of 
greenish sandstones, often slightly calcareous, somewhat coarse in 
grain, and frequently becoming fine conglomeratf's. Towards the base 
they are interstratified with red and green sha.les, the whole series 
being about 2,000 feet thick. Such appears to be the general character 
of these rocks in the first synclinal, in which the red color of the 
interstratified shales, as well as of those at the summit of the Lauzon 
division, is much more prevalent than it is in the second ::;ynclinal, 
while it is still less frequent in the third. In the second synclinal, 
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and in some parts of the third, there becomes developed in thi s Sillery division. 

division, a cons id erable amount of epidotc associated with chlorite, 
(ibid p. 246) and in Sutton ]\fountain, in the second synclinal, 
the rocks 0f the division appear to pass into gneiss. At the base of 
the Sillery division, precisely as in the L auzon divi s ion, there is a 
belt of deposits characterised by the presence of the ores of copper . 
In many places the rock a t the base is a sandstone, differing very 
little from the sandsioncs higher up, except that it is more calcareous 
in isolated spots. These spots are sometimes aggregated in con-
siderable numbers, and w here exposed to the weather assume a 
brown color, and wear into nu merous small pits, g iving the sandstone 
a fretted or carious surface. But thoug h this basal sand stone extends 
over very great areas in the first synclinal, I have met with copper Firstsynrlina!. 

ore in it only in two places, namely on tbe nineteenth lot of the fifth 
range of Milton, and the twenty-first lot of the seventh range of 
Roxton. Sometimes in this synclinal the base is represented by 
a reddish dolomitic limeston e, in which, wherever it ha s been seen, 
ores of copper are present, a lthough apparently in small quantity. 
Instances are met with in Roxton, and about four miles up the 
Etchemin River. 

In the second synclinal t lie> base is in some places characterised by S~cond syn-

b d f. d l . . . b d h' I S . 1 clinal. e so o om 1t e varying rn num er an t 1c mess . • omPt1mes ti c 
dolom ite is limited to a sing le bed, which may rea(' h the thickness 
of a hundred fee t, while at others it will be prc"cnt in several beds 
of from one toe ight or ten feet in thickness, separateJ from one another 
by g reen ch loriti c sandstone, opaque white-weathering qu artzite, or 
green chlorite slate. In other pl aces of this synclinal the belt at the 
base cons ists of green chloritic and epidotic slate, or of purplish 
chlorite slate , w ith a talc-like lustre, without dolomite. But w hether 
\vith or without dolomite this belt is al w ays characterised by the 
presence of iron in the forms of the mag netic and specular oxyds. [rnn ores. 

The specular schists or itabirites of St. Armand, Sutton an<l Brome, 
particularly described in the General Report (G eol. Can. pp. 679-681) 
be long to this belt, and are in the second synclina l, on th e west side 
of the Sutton and Melbourne anticlinal. 

The copper ore of thi s division in the second synclinal appears to be Copper orn. 

towards the upper part of th e cupriferous belt. The deposit of yellow, 
varjegated and vitreous sulphurets of copper described (Gcol. Can. p. 
721) as occurring in micaceous or nacreous slates on the eighth lot 
of 1 he tenth ran

0
ae of Sutton, appears to be so situat ed on the west s 

side of the Sutton Valley anticlinal. In th e strike of this, in th e 
aame kind of slates, yellow, variegated :!I nd vitreous sulphurets of 
copper occur on the fifth lot of the fi fth range of Brome. Several 

utlon . 
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shafts have been sunk on the <leposit. by the Canadian Mining Com
pany to depths varying from sixty to ninety feet. The thickness 
characterised by the ores varies from two to thirteen feet, but in 
addition to an increase of thickness there may be some undulation 
or repetition to account for the latter dimension. The dip of the 
strata however appears to be pretty regular, being N. 47°-52° W. 
< 70°-90°. No dolomite was observed near the deposit, but a 
band of it occurs about half a mile to the eastward. The working 
of this mine has been discontinued within the last six months, and 
I am not aware what quantity of ore was raised from it, nor what 
may be the average yield in metallic copper of the! deposit as it lies 
in place ; but if I may judge from thirty or forty tons lyincr at the 
surface it probably wonld not exceed two or three per cent. 

The same deposit continues on the sixth lot of the sixth ran ge of 
the township, and two shafts were here sunk on it, by the Bedford 
Mining Company, one of them fifty and the other ninety feet deep, but 
the work in them has been for the present suspen<led . It is probable 
that the yield of the deposit on this lot would be much the same as 
that in the previous unP. 

These three mines in Sutton and Brome arc on th e east s1, , of 
the St. Armand trough, but others of the same character are found on 
the west side of the second ::;ynclinal. Two of these have been 
described in the General Report; (Geol. Can. p 722~ one of them 
being the Coldstrcam mine, on the sixth lot of the second range of 
Melbourne, and the other the Balrath mine, on the second lot of the 
fourth range of the same township. 

The St. Francis mine, situated on the twenty-fifth lot of the 
twelfth range of Cleveland, is in the middle of the second synclinal, 
and is associated with rocks which occupy a higher stratigraphical 
place in the third division than the deposits of copper ore previously 
mentioned. As stated, however, in the General Report, (Geol. Can., 
p. 723,) the St. Francis mine occurs in a true vein, running slightly 
oblique to the stratification, and cutting chloritc slates; and in this 
respect appear<; to be an exception to most of the other mines in the 
Quebec group. Since the publication of the General Report, a con
siderable amount of work has been performed in the opening of the 
lode, and according to information derived from :Mr. Francis Ben
nett, who directs the mining operations, a shaft has no\Y been sunk 
to the depth of 195 feet, in the course of which several large cavities 
or vuggs were met with in the vein. At a depth of forty-two feet 
from the surface an a<l it-JeyeJ has been driven across the stratifica
tion, to assist the draining of the mine: and a gallery carried north
ward in the lode a distance of thirty-six feet. Ten fathoms below 
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this a gallery has been carried in the lode eighty-five feet to the Cleveland, 

south-west, and sixty-five feet to the north-cast; in the former part of 
which, forty-eight feet from the shaft, a r-ise has been carried up in the 
back of the lode for twenty feet. Twelve fathoms lower st ill another 
gallery has been carried 113 feet to the southwest, and 137 feet to 
the northeast ; at the extremity of which a rise has been carried up 
twenty feet, and another six fathoms up, at a di stance of s ixty fe et 
from the shaft. T wo horse-whims have been erected, one to raise 
the ore, and the othe r to pump the mine ; the box of the pump being 
six and a half inches, and the working barrel five and a half inches, 
with a stroke of two and a half feet. Driven at a walking pace the 
pump ca n rai se upwa rds of four hundred gallons of water a minute 
to the adit, which is more th a n required to keep the mine dry whil e 
the shaft is being sunk. In the ten-fathom g;d lcry the ground was 
compact and hard, but beneath it very soft, being apparen tly in a 
state of deco mposition. It continues so in the lower or twen ty-two 
fathom level, not costing more than $10 p<'r fathom to drive, and 
$7 or $8 per fathom to stope; what the hard er grou nd costs I am 
not aware. The Jud e in the level is from fom to five feet wide, 
consisting of quartz and otlwr m ineral s, a;.sociated chiefly witli 
carbonates of copper, which, of course, will not permit of dress ing 
by wate'r. The ores rai$ed and so lcl have va ri ed from 6 to ~ 6 per 
cent., th e g reate r portion being from 9 to l l per cent. Tli e qn:rntity 
sent away is gradually increa,, ing, and a t present amounts to about 
thirty tons per month. Much of' the fine material, however, at thi s 
time remain s on the surface at the mine, and the trne yie ld of the lode 
is est imated by Mr. Bennett, (who has been so kind as to suppl y 
the foregoi ng details,) to be about 60 ton:-; per month. Ho w mnch 
the lode yieldti per square fathom has not bee n asce rtained . 

In the Sntton Mountain troug h, an<l in the th irJ synclinal, the ba~ al 

be lt of the upper or Sillery divison diflers very little from that of the 
middle or Lau zon one, except that serpentines appear to be more 
abun<lant; of these a pretty fu ll account has a lready been g iven in 
the General Report, (Geol. Can. pp 249, 599 and 609.) In the Sut
ton Mountai n troug h no deposits of copper ore worthy of economic 
trial have yet been met with. They occur, however, in the third Orford. 

sync linal in several places in Orford , anJ have been meniioned in 
the General Report, (ibid. p. 731.) In thi s sync lin al, and in the 
basal belt of the Sillery division, on tli e twenty-e ighth lot of th e ninth Bl'Omp1on. 

range of Brompton, is situated the Brompton Gore mine. The ores 
here consist of the variegate. cl and vitreous sulphurets of copper, and 
are disseminated in small ma sses in a bed of grey tough serpen-
tine rock four feet in width, with a dip E. < 75°-80°, fl an ked by 
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serpentine on each side. It is difficult lo estimate what the yield 
of the whole bed in metallic copper may be, but in my judgment it 
would scarcely exceed one and a half per cent. 

As stated in the General Report (Geol. Can. 731) the eastern side 
of the third synclinal is traceable north-eastward in a somewhat 
narrow belt between two overlying portions of unconformable rocks 
through Stanstcad, Hatley and Ascot. In Ascot several mines have 
been opened in the Sillery division, and their position is invariably 
marked by the proximity of a band of rather impure dolomite, vary
ing ia breadth from ten to a hundred feet, and upwards, overlaid by 
nacreous, micacenus and chloritic slate~ . The distribution of thi s 
magnesian band shews the existence of two or three minor troughs, 
around the rims of which the mines arc arranged, and the band 
appears i11 some places to be underlaid by a bed of blood-red ja::;per, 
passing into specular iron, (Ibid. p. 252,) occupying apparently 
the same horizon as the specular schists of Sutton. On the th ird 101 
of the eighth range of 1'1.scot, the dolomite is colored green by oxide 
of chrominrn, and shows a breadth of nearly 400 paces, (probably 
f1om undula~ions,) when it becomes covered up by the unconform
able Upper S ilurian slate. On the eighth lot of the nin1h range, 
there occurs in the strike of the band, though the dolomite is not 
there Yisiblc, a bed of anorthosite feldspar; and in the twentieth lot of 
the fifth range of Hatley the dolomi te appear,: to be replaced by a bed 
of coarse diorile, ,,·ith a breadth of about forty paces, which, proceed
ing north-cast.ward, i:s first seen to enclose masses of serpentine, and 
gradually to !Jc ,,·!Jolly replaced by it on the twcnty-fir,:t lot: of the 
same range . 

Several of the copper-bear ing localities of the Sillery divis ion in 
thi s ncighborhood have already been mentioned in the General Re
port, and among them the Ascot mine on the eighth lot of the eighth 
range of Ascot, and the Bclvidcre mine on the tenth lot of the ninlh 
range, (Gcol. Can. p. 732.) Other mines barn been opened sin ce 
the publication of the General H.epnrt, one of which is the Lower 

Lower Canada Canada mine on lhe third lot of the ninlh range or Ascot. On this lot, 
mme. on what i:o: supposed lo he the north-west side of a trough, th e strata 

for about 1,600 feel have a general dip S. 30°-10°, E. < 40°-60°. 
Jn th is distance five shafts have been ~unk, which a re numbered 
from one to fi,rc in a south-westward direction. They are all sunk 
in mi caceou s schists, to the south-east of the rim of the dolomite 
band, and ir appears to me probable that they are all on the 
same bPd ol' copper ore. The ore is the yellow sulphurct of 
copper, and it is associated with much iron pyrites. In shaft No. 1, 
which is about 100 feet deep, the ore-bearing bC'd is ten feet thick, 
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·and according to l\fr. Wi swell, who directs the working of the mine, L<:>wer Canada 

·the lower four feet of this is almost a compact mass of the yellow mme. 

·sulphurcts of iron and copper, giving to the four feet a yield of 
abont eight per cent. in metallic copper. On thi s rests two feet or a 
sim ilar character, but giving only about five per cent of copper, 
while the upper four feet contain iron pyrites alone. No. 2 shaft is 
·situated 125 feet from the south-west of this. It is 60 feet deep, and 
·the ore-bearing bed in it is four and a half feet thick. The lowest 
foot is sim~lar in character to that of the previous shaft, but is 
said to yield 15 per cent. of coppe r, while three and a half feet above 
rit yields only 3 per cent. Shafts N os. 3 and 4 are su nk to the respec-
tive depths of 75 and 132 feet, and tbe ore-bed in them is very s imilar 
in its dimensions and yield to that of No. 2. Shaft No. 5 has been 
·sunk to a depth of about ninety feet. The beJ of ore in it is six and 
a lialf feet thick, and for eighty feet from the surface is vertical, 
but then dip · S. 40°, E.>40°-50° . In the vertical part the bed 

·contains only iron pyrites, but below thi s sufficient copper pyrites 
.becomes mixed with it to cause the bed to yield between three and 
.four per cent. of metallic copper. The opening of this mine com-
menced/in the spring of 1865, and the total amount of copper-ore sent 
to market from it, since th at time, is stated to be between 4-00 and 
5Ll0 tons of 12 per cent. Othel' bands of copper occur on the lot. 
One of these is about twenty feet to the N. \.V., and another a con-
-sidcraole di-stance to the S. E. of shaft No . 1. 

On the·tbir<l lot of the eighth range the Albert mine adjoin:> the pre- Albert mine. 

'V ious one to the north-east. It shcws a continuation of the same 
deposits as those of the Lo-wer Canada mine. Four shafts have been 
-flunk within the limits of the mine, .''fos. I, 2, 3 on one of the bands, 
and No. 4 on ::mother. Shaft No. 4 is on the same band as No. 1 of 
the Lower Canada mine. It is about fifty feet deep, but it shews as 
ye t only one foot of solid ore. 

About SOO paces to the southca:>t of th is shaft, and on the 
-same lot, there occurs a second and parallel deposit of tb e yellow 
sulphurets 0f copper and iron. Like th e previous one this 
band of ore dips to the sontheastward, yet it appears to me to be 
probable that it is a repetition of the same on the southeast side of the 
trough, inasmuch as the dolomitic band, already a lluded to as colored 
by OxJd of chromium, crops out about 200 p:ices farther to the south
east. The dip would thus appear to be an overturn. A stream here 
runs southcastwardly, transverse to the stratification, and from it the 
land rise ' on each side to a height of about 300 feet, giving a good 
opportunity for the draining and economic working of the deposit. 
The ground on the south-west is in the limit s of the Albert mine, 
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Capel mine. but on the northeast side is situated the Capel mine. Along the 
out-crop on thi::; side a good deal of work has been done for a distance 
of about 300 paces on the bed, which shews a thickness of between 
three and six feet, and from the resemblance which it bears to the 
deposit on the opposite side of the trough, it appears likely to yield 
a large quantity of ore. Adit-levels are now being driven into the 
bed from the margin of the stream in opposite directions. 

Victoria mine. The Victoria mine, on the fourth lot of the eighth range, appears 
to be a continuation of the deposit of the Capel mine on the 
same side of tlic trough. When first exposed at the surface the 
deposit presented a breadth of twenty feet, holding yellow sulphurets 
of copper and iron, and a considerable quantity of rich ore was 
obtained from it, but the bed <lid not maintain the same productive
ness on si nking to a depth of forty feet. An adit is now being 
driYen across the measures to intersect the bed at a distance of about 
fifty feet from the snrfacc. At the southwestern extremity of 1his 
trough, on the twenty-seventh and twenty-eighth lots of the first range 

Hatley. of Hatley, yellow sulphurets of copper and iron in soft nacreous slates, 
make a considerable display, in consequence most probably of repe
titions of the deposit through minor nndulations, giving, in the breadth 
of a quarter of a mile, the appearance of no less than six beds char
acterised by the ore, and having 'a dip S. E. < 450. They occur 
on the summit and slope of a hill about 500 or 600 feet above ihc 

Reid Hill mine. Massiwippi River, and constitute the Reid Hill mine. Much rock 
has been blasted to expose the ore at the surface, and an adit is being 
driven on the south-cast side of the hill, at a level about 200 feet 
below the out-crop of the bed; but though this has been carried in 
about 200 feet it has not yet reached the ore-bed. 

·Marrington 
mine. 

To the north-west of the narrow trough to which the Capel, th e 
Albert, and the Lower Canada mines belong, there appear to be two 
other and parallel troughs, the farther one being the broader of 
the two, and the intermediate one, the narro\cvest of the three. 
These are separated from one another by the dolomit e, which is 
brought up on the anticlinal axes. On the north-west side of the 
middle trough occurs the Marrington mine, which is ::<ituated on the 
sixth lot of the ninth range of Ascot. A shaft was here l'unk on a bed 
of from two to three fe et thick, which at the surface displayed a nearly 
solid mass of compact iron pyrites, with very little copper, enclosed 
in micaceous slate; but this shaft has now been carried dowp_ about 
240 feet, and for the last fifty feet the bed has so much improved a~ 
to yield about eight hundred weight of 8 per cent. copper ore to the~ 
fathom. Farther to the south-west, on the same &ide of the middle 
trough as the Marrington mine, exploratory c:xcavations tn a con-
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siderable extent have been made on the fourth lot of the ninth range Ascot. 

of the township. 

On the north-west side of the trough to the north-west of the 
middle one, near the summit of a hill about 200 feet above the 

l 1 1 f l · . . d h G 'ffi h . Griffiths mine .. genera eve o t 1e country, 1s situate t e n t s mme, on 
the third lot of the eleventh range of Ascot. The ore consists of the 
mingled yellow sulphurets of copper and iron deposited through a 
breadth of between thrne and four feet in micaceous slate, which 
at the spot is much intersected with veins of quartz and calcspar, 
probably connected with some disturbance of the strata, as these, 
where the principal excavation has been made, take a sudden turn 
to the eastward, dipping north for about 100 paces on the strike, 
while the dip to the north and south of the turn is about E < 45°. 
The deepest part of the excavation is about twelve feet, and much of 
the ore, which has an average of 3 or 4 per cent. of copper, lies in a 
gangue of quartz mingled with calcspar. In the south-western part of 
the trough some exploratory work has been done on this deposit, on 
each side of the trough. On the north-west side, two shafts, to the 
respective depths of twelve and eighteen fee t, have been sunk on the 
twenty-eighth lot of the third· range of Hatley, where the same Halley. 

description of rock, and the same general features in respect to the 
occurrence of the ore, are met with; as they are also on the south-east 
side, on the twenty-seventh lot of the second range of the township. 

In an appendix to this Report is given a list of upwards of 500 lots 
in the Eastern Townships on which cop1Jer orei exist in great.er or Copper locah-

~ ues. 
less quantities in the two metalliferous bands of the Quebec group. 
They include all those that have heretofore been published in the 
reports of the Survey on this region, and a va~t number additional, 
which have been ascertained within the last few years. Many of 
them are taken from a list which has been supplied to the Survey by 
Mr. C. Robb, mining engineer, of Montreal. 

As slated in the General Report (p. 504) the Quebec group is 
characterised by the presence of chromium. It occurs in both the Chromium. 

metalliferous belts, and in onP. or other of them in each of the 
three main synclinals. Although very extensively distributed, it has 
as yet been found in economic quantities only in a few places, an<l 
then always as chromic iron ore. In the first syncl inal it has 
been met with only in traces, in dolomite, near Granby, (Ibid pp. 245, 
612) where it occurs in the upper metalliferous band. In the second 
synclinal, one of the localities of chromic iron in economic quantity 

8 1 . o ton . 
is on the twenty-sixth lot of the sixth range of Bolton,* (Ibid 

'ii< Jn the. Genera! Report this lucality i~ Ly mi,taL:e Rtate<l to btl the twenty· thin] lot of the 
seventh range, in.lend of the lot and rRn ge ginin abon!. 
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p. 749) where it occurs in serpentine in the lower metalliferous band; 
here it is situated on the west side of the Sutton valley anticlinal. 
It is said to have been met with also in considerable quantity on the 
thirteenth lot of the seventh range of the same township, where it is 
in precisely the same relations as the previous ueposit. In the 
General Report (p. 7 49) a probably workable deposit in serpentine 
is mentioned on the twenty-~econd lot of the sixth range of Mel
bourne. [t is here in the upper metalliferous band of the third 
synclinal, on the north-west side. Another locality there given 
is on the fourth lot of the second range of Harn. This is on the 
south side of the third synclinal, but on the north of a small subor
dinate trough, on the south side of which there is another exposure of 
chromic iron in serpentine in the same belt, on the twenty-seventh 
lot oft he first range of the township. The exposure here shows a 
nearly solid mass of the ore, between three and four feet thick, the 
extension of which on tbe strike has yet to be proved, as the bed 
is visible for a distance of not more than ten feet. Another deposit 
is there mentioned (Ibid p. 7 49) to the eastward of the previous one, on 
the line bet we, en Garth by and vVolfestown, near Breeches Lake, where 
the ore is in the same relation to the serpentine, bnt not apparently 
in such abundance. On the twenty-eighth lot of the first range of 
South Ham, about a quarter of a mile from the chromic iron already 
mentioned on the adjoining lot, occurs the deposit of native antimony 
which has been described in the General Report (Ibid. p. 876.) 

In the General Report several localities in the Eastern Townships 
are mentioned, in which roofing slates of an excellent quality occur 
(Geol. Can. pp. 830-1 ). Several of these localities were so near the 
serpentine, the two rocks being sometimes in direct contact, that the 
slates were referred to the Quebec group. The redJish slates of 
Kingsey, and probably also the slates of Frampton, really belong to 
the Lauzon division of this group, while those of Westbury, and of 
the second lot of the fifth range of Orford were described in the 
General Report as belonging to the Upper Silurian series. In 
several other localities the slates appear at the junction of the 
Quebec group with this overlying series, and probably belong to the 
higher rocks. Of this class are those of the Melbourne quarry on the 
twenty-second lot of the sixth range of Melbourne, those in the same 
run on the sixth lot of the ninth range of Cleveland, and others on 
the fourteenth lot of 1 he first range of Halifax. 

On the strike of the Melbourne slates, and about two miles south
westward from them, a slate quarry has been opened within the last 
eighteen months, on the twenty-first lot of the fourth range of 
Melbourne. The rock i:> immediately south of a continuation of the 
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same band of serpentine which passes by the Melbourne quarry, and the 
breadth capable of yielding the first quality of roofing slates, is about 
900 .feet, with an a vcrage attainable face of about 150 feet. Another 
slate quarry has lately been opened on the same run of slates, on the 
sixth lot of the fourth range of Shipton. The visible breadth of Shipton. 

workable rock is about 100 feet, with a height of about ninety feet. 
On the twenty-ninth and thirtieth lots of the first range of Garthby, Garthby. 

there is a considerable spread of slate very similar in appearance to 
that of the Melbourne quarry, with an attainable height however of 
only thirty feet. As most of the localities of superior slates previously 
described, as well as those now first reported, belong to the Upper 
Silurian series, and as the area occupied by this series in this part of 
the country is considerable, the prospect of an abundance of roofing 
slates in the Eastern Townships becomes very much extended. 

I may here further state that in addition to the localitie;;; heretofore 
mentioned as marked by the presence of wad, or earthy black oxycl 
of manganese, a deposit of it was observed on the sixteenth lot of Manganese •. 

the thirteenth range of Cleveland, in a ditch on the west side of the 
Danvill<! and Richmond road, ·where it extends for a distance of 
about seven yards, with a thickness of from three to twelve inches. 
The ore occurs in irregular sub-globular concretions, mixed with clay. 
It was observed also in swampy ground on the ninth lot of St. 
Charles range, in St. Sylvester, in three areas of from ten to fifteen 
paces in breadth, and with a depth of from two to six inches. A third 
locality in which it was met with is about half a mile south-west 
from St. Appolinaire church, in the· seigniory of Gaspe. It was here 
seen in several patches of from ten to twenty feet in diameter, with 
a thickness of from six t0 nine rnches. A fourth locality is about a 
mile to the east of the line between Lauzon and St. Antoine, and 
about two miles south of the St.. Lawrence. The ore was here 
observed in a ploughed field~ spreading over a quarter of an acre,, 
with a thickness of two or tlmte inches, mix.ecdl with earth. 

I have the honor to be, 

Your most obedient servant, 

JAMES RICHARDSON: . 
MONTREAL, 18TH APRIL, 1866'. 
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GOLD REGION OF LOWER CANADA . 

• 
MoNTREAL, 14lh February, 1866. 

Srn,-

In compliance with your request of the 5th January last, that I 
would commu11icate to the Crown Lands Department the re sults of 
any analysis of Canadian gold-bearing quartz veins, of which speci
me ns had been obtained under the direction of the Geological Sur
vey during the last year, I have now the honor of transmitting to you 
the Report of Mr. A. Michel, and that of Dr. T. Sterry Hunt. 

Mr. Michel, who formerly managed the practical working of gold 
mines in South America, has now for about three years devoted his 
attention to the auriferous region on the south-east side of the St. 
Lawrence in eastern Canada, and was last season engaged by the 
Survey to examine such gold-bearing quartz veins on the Chaudiere 
as had been opened by mining excavations, as well as to collect 
specimens of the same for analysis. He was instructed at the same 
time to study the facts relative to the distribution of gold in the gravels 
and clays, and to give such an account of the gold-mining operations 
0f the last two or three years as his opportunities might enable 
him to furnish . Previous to visiting the Chaudiere on behalf of the 
Survey Mr. Michel had been employed by Mr. R. W. Beneker, the 

.. 
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Commissioner of the British American Land Company, to examine· 
for gold various lots of land belonging to the Company in the Eastern· 
Townships, and by the kind permission of Mr. Beneker Mr. Michel 
has included in his present Report 1he facts there ascertained. 

The specimens of quartz collected by l\1r. Michel have been 
assayed by Dr. Hunt, who, in addition to the results of his analysis, 
has embodied in his Report such remarks as have been suggest ed 
by the facts ascertained by Mr. Michel, together with information 
on some points connected with the assaying and working of gold 
that may be of use to miners. 

I have th e honor to be, 

Sir, 

Your most obedient servan1, 

To the Honorable A. CAMPBELL, M. P. P., 

Commissioner of Crown Lands, 

Ottawa. 

W. E. LOGAN. 



REPORT 
OF 

lVIR. A. 1'1ICHEL, 

ADDRESSED TO 

SIR W. E. LOGAN, F. R. S., F. G. S., 

DIHECTOR OF' THE GEOLOGICAL SURVEY. 

('l'ranslated.fl'Om /.he French.) 

Sm,-

Since tlie publication of the General Report on the Geology of 
Canada in 1863, in which you have indicated the principal facts 
made known in previous Reports of Progress, from 1848 up to that 
date, regarding the geological distribution of gold in Lower Canada, 
farthe r discoveries have confirmed your observations, and have 
brought numbers of explorers to the Chaudiere and St. Francis val
leys. These later discoveries have been due to individual efforts, 
and to the perseverance of a few of the inhabitants of these districts . 
Their researches, rewarded in many places by unlooked for success, 
have placell this region among those in which the systematic work
ing of the alluvial deposits and of the gold-bearing-quartz veins, 
(when separated from false hopes and extravagances) may become a 
regular industry, having its chances of success and failure. 

The acquisition by American companies of a great part of the 
auriferous lands along the borders of the rivers Chaudiere, Famine, 
Du Loup and thei r numerous tributarie~ , as well as the sale made 
by the Messrs. De Lery, to another company, of the mining 1ights in 
the seigniory of Vaudreuil, (Beauce,) might have been expected to 
have given an impulse during the past year to the working for gold 
in this district, or if not, at least to proper explorations directed by 
skilful miners. Such however has not been the case; none of the 
companies, since their organization, have undertaken any important 

4 



50 GEOLOGICAL SURVEY 0.1!' CAN.\DA-18G6. 

workings, nor even any serious exploration of their properties, while 
at· the same time the country people have abandoned their search for. 
alluvial gold, and the influx of strangers (who came there for the 
same purpose in great numbers in 1864) entirely ceased in 1865. 
It is not to the still unsettled difficulties which in many cases exist 
as to the mining rights, nor yet to the high price:; demanded by 
proprietors for the privilege of working, that is to be attributed this 
abandonment of the alluvial gold deposits by the workers who were 
so numerous in 1864. If I am to believe reports, this discourage
ment may be in part attributed to the inactivity of the large organized 
companie:::, but in part also to the speedy exhaustion of the rich 
deposit of the Gilbert River, where the successful workings were 
confined to a very small area, trials both above and below which 
were unremuncrativc. After the extravagant illusions of some , and 
the exaggerations of other and interested part ics, a reaction was 
inevitable, ancl great numbers of those who umyi:;ely compared the 
alluvial dt)posits of the Chaudiere to the richest valleys of California 
and Australia, seem to-day, with as little judgmcnt, to despair alto
gether of the future prospect of the alluvial gold depoeits of Lower 
Canada. 

When we consider that the existence of alluvial gold has been 
<lernonstratecl over a great extent of territory in Eastern Canada, and 
at the same time takE' into ac:count the deposits, some of consider
able richness which have been met with on the rivers Chauclier", 
Guillaume or Des Plantes, Touffe des Pins or Gilbert, Famine and 
Dn Loup, we may reasonably suppose, especially when we con
sider how limited have been the researches hitherto made, that there 
may exist in the alluvial deposits of the Chaudiere basin other 
localities as rich in gold as any yet discovered, and perhaps even 
extended areas whose regular working may be made profitable. 
The question moreover arises whether these rich deposits arc con
fined to the beds of the streams, their shores and flats. It is \Yell 
known that in the Andes of equatorial America, and in California, 
alluvial gold has been wrought with success upon the flanks of the 
mountains, and on elc\'ated table-land!», while in Australia the pre
cious metal is as abundant in the dry valley::; as in those of the 
present water-coursef'. A vast fieicl for exploration is now open in 
LO\vcr Canada, where up to the present time the search for alluvial 
gold has only been made by the efforts of individuals, of small local 
associations, or of native companies who have employed but a 
limited capital. The result has been that these workers have been 
discouraged by the difficulties and obstacles which they met with, 
and have only sought for gold in places where it was possible 1o 
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obtain it with littl e expense. N evertheless the results of the tri als' 
made in 1851 and 1852 on the Riviere du Lo11p near its junction 
with the Chaudiere, as well as those obtained by Dr. J ame;; Douglal' 
on the river;; Des Plantes and Gilbert. are such as would authorize 
trials upon a large scale . These would require, it is true, pre-· 
para tory labors of considerable extent and cost, which \Vonld ho,z: 
ever permit the cxcarntion an<l washing of a prr'viously determined! 
area of allnvion, often of con s id erable extent. Up to th e present 
time no single minin a enterprise on an important scale has been 
undertaken in thi s region, nor has any one attempted to put in prae
ticc the economical and powerful modes of working by hydraul ic 
processes, one of which has bPcn so c learl y described and so jll(lici
ously recommended in thi~ Report of the Geologi cal Snrvey for 1863, 
page 7'12 . 

In offering these general considerations as preliminary to the 
details which 1 have to place before you relative to tlic present con
dition of things in the anriferous region which yon charged me to 
cxamin" , 1 am an imated by the same spirit of moderation which 
inspired certain a rti cles published by me on th is ;;nbjcct in 1864, .. 
and I am clesirons of warning the public, to a certain extent, again sL 
the fasc ination which the working of gold mines exerci!"es np@m 
many imaginations. But inasmuch as I owe to you a clear amd 
precif'c sta tement of the i mpressions left upon my mind by the study 
of the region, the facts already estab li shed, and the results oblained .,. 
I do not hesitate to say that the various causes whid1. have prevented 
the general exploration of .the region by the sea rchers aft er alluvia l 
gold are ve ry much to be regretted. All the probabilities appear lo 
me to be in favor of the e xi stence and consequently of the ultimate: 
discovery of other deposits as rich as those of the Gilbert, and I do 
not doubt that the distribution of gold in the a ll uvion of certain 
localitie;; \\·ill evcnlnally be found snfficiently abundant to authorize 
regular and methodical workings, w hich , if conducted with i ntelli
gence, activi ty ancl economy, will y ield satisfactory results. This 
favorn ble judgment of the aur iferou s alluvions of the basin of 1hc 
Chaudierc wil l not seem strange 10 you, since some years since you 
concl uded from th e facts then established, that "the quani'ily of 
gold in the vallPy of the Cho.udiire is such as would be remunerative 
to ski/.l.ed Labor, and should encourage the outlay of capital. (Report 
for 1863, page 74g,) 

T he search after alluvial gold has been abandoned during the past 
year, while the discovery and the prospective work ing 06 veins of 

* In Le Canadien at Quebec, and in L' Eclw rln Cabinet de Lecture nt Montreal. 
4* 
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.aurifcrous quartz now engage the attention of those interested in the 
Chaudiere region. The greatest quantity of alluvial gold, and the 
largest masses of the metal, both at the rich deposit on the Gilbert, 
and in the Chaudiere at the point known as the Devil's Rapids, 
.have been found below and not far removed from veins of quartz 
which traverse the rivers in these places. On the other hand, above 
these quartz veins, that is to say in ascending the current of the 
rivers, but little gold has been met with, and that generally in small 
particles. This will appear from the result of my own examinations 
on the Gilbert, of which an account is gin~n further on; . and the 
information which I have received from the gold-seekers at the 
Devil's Rapids, where considerable quantities of the precious metal 
J1avc been found within the last few years, leaves no doubt in ID) 

mind as to the correctne::;:::; of this ascertion. The facts would thus 
see m to favor the view that these alluvial deposits have bePn 
·enriched by the quartz veins in their vicinity; but an examination 
·Df the gold from these localities leads to an opposite conclusion. 
This gold in fact, whether in large or small grains, is generally so 

.smooth, so much rounded and worn by friction, that it appears to 
have come from some distance; and if some few masses of gold 

: ·till imbcddcd in quartz, arc met with in the::'e alluvions, these are 
but rare exceptions. If the auriferous gravels owed their metallic 
impregnation to the destruction of the quartz veins on the spot, we 
.should expect to find the gold angular, and with its ganguc adher
ing. As it is, the condition of tl1e gold shows it to have been, for 
1the greater part at least, detached, rounded and ground by the 
·Crosi vc action of rurrents of water. We must therefore ascribe the 
·origin of the gold at the Gilbert, not to the quartz ve in s of the 
vicinity, but to other sources farther removed. 

In indicating in your Report of Progress for 1863, (page 739,) 
among other Yeins, that in the Chaudiere at St. Francis, you say 
that ''it is probable that this and similar quartz vtiris may be 
wrought with profit." The discovery of other veins, and the results 
of recent assays, increase this probability; but it is not the less true 
that all that relates to the veins of auriferous quartz in this region is 
still a subject for investigation, and that it is not possible to form any 
certain opinions, either from local circumstances, or by comparisons 
of these veins with those already known and wrought in other 
regions. I have therefore been surprised to hear in the Chaudiere 
district, bold and confident opinions expressed relative to deposits 
of quartz which arc as yet known only by their outcrops, or by very 
superficial openings, and whose attitude and extension below the 
surface , as well as their industrial value, are as yet wholly unknown. 
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The openings which have been made in many of the outcrops have 
sufficed to establish t.he ex istence of veins, and their direction, and 
moreover to extract porticns of gangue, in whic:} the assays, some
times mechanical and at other times chemical, have shown, in some· 
of the specimens assayed, the presence of appreciable quantities of 
gold. But the conditions of regularity or irregularity, of thickness, 
and of mean richness in gold; in a word, all the conditions which 
render the mining of a deposit of auriferous quartz profitable or 
unprof-itab!P, must remain matters of uncertainty until they can be 
settled by workings more extended and more serious than have 
hitherto been made. :\s to the mean richness of the quartz in gold, 
it would be unsafe to deduce a confident opinion from the results 
eve n of numerous assays, so long as th e di st ribution of the gold in 
the quartz is irregular. Multiplied assays from the :;:ame vein have 
nevertheless their importance, :;::ince they establish the auriferous. 
character of tbe quartz, prove its constancy, and consequently assure· 
the possi bility if not the probability of obtaining satisfactory results. 
in working on th e large scale . This in my opinion is all that can 
be determined by assnys . The real value of the gold depo:;::its of' 
J~owcr Canada can never be J,no~vn until a number of them are 
ac tively wrought. This invol vc:;:, doubtless, a considerable risk for· 
those who are the first to embark in the enterprise, for nothing is 
more uncertain than the \.Vorking of auriferous quartz vei n:;:, especially 
in a region where there arc no precedents to guide. Nevertheless it 
is much 10 be desi red that. serious working trials of the gold-bearing 
veins in Lower Canada should bt' made ; the risks would diminish 
with expe ri ence, and besides it should be said that the facts already 
known as to the auriferous character of several quartz veins in thi s. 
region are far from discouraging. 

ALLUVIAL Go 1. 11. 

Chaiidiere Valfr:i;.-The auriferous alluvions of Lower Canada Gol<l atluvio 

cover an extended region, and we find that in 1852, the Geological 
Commiss ion had a lready shown their extension over more than 
10,000 square miles (Report of 1852, page 71.) The gravels, through 
which the gold is very irregularly distributed, arc general I y covered. 
by a la; er of vegetable earth, and often hy a bed of clay. They 
repose, as you have indicated in yom Reports, in part upon meta--
rnorphic Lower Silurian rocks, consisting of schists, generally tal-
cose, micaceous or chloritic, associated with diorites and serpcntines .. 
But to the southward, these Lower Silurian strata are uncunformably 
overlaid by others of Upper Si luri an age, which are also covered by 
gold-be ,ning alluvions. These upper rocks consist of argillaccou s. 

• 
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schists, wi1 h sandstones and limestones, all more or less altered. 
The rocks of these two formations, but especially of lhe Upper 
Silurian, a re traversed by numerou s veins of quartz running in the 
direction of the slratificat.ion, or between K. E. and E. 

Many of the gold seekers in this region imagine an analogy 
between the aurifcrous allm·ions of Lower Canada and those of 
Californi a and Australia, coun1ries which I have never visited. If I 
\Vere to compare the gold deposits of Lower Canada which I have 
examined, with those of any other country, it woukl be with Siberia . 
Tbere, in the Ural and Altai l\lountaim, the auriferons sands are 
rarely fou nd reposing on granitic or syenitic rock -, as in South 
America, but almost always on schistose rocks in the vicin ity of 
di.ori tes and serpcntines, wh ich has led th e Russian mining engi neers 
to consider 1he gold as having" i1s principal source in the ferrngi nous 
quartz of the metamorphic :-:chi sts, and in the vici n i1y of t he se rpcn
t.ines and d iorites." 

In the instructions wi1li wh ich you favoured me, I ·was directed to 
dete rmine the facts relative to the dist ri bution of gold in 1he gravels 
and clay, lo study the quartz Yeins, and also 10 give an account of 
the go ld-mining operations of 1hc last two or three year::;. But at 
the time (the l st October las1,) the fovorable season fur explorations 
was already far advanced, so that while occupying myself more or 
lt! SS with 1he whole district, I was compellf'd lo restr ict my spec ial 
e xamination::. to the ::.eigniory of Vaudreuil (Beauce,) where up to 
the prC':;cnt time, the greatest ac1ivi1y in the search for al luvial gold 
has prevailed, and where tile largest quantities of the precious metal 
have been found. In tl1is seigniory abo, the quartz veins al ready 
opened offered g rea1er fa c ilities for study than elsewhere in the 
region. 

:\.lluvial gold ha:-: been profitably sought fu r in the Chaudiere river 
i t:self, at its junction with :-:everal rapid tributary i"treams. But it is 

Dcvi:'s Ifa pid"- a t the place called the Devil's Rapids, where the Challdierc makes 
a sharp turn and runs west-south-west, that gold has been most 
abundantly found in the cav iti es, fissures and crac ks of the clay

• s!:i.tes, ,,·liic:h often form the bPd, bot h of thi s river and its tributaries, 
and are here :::ecn running in the direction just men1ioned, forming 
paral lel ridges which are unco vered in low water; at which times 
the cou n1ry people are enabled to break up and search these slaty 
rocks to 1 h<· depth of several feet. The fissures of these rocks are 
filled with a clayey g ravel in which the gold is met with, and I have 
seen the metal to 1he value of seve ral dollars extrac ted from bf'tween 
the layer;.: of th e sl:1t1·. Jn one of these band::; of s late, whi ch th e 
c ountry peopl e cal I ,.<' i n,; 1 1 lie gnld i,; tarn i;;h ed by a black f'a rthy 
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coating of oxycl of rnanganesP . This depos it of allU\·ial gold occu
pies a distance of about a mile of the river's bed, and is situated 
below the gold-bearing quartz vein ·which you have described in 
your Report for 1853-56, page 370, and which is known in the 
locality as the O'Farrell vein; it has now been broken a"\vay down Gold vein. 

to the level of the slates. I was assured that the alluvial gold is 
found in greater abundance and in larger pieces in its Yicini1y. 

I observetl at the Devil's Rapids an excavation on the right bank, 
and about twenty feet distant from and below the Kennebec road. 
Here on lot 53 of range l, Northeast, a gallery was opened, haYing 
the slate rock for ils floor, and continued for about 200 feet in a hri.rd 
alluvial conglomerate cemented by clay. According to the informa
t ion given me, the whole amount of gold obtained in this working 
was only about $ 150. 

Gold has also been found in many places in the bed of, the Chau
dierc, at low w ater, and I t1o not doubt that companies willing to in
cur the necessary expenses might work with profit certain portions 
of this river between the rapids just named and its junction with the 
Du Loup. 

Riviere GuWawnc or Des Plantes.-The river known by these two Guillaume 

names is boun<led from 1hc npper to the lower fall by high banks, River. 

and from its junct ion with the Chaudicre to the greater fall , more 
than a mile from th e high road, its course i:; successively over ser
pentine, dioritc and crystalline schists. The bee! of this rapid stream, 
wh ich is filled with boulders and pebbles of Yarious dimension;;:, has 
been advantageously wrought for gold by the country people, and 
Dr. James Douglas also undP.rtook some years s ince a regular work-
ing a bove and near the little fall. Thil:' was however abandoned 
after having yi elded from $2,500 to $3,000 in gold. l\Iorc than two 
years since, in the month of October, 186:3, r spent several days in 
the examination of this stream. The washing of pans of gravel from 
i t$ bed generally yield ed grains of gold, with the black sand which 
ordinarily accompanies it in this region. J know that a company 
fi ve habitants, by laboring for twenty days during the months of July 
and August last at a point on this stream a little above the former 
working of Dr. Douglas, obtained between eight and nine ounces of 
gold from the gravel accumulated in the re-entering angles and 
cracks of the dioritc. At the same time another company working 
somew hat higher up on the stream got little or nothing. At this 
latter place, it is true, the auriferous gravel was found resting not on 
he bed rock bnt on the bluish clay, and so far as has been observed 

in Lower Canada the alluvions overlying the clay arc generally poor. 
T he gravels between the lower fall ancl the Chaudierc have not been 
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examined, on account of a mill to which the working w ould be 
prejudic ial. 

Gilbert River. Tou//'e-des-Pins or Gilbert R·iver.-U p to the present time this 
river hns been the scene of the most important workings, and has 
yielded the largest amount of gold; I therefore made it the subject 
of a special examination. In ascending the course of this stream, 
which is a torrent at certain seasons, but easily examined during the 
dry weather of summer, we find upon Jot 75 of range 1 Northeast, 
the remains of workings undertaken sixteen years si nce by Dr. 
James Douglas, which then furnish ed con-<idcrable qnantities of 
go~d, and would not, I am assured, have. been abandoned but for 
the want of sk ilful manageme nt. A company of miners took up this 
old working last summer, but th ei r explorations, conducted \Vithout 
energy, were not long continued, notwithstanding certa in satisfac
tory results, among which may be mentioned a nugget of gold of six 
ounces wc~ght. In following the course of the stream across the 
concession St. Charles I observed on both banh, and in the bed of 
the stream, the traces of numerous explorations. 

In enter!ng the concession De L ery, we approach the rich deposit of 
alluvial gold which has been recently wrought. As it was important 
to determine the J imits of this deposit, I comme1we<l my explorations 
on lot 14 of this concession. I here made an opening on the ri gh t 
side of the stream, at a distance of about six yards from low water, 
and on a bank about two yards above its leYel. The excavation 
was rectangular in form, eigbt by twelvP. feet, and was, carried to 
the bed-rock, a depth of seven feet. Three distinct layers were met 
with in this opening: first, a foot of sandy vegetable soil; second, a 
yellowish sand with pebbles, and third, a clayey gravel containing 
gold-the latter layers having each a thickness of three feet. The 
washing, by means of a rocker, of one hnndred cubic fee t, of this 
gravel, give only seventeen grains weight of gold, the greater part of 
which was extracted from the fissures of the sandstone which formed 
the bed. On the same lot, about forty fathoms further up the stream, 
the company which has purchased the mining rights for the seigni
ory of Vaudreuil, undertook in July and August last certain explora
tions, partly in the bed of the stream, and partly on the righ t bank. 
The expenses of these explorations, which employed six workmen, 
were $300, and but two ounces of gold w ere obtained. I have these 
details from the agent of this company, who assured me that he saw 
a company of four miners extract three ounces of gold in a week , 
from an excavation not twenty-five feet to the right of the spot where 
he had wrought with so little success. 

Both sides of the stream on lot 15 arc full of excavations, and 
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I was as:iured that several among them had given profitable results. Gilbert River. 

The two branches of the Gilbert meet upon lot 16, which, like the 
preceding is marked all over its surface by pits and excavations 
from which the auriferous gravel has been extracted. The distribu-
tion of gold was found to be very irregular, and the gravel ge1wrally 
poor. I saw upon this lot an excavation then in progress by the 
Reciprocity Company; it was a rectangular pit twenty-five feet by 
twelve, opposite tlw junction of the two branches of the stream, and 
on the right bank . The s ides of the excavation offered the following 
section in descending order :- 1. Three feet of sandy vegetable soil. 
2. Three feet of sandy gravel. 3. Two foet of yellowish clay with-
out bonlders. 4. Two to three feet of a yellowish clay with boulders. 
5. A blui~h clay. This e"<cavation was I believe abandoned a few 
days after my \·i::;it 

Before fo llowing the Gilbert across the lots ri ch in gold, I resolved 
to examine the branch coming from the north-ea ·t. It crosses the 
two conces:;:ions, De Lcry and Chaussegross, upon the lot s 16. ant! 
has been wrought with success on the first-named concession, as I 
was assured, and as seems to be attested by the numerous workings 
which I observed alike in the bed of the river and on the two sides. 
These workings climini heel in number and in importance in ap
proaching the concession Chaussegro:<, where none of them are seen. 
The case is similar on lot 17 of the concession of St. Gustave, where 
exploring pits are found only here and there. The beds observed 
in many of the excavations in this vicin ity are simila r to those which 
I shall have to describe farther on in giving an account of my explo
rations on the other branch of the Gilbert above the rich lots; but I 
may here notice the existence of a very thin layer of sandy gravel 
resting upon the blue clay, and covered by another stratum of clay. 
I was informed that this thin layer contained gold enough to pay 
the expensf'" of the excavations, and had been follow ed as far as 
possible. 

The rich alluvions of the Gilbert, which w ere wrought in 1863 
and l861l with considerable success (although the result:; w ere 
exaggerated by the spirit of speculation), are now considered to be 
exhausted. They were found on the lots 16, 17, 18, 19 and 20 of the 
concession De Lery. To fo rm a notion of this area, we may regard 
the deposit as enclosed in a rectangle, having for its length the 
breadth of the four lots just mentioned, and for its breadth a measure 
of 180 feet, including the width ofthe river and a distance of eighty 
feet on e ither siclc. Let us farther imagine this area divided like a 
chess-boai:cl into squares, each of which is occupied by a working. 
Many of these squares have been wrought with profit, and some · 
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•Gilbert R iver. have given results of exceptional richness, while the yield in th e 
adjacent squares has been much less, many not having rJaid the 
expenses of excavation. W e thus obtain, at the same time, a notion 
both of the irregularity of the working and the irregular distribution 
of the gold over the area. 

·when in October 1863 I visited the Gilbert River for the first time, 
I fou nd upon the lots 18, 19 and 20 from 100 to 120 gold miners, 
divided into com panies of from four to ten. Their workings consisted 
of a se ri es of open excavat ion s ten or fift een fee t deep, and of dimen
sions varying according to the number of workers. These open pits 
were sunk side by s id e, without method or regularity. ·while it is ce r
tain that large quantities of gold were extracted from these excat ions , 
it is equally certa in that a great qu antity has been lo>:t and left behind. 
T he walls, often of considerable thickness, which separated the 
difiercnt pit f' , consti tut e in themselves a considerable volume of 
alluvion as yet untouched; and if we add to this the gold which 
was ce rta inly lost by imperfect washings, it is safe to suppose, that 
a regular and methodic re-working of th e depos it, including both 
the port!ons of undisturbed gravel and the refuse of th e previous 
was hings, would be profitable to whoever would undcrta.kc the 
operat ion. Th e Reciprocity Company in fact planned a work of 
this kind , ancl made costly preparations. At a second visit to this 
place, which I made in May 1865, the construetion by them of a 
wooden !lurne, 1800 feet long, four feet wide, and three deep, was 
already far advanced . It was supported on 1ressels of great strength , 
at distances of three feet, with a surrounding frame-·work. Th e 
object of thi s construction was to carry away from a higher point th e 
waters of the stream, thus leaving its channel dry, and at the same 
time to·a fford water for washing the alluvions. Although of a suffi
c ient stmmgth and capacity for the ordinary volume of water, thi s 
structure appeared to me when I exa mined it, to be unfit to res ist 
the flood ::< which occasionally bring rocks and uprooted trees down 
the channels of these ordinary quiet streams. I remarked this to my 
fellow-trave lle r at the time, and the event soon justified my fears,
for in the month of July last the dam across the river, and a portion 
of the canal itself, were carried by a flood following a violent storm. 
Having r.epaired this damage, and expended for the canal, and for 
some builelings, a sum estimated at from $12,000 to $15,000, the 
Reciproc ity Company, I am informed, made an open cutting in the 
dried-up bed of the !;:fream from lot 16 to lot 18, and extracted thence 
about $2 ,500 in gold. 

r must here call attention to a fact which is not without import
a nce for the fo ture of gold mining in Lower Canada, nam ely, the 
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$Ubtcrranean working of the alluvions during the winter season . Subterranean 

This was attempted in the winter of 1864-65 by about thirty miners min ing. 

divided into companies of from four to six. By 1he aid of pits and 
galleries they were able to carry on their search for gold throughout 
the winter, and to extract and wash a large quantity of gravel, in 
which the gold was so abundant as to richly repay their energy and 
perseveranee. Among others was a mass of gold weighing a littl e 
over a pound. When [ visited the G ilbert in May last, these sub-
terranean workings were still going on, and I was able to examine 
them. The pi ts, fifteen in number, and all on lot 18, were opened 
on the left bank, at distances from 1ifty to one hundred feet from the 
stream, and sunk to the bed-rock, a depth of from twenty to twenty-
five feet. They were connected by galleries, one of which, draining 
the whole of tbe works, carried the waters into a pit, from whence 
they were raised by pumps and carriccl into the river. The aurife-
rous material:;; w e re washed in rocker:>, genera l ly at the bottom of 
each pit. Some gold w :·1s founcl in the gravel vvhich covered the 
slates and sandstones, but the greater part was e xtracted from tbe 
fissure s in these ·rocks. The sa me was lrue in most of the rich 
workings on this r iver, and particularly on lot s 19 and 20, where, of 
two layers of gravel , separated by a stratum of bluish or yellowish 
clay, only the lower one was auriferous. The bed-rock, formed of 
inters tratified c lay-slates and sandstones, is somet imes broken up to 
the depth of five or six feet, and it is in its joints and between its 
I::imimc , where the grave l has penetrated, and often becqme indura-
ted, that the gold has been found in the g reatest abundance and in 
the largest masses. It is impossible to form an estimate, even 
approximative, of the quantities of gold extracted from the Gilbert 
and its banks duri ng the last three years, the interests of opposite 
p:uties having led some to depreciate and others to exaggerate the 
amount. 

The line of separation between lots 20 and 21, both of which are 
traversed by vC;ins of quartz, was indicated to me as the upper limit 
of 1 lie rich alluvions of the Gilbert. [ followed the course of the 
stream upwards, examining both banks, as far as lot 34 in th e con
cession of St. Gustave, and found i n 1he concession Chaussegros 
numerous exploring pits, wh ich became farther and far1her apart. 
As uo workings had resulted from these multiplied trials, l was 
naturally led to conclmfo that the alluvions along this portion of the 
river were poor in gold; but as I w is lted to assure myself of this by 
personal examination, and also to study some of the facts relative to 
the a lluv ion:>, agreably to yom instruction:::, I made an excavation 
on Tot 2 1 of 1 he concess ion De Lery, in the bed of the river, in a 
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place where an ed<ly might have been suppoi;:ed to favor the depoi::it 
of particles of gold The pit was six feet by five, nnd was carried 
to the bed-rock, a depth of seven feet. Below two feet of sand was 
a similar thickness of gravel, reposing on a bluish clay hold ing 
boulders. Twenty-five cubic feet of the gravel washed in a rocker, 
yielded only three very small sca les of gold. 

I sank another pit on lot 23 of th e same concession, in the bed of 
the stream, and about twenty feet above a band of clay-slate which 
traverses the stream, giving rise to a fall of eight or ten feet, and is 
exposed at low water. Th is excavation was a rectangle eight feet 
by four, and was carri ed eight feet to the bed-rock. Here, beneath 
two feet of sand, fol owed by two fe et of gravel, the blue clay with 
boulders was met with, as in the prev ious trial. Th e washing by the 
rocker of thirty cubic feet of thi s gravel, gave only five minute scaki:: 
of gold. 

I nex t examined lot 24, immediately below a saw-mill, under 
which I wa~ assured gold had been found in tile fissures of the shtte 
ridges, which her<! cross the stream at three different level s just 
above the mill, giving ri;;:e to a fall of twenty-five feet, broken into 
several cascades. After having remove<l about two feet of sand in 
the excavation, the yellowish clayey gravel was fonn<l rest ing 
directly on the bed -rock, which was six feet from the surface. The 
wa;:;hing of twenty cubic feet of this rrravel yielded only two part ieles 
of gold. 

Another excavation was made on lot 26 of the same concession, 
also in tile bed of the stream, and very near an outcrop of quartz 
two or three feet wide, which crosses the stream from N. E. to S. 
W. After removing the sand, the gravel was met with, followed as 
before by blue clay resting on the bed-rock. Twenty cubic fee1 of 
this gravel washed by a rocker, did not yield a single particle of 
gold . 

The last, as well as the most important of the trials which I made 
on the Gilbert, was on the line between the lots 27 and 28 of the 
concession Chausi;:cgros, on the right bank of the stream, and near 
an exploring pit which was said to have givC'n encouraging results. 
I began the excavation sixteen feet square, but at. a depth of five 
feet reduced it to ten feet square, thus leaving on each si<le benche;: 
of earth four feet wide to facilitate the further \Yorkings. Beneath 
a foot of vegetable soil was a layer of three feet of yellowi:::h sand, 
and another of the same thickn~ss, of graYel. Thi;: rested on a bhfr .. h 
clay filled with boulders, which from this cause, and from its com
pact11C' ss, was very difficult to excavate. Towards the bC'd-rock 
however it became sanely, and more easily wrongbt. The thicknes"' 
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of this clay was eight feet, the whole depth of the pit to the rock 
being thus fifteen feet. Notwithstanding the proximity of the stream, 
no infiltration of water occurred till near the bottom, when two 
pumps were required to keep it dry. The washing by the rocker 
of thirty cubic feet of the gravel from this pit, did not yield a single 
particle of gold. 

It seems the n to be established that the rich deposit of the Gilbert 
Rive r has for its upper or northern limit lot 21 of the concession De 
Lory, beyond which point, so far as examined, the alluvions, 
although generally more or less auriferous, are not workable. The 
irregularity in the distribution of gold in the gravel is noticeable 
throughout t hc region, but appears more marked on the Gilbert th an 
elsewhere. 

Although the g reater portion of the gold which has been found 
here is in small gra ins and scales, masses have, as is well known, 
been found from an oun ce up to five ounces, and even to a pound 
in weight. It appears to me, from the smooth, rounded and worn 
condition of itc; surface, that the original source of this gold must be 
,.,ome what remote. I have remarked that where the layer of gravel Sterile day. 

is fo und resting on the bluish clay with boulders, it is poor, but 
becomes rich er when reposing directly upon the bed-rock ; while in 
the case of two layers of gravel separated by a stratum of this clay, 
the upper layer is generally without gold, while the lower is more 
or less auriferou:3. The constant absence of gold from these clays, 
which are associated with the amifcrous gravels, \Vas ce rtified by 
numerous miner!', and confirmed by the washing of no less than one 
hundred cubic feet of the clays taken from my exploring pits at 
different level:3, and eYen irom the snrface of the bed-rock itself. 
These clays however contain besides numerou · pcbles and boulders, 
notable quantities of cubic pyrites, black ferruginous sancl, and 
gra ins of garnet. 

Alluvial gold has also been found in the greater part of the streams 
falling into the left bank of the Chaudicre, and among other places Leftbnnkofthe 

in the townships of Tring, Shenley and Dorset, as you have already Chaudiere. 

s tated. You have also noticed the aurifcrous character of th e river 
Bras. Thi s region has however as yet been but very superficially 
examined by the habitants, and careful explorations are needed to 
dete rmine whether its valley contains workabl e alluvions. 

Although tlie Gilbert has more especially attracted the attention 
of gold-seekers during the last few year;;, the district drained by the 
waters of the Famine and Du Loup as far as the frontier of Maine, Riviere du 

has been the subject of numerous explorations. The richness of the Loup. 

alluvions of the Riviere du Loup was shown by the workings at its 
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confluence with the Chand icre in the years 1850-51-52, as described 
in your published l.{eports. All the tributaries of the Du Loup~ a~ 
you havt~ there mentioned, hold the precious metal in their sands: 
and it has also been found in many of the tributary ~!reams of 1he 
Chaudiere in the to\vnships of Jersey and Marlow. When I com
menced my explorations early in October last, I could not connt upon 
more than three wee ks of \Vea1her favorablc to the examination of 
t1rn alluvial deposits. It was 1herefore impossible for me to externl 
my explorations to these localities, which I much regretted. I was 
ho\\-ever able to assure myself that no important mining operation 
had as yet bPen undertaken in ihe townships of Lini1~re and .Metger
rnette, so 1hat the thorough examination of the alluvions would have 
presented great difficulti es . I have therefore but a very brief 
account to give you of the alluvions of the F amine and Du Loup, 
and their tributaries. Although I did not ncglcc·t the information 
which I received from various parti e.:, or which was lo be gleaned 
from publications on the subject, such as the Parli amenta ry Report 
"On the Canadian Gold Fields and the mean s of their cleveJop
mcnt." [ could 110t ma ke ;::nch information the bo.sis of a repor1 to 
be submitted to yon. I may however stale that in con:;cqnence of 
the encouraging results of a series of ex plorations, large tracts of 
land in this region ham been purchased by various partie$. 1Vhat 
is now rcquirc<l is the investment of capital in regular workings 
upon 1he rivers Famine, Du Lnup, Metgermette and Oliva, as well 
as upon the other streams a iong the Kcnncbec road, from the forks of 
the Rivi ere du Loup to the frontier. If we take into consideration 
the results already obtained, and the facts established as to the dis
tribution of gold in the Chaudiere valley we rnay I think ent erta in 
legitimate hopes for the success of such enterprise;-;. 

VALLEY OF T~IF; ST. FRANCIS. 

You have indicated in yom Report,; the ex istence of gold on 1he 
River Magog above Sherbrookc, and have also stated that ii has 
been found along the St. Francis valley from the vicinity of Mel
bourne to Sherbi:ooke, and in the townships of ·westbury, \Veerlon 
and Dudswell, as well as on Lake St. Francis. Having been 
charged by R. vV. Heneker, Esquire, to examine during the months 
of July, August and September la5t, several lots of land belonging 
to the British American Land Company in the Easte rn Townsbips, 
I now, with his authorization, give yon an account of the results of 
my investigations. 

01Jord.-The examination of lot 19 of range 5 of Orford, pre
sented a special interest owing to the discoveries reported to have 
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been made on the neighboring lots, several of which bad been sold Orford. 

at high prices as containing workable auriferous alluvion s. The 
explorations which I made upon the lot above mentioned were not 
very satisfactory, although gold was found in three out of five 1rial-
pits sunk pretty far apart in the beds or on the banks of two rapid 
:::.1:reams, which run parallel to each other lengthwise through the lot, 
and fall into the Magog River. Beneath a laye r of vegetable earib 
the argillaccous gravel is found resting directly upon the slate. The 
gold is distri butcd irregularly and very sparely throughout i his 
layer of gravel, whose thickness is extremely variable, and tliJ not 
seem to be more abundant nor in larger grai ns on the bed-rock t han 
elsewhere. One of the excavations liowcver offered an exception 
to the conditions just described. It was sunk to a depth of t\YCnty-
ninc feet, and after two or three feet of vegetable soil and a similar 
thickness of amifcrous gravel, presented a mas:; of extremely com-
pact blui sh clay enclosing boulders, an<l continuing down to the 
bed-rock, which consisted of white quartz and black slate. Thirty 
cubic feet of the gravel, washed by the rocker, yielded a few small 
partic les of gold, but not a trar.c of the precious metal was found in 
the residues from the washing of twenty-five cubic feet of the blui~::J1 
clay extracted from various depths. It contained however small 
crystals of black ferruginous sand, besides numerous boulders and 
small rolled pebbles of divers colors. 

Ascot.-Lot 6 of range 13 of Ascot is traversed lengthwise by Ascot. 

Grass Island Brook, a mile and a half higllC'r up on which a n 
American company, known as the Golconda Mining Company, has 
made explorations and planned an establishment, which I have 
visited. Three excavations were opened by me on this lot, one in 
the bed of the stream, and the two others upon its banks. The bed
rock was met at an average depth of s ix feet. The sections resem
bled those in Orford, and the gold seemed irregularly distributed in 
the gravel, but more abundant. I doubt, however, if the aurirerous 
zone, having this stream for its axis and extending about twenty five 
1eet on either side, could be wrought with profit. 

On an adjacent lot, 6 of range 14 of Ascot, six excavations were 
made, in t1one of which was found a trace of gold . The stra1um of 
auriferous gravel was entirely wanting, and the vegetable soil, 
sometimes sanely, rested directly on the bluish boulder-clay. None 
of the pits, one of which was sunk to the depth of sixteen feet, 
reached the bed-rock. The washing of a large quantity of the 
matters extracted from these excavations showed the presence of 
grains of pyriles and black ferrnginous sand, but not a single parti
cle of gold was met with. No outcrop of rock was observed either, 
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A~cot. on this or the adjacent lots, although loose masses of quartz were 
seen in the bed of the brook. 

It woulcl appear· from the results of my examinations, as well as 
from the information received from the country people who haYe 
sought for golcl in this vicinity, that although the alluvions of the 
Magog may be said to be aurif'erous, the precious metal in them is 
in too small quantity to warrant working. Exceptionally rich 
deposits, which are found in all alluvial gold regions, and of which 
that of the Gilbert is a striking example, may however of course be 
met with. 

Remarkable results are said to have been recently obtained from 
what is called the Ascot Gold Mines, on lot 11 of range 11 of Ascot, 
belonging lo an American company. A notice in the Sherbrooke 
Gazette of November 18, asserts that from October :20 to November 
14, 1865, there were extracted from this mine by 553 hours of labor 
an amount of gold equal to $996--corrc"ponding to $1.81 per hour 
for each labourer,-the largest masses of golcl having been found on 
the bank of the Magog River, in that lot. As however the working 
had been abandoned at the time of my visit I had not the means of 
examining this deposit, nor the mode of working it. I therefore 
only chronide the account of these extraordinary results, without 
vouching for them. 

The reports which form a part of the prospectus published by 
another American company, known as the Golconcla Mining Com
pany, with a capital of $5,000,000, ascribe a still more extraordinary 
richness to lots 2 a nd 3 of range 13 of Ascot, which are traversed 
by the Grass Island brook They speak, in fact, of $14,UOO,OOO of 
workable gold, of which $3,000,000 are supposed to be in the allu
vions; while the quartz and the slates found on the property are 
declared, accord ing to published assays, to contain an average of 
$ 153 in gold, and $7 .53 in silver to the ton. When, for the first time, 
I visited this place in June last, several workmen were employed 
in washing thP- auriferous gravels, others in building a clam or in 
the erection of buildings intended for a mill for crushing quartz. 

The quantity of golcl which was then shown me as tbc result of. 
the month's work, as well as the results of the washing before my 
eyes of numerous pans of the gravel, were such as to give me a 
favorable opinion of this alluvial deposit, which however my sub
sequent examination of Gra ·s Island Brook has greatly modified. 
As to the quartz and the slate, which, if not auriferous, were abun
dant, I regretted not to find in the bands of the director of the 
workings, duplicates of the specimens mentioned in the prospectus, 
especially of a white quartz, which was said to yield $3,326 . 10 of 
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gold to the ton. If ernr an enterprise of this kind merited to be Ascot. 

·Carried on with energy it might be supposed to be one supported by 
i<uch reports, and by multiplied assay:s so highly favourable, yet all 
working at the Golconda Mine has been abandoned since Scptem· 
ber last. 

When l visited tbc spot, at the end o[ August, I remarked in tlic 
,-;tratified alluvion, a succession different from that which I had 
observed in the lot s that I had previously examined in the same 
town;;;hip. Three layers arc here <listinguishablc beneath tli c layer of 
Yegetablc ,.oil,-the fir st a yello\vish clayey gravel, containing grains 
of pyrite;;; and a little fine gold; the second a stratum of large pub
bles an<l masses of quartz and slate, cemented by a blackish clay, 
and " ·ithout gold; while beneath this, resting on the slat es, was a 
layer of iron-stained gravel, richer in golcl than that above. The 
axcragc thi ckness of the deposits here ·was about six feet. Thi ~ 

condition o[ things is like tliat described on the Gilbert, where the 
sterile boulder-clay rests upon a rich auriforous gravel. 

Lamuton.-ln September last, I made an examination o[ lots 1, 2 Lambton. 

and 3, in ranges A and B of Larnbton. Particular regard was had 
to a stream which travcr:;:es lot 1 of range A, running northw a rd;;;, 
for the reason that some ten or twelve years since explorations were 
there made, resulting in the discovery of considerable quantities of 
gold. At the commencement o[ my examinations, I found in the 
bed of the stream, in a place which had not been worked, and 
almost at the surface, a small mas:; of gold differing entirely in form 
and in size from that genl'rally found in the region. A lar"e and 
deep excavation at this place, and tlic working of a large amount of 
the materials extracted, gave no more gold like that first found, but 
only a few rare and fine particles. 

The exceptional fact of the presence o[ thi s mass of gold at th e 
surface, which 1 mention without comment, can have no bearing on 
the value of the alluvions which I have examined in this township. 
Although richer than those of the Magog River, I am persuaded that 
they cannot be wrought with profit. I found nevertheless an appre
ciable quantity of fine and scaly gold in the gravel from a large 
number of excavations on the lots already mentioned. The anrifc
rous gravel here reposes upon a yellowish clay, which holds boulders 
and great masses of rock, and is so thick, and at the same time so 
hard and difficult of excaYation, that J did not think it worth while 
to carry the excavation to its base. I was informed that pits thirty 
feet deep had been sunk here without finding the bottom of the 
clay. In one case, however, in the vicinity of Lake St. Francis, on 
lot 3 of range A, I sank to the clay-slate bed-rock without finding a 
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trace of gold, even in its crevices. The washing of about one hun
dred cubic feet of these clays extracted from different excavations 
did not fumish me a single particle of gold; so that the se bonlder
clays would seem to be equally ste rile with the similar clays of the 
Chaudiere and the Magog. They however contain, like these, grains 
of pyrites and black sand, but I have remarked in all of these sterile 
clays the great fineness of the grains of the latter. f WaS a..:SurPcl 
that in a pit on lot 2 of range A, some particles of gold wh ich seemed 
whitened wi th mercury were obtained. You have already noticed 
a similar fact in the Chaudiere valley. 

A water-course which I may designate as the Lambton River, 
rises from a marsh to the south-east of the vi ll age, crosses the road 
from Sherbrooke to Vaudreuil at a bout a mile from the chureh, pas
sing through lots 13, 12, 11, 10, 9, 8, and 7, of range A, and lot 11 
of rnnge 3, before fa lling int o Lake St. Francis. Having learned 
while at Lambton that gold has been found at ~cvcral places, and in 
appreciable quantities in this stream, I de termi ned to examine it. 
Two excavations were therefore made on lot 8 of range A, of Larnb
ton, about one hundred and fifty feet apart, and in the bed of the 
stream, and continued, the one into the left, and the other into the 
right bank . I here found gold clisst'rn inated throughont a l:iyer of 
gravel resting upon a decomposing :3'ate, whieh w:1s so tender as to 
be readily removed with the shovel h> a de pt !1 of from one l o two 
feet. The gold seemed to me to be mo:·e alrnndant on e;11ier side 
than in the bed of the stream, and i ts quantity was rncli tha t the 
gravel might be wrought with profit if the a uriferous area were more 
extended. The superior limit appeared however to be the lot 9, 
w hich like 8, was traversed by veins of quartz; explorations on the 
lots 10, 11 and 12, gave but insignificant quantities of gold. The 
precious metal in this vicinity is generally so rough and angular, 
and even dendritic in form, as to suggest that it has not been brought 
from a great distance. 

GENERAL CONSIDERATIONS ON ALLUVIAL GOLD. 

The rule which appears to govern the distribution of alluvial gold 
in all other regions where it has been wrought, holds good in Lower 
Canada. H ere, as elsewhere , the layers of alluvion which contain 
the precious metal are not continuoilS, but occur in sheets or belts of 
greater or less extent, and of variable thickness. The proportion of 
gold in these sheets or belts of alluvion is also far from uniform and 
regular, the richer portions being met with in patches more or less 
remote and isolated from each other. The auriferous gravels appear, 
from their composition a nd distribution, to result from a general 
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alluvial action. In the crnshed and pulverized ve ins of th e neigh· 
boring hill s, which ma ke up the amiferous alluvions of 1he val ler1 

the gold is often so capriciously and irregnlarly distributed that in 
Australia and California the result s of a week's working in some 
favorcd spot w ill amply compensate the miner for months of nnpro~ 
fitablc toil in poorer g round. These gene ral fac1s are illu strated by 
the rich deposits met with in severa l places of I he Chand iere region, 
as at the Des Plantes, Gilbert and Dn Loup, and it can hardly be 
supposed th at in so vast a region, theRe are exceptiona l ea Res. From 
these consid eration!' it see ms to me proper to t! ncomagc 1he search 
for alluvial gold in the hope of discovering otlwr ri ch deposit s1 

especia lly when suc l1 \Yorkings may fa vor the searc h for and the · 
discove ry of the vein. which have forni,,;Jwd the prec ious metal. 

In view of the wide distribution of amifer~1 s allnvions,-mines: 
already prnpared by nature, and requ iring but a small capital for 
their working,-thc present tcndeney to neglect and depreciate them, . 
while attention is turned to the searc h for mines of gold-bearing 
quartz, seems most unwi,,;c. I do not admit the opinion ma intained 
by some writer;,:, that the working of alluv ial gold, as compared w ith 
that of vei ns, is the only really prnfitable gold mining, for although I 
know by experience that the worker of mine:-: of gold-bearin g quartz 
runs a great ri sk, l have seen many quartz vein s in South A merica~. 

when properly wrought, g ive not only sati sfacto ry but richly remu
nerative result s. The same is true for great numbers of mines in 
the western United States, Nova Scotia antl Australia. Neverthe- · 
less i t is certa in tha t the wor king uf allu vial gold nPcessitatcs thc
employmcnt of much less capital, th at it is more easy and less' 
uncertain than quartz mining, and consequently in all respects best 
adapted to the means of Canad ian companies. It would I think be-· 
a su bject of reg ret if the working of the mineral wealth of Canada· 
were to be entirely abandoned by its people to foreign capital and' 
fore ign enterprise. 

In the working of an alluvial gold deposit its greater or less Alluvialwork

richness is not the only circumstanr.e to be taken into account, ing. 

for the s ituation of th e deposit, the plans adopted for working, and 
the in1elligcnce and practical skill of the director must contri bute 
in a ve ry g reat degree to the success of the enterprise. Thus for 
example the working of dry alluvions upon table-land s or hi 11-sides 
will be easier and less costly than that of deposits on the shores or 
in the bed of a river, where the water is a source of embarrassmPnt. 
On the other hand the adoption of hydraulic methods for the break- Hydrau lic 

ing-u p or excavation of an alluvial deposit in situations which permit methods. 

of their application, may g reatly expedite the working, and dimini sh 
very much it s cost. I have never employed the hydraulic method 
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which is made use of in California and described in the Report of 
the Geological Survey for 1863 (page 742) and wbich appears to offer 
incontestable advantages, but I have often, in working alluvial gold 
mines in South America, employed for the removal of the sterile 

South America. portions of earth, rapid currents of water, issuing from reservoirs 
constructed at higher lcvch, and so arranged that the flow of water 
could be regulated at pleasnre. _\.n open channel, as steep as pos
sible, below the deposit to be wrought, serves to carry off the mud, 
sand a!l(l pebbles; the trees and large rocks having beer. cut dO\vn 
or broken, and removed by hand. As soon as the aurifcrous stratum 
is laid bare the force of the current of water is reduced, but is still 
sufficient to break up and transport the amifcrons material, wa hing 
it in a series of little channels or sluices arranged in different levels 
and in a broken l inc '>n a slope. The gold gathers at the head of 
each sluice, and if the operation has been well conducted, the greater 
part of the precious metal will be found in the first one. Such is 
tltc mc~hod in gnncral use in South America. 

CaLfurnia. 

The hydraulie method applied to tlw breaking clown of alluvial 
strata makes it possible to work dcpo::;its very poor in gold. Thi s 
appears among other evidence from the report of Mr. Simonin, a 
French engineer, who visited California in 1859. Uc says "in the 
vicinity of Nevada in California, they employ upon the placers the 
hydraulic method which I had already seen employed on a small 
;.caic on the banks of the Merced, and at Knight's Ferry. It is at 
Nevada that this mctho<l was invented, and there that its operation 
can best be studied. By means of a violent jet of water under a 
very high pressure, which t be miner directs from a pipe like that of 
a fire-engine, great hills of allnvion are demolished; earth, gravel and 
boulders come tumbling down with a crash, and the workmen have 
to lake care lest they should be buried in the ruins. The materials 
thus disaggregated fall into a canal constructed like an enormous 
sluice, and called a flume. By this means the poorest gravels, in 
which the presence of gold would hardly bP suspected, are washed 
with profit." Similar statements are made by Mr. W. P. Blake, 
and cited in your report of 1863. According to him two men, by 
this hydraulic method, can do in a week the work which would 
occupy ten laborers for thirty-five days in the ordinary methods of 
working. I am of opinion that large areas of the auriferous region 
of Lower Canada arc situated at levels whiCh would allow of the 
advantageous application of hydraulic methods. It is therefore 
probable, as you have already said, "that before long the deposits 
of gold-bearing carlh which are so widely spread over Lower 
Canada will be made economically available." (Report for 1863, 
page 745.) 



REPORT OF l\IR. A. l\IICHEL. 69 

QUARTZ VEINS. 

The old rock formations upon which the gold-bearing alluvions of 
Lower Canada repose, co ntain numProus veins or bands of quartz, 
which run ordinarily in the direction of the stratification, north-east 
and south-west. Although th ese veins, with 1heir encas ing rocks, 
present n(,merous outcrop;:;, they arc concea led from view over large 
areas by a covering, variable in thickness, of vegetable soi l or other 
superficial deposits, so that trenches or r~xcavations become neces
sary if we would fol!o,v the ir coursc . As already obf'crrnd, it i. 
especially in the slates a nd sandstone. of the Upper Silurian ,_ cries 
that these veins haYc been observed in the greatest numbers. Jt i. 
not yet certain whetlin the att itude of 1hcse masses of qnartz is that 
of int ercalated beds, or whethe r they cut tlie snrrouncling ;;trata. 
This question can only be satil"factori ly determin ed a fte r extensive 
working;:; , witliont wliich moreover it is impos:siblc to arrive at any 
correct idea of the in icrior slrnctmc and corn1;osition of these ve in s. 
Thc:ir thickness and 1heir aspPct arc Ycry variable. Th e quartz. 
howe\·er is generally white, although sometime::; colored by oxy<l of 
i-ron, apparcn1ly due to the decomposition of :-:ome fore ig n rni1wral, 
whi ch !ms given to the m ~·1ss a ca\-ernous or carious ,_;1.rnc tn re. Some 
of these veins seem almost free from foreign minerals, while others, 
as you have indicat.-d, contain rneiaiic :-:ulplrnr«ts, f'nch a,: cubic 
pyrites, arscnical pyrit(' s, blendl', a rgcntiferons gakna, and somr
times native gold . 11 appear:S a l:-:o from the ana ly!.'cs published by 
1 he Geolo~ical Snrvey that the pyrites ancl hlende arc :..:ornct imes 
aurifcron,,: . 

The Reports of the Survey have >::hown the prci;;ence of native gold 
both in th e veins belonging 10 the vrystalline schists of 1he Lower 
Silurian near Sherbrooke, in Leech:, and in St. Sylvester in th<' 
seigniory of St. Giles, and in those traversing the Upper Siluria11 , . 

I · l · · f A b {' ll" ( , G ) ,. .J . Gold in qnar?z. roe \S 111 tic se 1g111ory o nu crt- .:ra 1011 :St. eorg<', nnu rn 
that of Vaudreuil at the Devil's Rapids in the Chan<li t>n>. While 
tlrns estahli sh ing the prcsenc of g ol<l in the vl'in,; of both til e npper 
and lower formations, both of which might lrn.1·e contributed 10 the 
a uri fcro11,.: allnvions, the Reports of the Snrvey express the opin ion 
that the greater part, at least, of the alluvial gold of Canada is rlf'ri vcd 
from the Lower Silmian rocks. I may mention in support of 1be 
facts jusl cited several specimens containing vi:..:iblc grains of nn1 ive 
gold in vitreous copper extrnetccl from a quartz vein which <'ros:..:cs St. G:les. 

the two concessions known as" The IJ anclkcrchicf," in the seigniory 
of St. Giles, one of the localities to which yon have al~eady referred. 

* ~~qu1~~ ..: GColo!!ique c.111 Cann<la, ragt- G:i . 
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But inasmuch as visible gold has also been found in 1hc veins of the 
Upper Silurian rocks, and as the largest specimens of gold in the 
gangue yet found in Canada arc from !he vein at the Devil's Rapids, 
I am led to believe that it is desirable to explore carefully all this 
part of the auriferous region in the hope of favorable discoveries. 

The lots 48, 49 A, 50 A, 50 B, 51 A, 51 B, 52 A, 53 and 54, in 
the range 1 North-cast of the ;:;eigniory of Vaudreuil were particu
larly examined. I there remarked numeron,,; ridges of clay-slate 
and sandstone rising above the soi l, an<l traversed .in various direc
t ions by small veins of quar1:~. Veins of the same mineral were 
also observed running .in the general direction of N. E., and also in 
little r.ross-cour:-:es having a din·ction E. S. I::. Superficial exr,ava-
1ions on lots 49 A, 50 A, an<l 50 B, seem to indicate the existence 
of an cx1ended mass of quar1z in1ercalated in the form of a bed; but 
as already remarked, only extended explora1ions can show whe th er 
a s im ilar character doe;:; not belong lo many of the quartz masses of 
this region. 

Alt!IC;ugh the veins which ar(' now at tracting most attention are 
tho,,;e in the seigniory of Vaud reuil, numbers of similar quartz vE'ins 
arc found all the way soutlrn-ard t01he frontier; and many have been 
disco,·ered in 1he seig11oric,- of Aubin-Delisle and Aubert-Galli on, 
and in the 1ownship::: of Jersey, Marlow, Liniere and l\1e1germct1e. 
Se\-eral on1crops of quarlz appear a long the Kenne bee road; a nd at 
low water many of 1hcrn can be seen in the beds of 1he Famine, Du 
Loup ancl their tribntary 1;trcams, such as the Ol iva, the Mc1gerrnette, 
and others already rnen1ioncd in speaking of the allnvial golcl. I 
may here notice <~ specialiy the quartz veins which were, at lhc time 
of my vi;:;it, Lcing examined in Linierc, ve ry near lhe frontier. The 
encasing rocks here, as el;;:cwhere, were clay-slates and sandstones 
more or less calcareous. These rocks and their ve ins are already 
de~cribed in your Report for 1863, pages 436-437, and more in de1ail 
in the Report for 1859, pages 50-52. 

The townships and seigniories which are the subject of 1he pre
ceding remarks, arc on the right liank of th e Ch andicre, but the 
veins fo r the rno;;t part ;:ippear 10 cross the river,-for I observed 
many oulcrops of them on the road from St. J oseph to SL George, as 
well as on the :-:bores and in the bed of the Chaudiere. Several of 
these have already been followed and uncovered on 1hc left bank, 
especially in Vaudreuil and Aubert-Gallion. Other outcrops of 
quar1z are ;;ecn 011 the road from Vaudreuil to Lake St. Francis, in 
the 1own;;hip,,; of Tring, Forsy1h, Aylrncr and Lamblon, where I 
ob;:;e rved several near the lakl'. I n·gret not to be able to give you 
a detailed de,,c rip1ion of the quar1z Vl!ins in thi ,,; latter region, the 
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ex ploration of which was prevented by the early snO\\"S ; but [ shall Vaudreuil. 

now proceed to state the observations which I was able to make 
upon the veins of which I have sent yon specimens. 

Vattdreuil.-U pon lot 83 of range 1, Northeast of this seigniory is 
a ve in of quartz running N. N. E., with a south-eastern dip . On 
1his ve in, at the time of my visit, a pit had been sunk, five feet by 
twelve, to a depth of sixteen feet, showing a distance between the 
day-slate walls of twel vc feet. The mass was not homogeneous, 
hut composed of a net-work of small Yeins of quartz impregnated 
with oxyd of iron, and separated by what appeared to be portion. of 
the wall-rock. I was afterwards informed that at a depth of 
twenty or twenty-five feet these veius united into :i. single small one. 
It. is said that an assay of a portion of this quartz sent to Boston 
gave at the rate of $37 of gold to the ton, while another assay on the 
spot by a Mr. Colvin, gave $106 to the ton. A mechanical assay, 
by cru shing and washing twf'nty pounds of the quartz, of which I 
send you specimens, gave me fi ve very small parUcles of gold. 
(No. J. >1>) 

vVhat appears to be a powerful vein of qnartz runs north-east 
through lot 21 of ;he concession St. Charles, with a very s light dip 
to the south-east. An excavation seven feet by twenty, had he re been 
sunk to a depth of Pighteen feet, and the adjacent clay-slate was 
only visible on the south-east side of the vein, whose thickn ess here 
is at least seventeen or eighteen feet. ft is divid ed by joints into 
-irreglllm masses separatC'd by ochrcous and earthy matters, but 
·seem;:; compact at 1be bottom. I remarked near tllC' north sid e of the 
·excavation, a vein of brown decayed material, having a thickness 
of from four to twelve inches, and running parallel with the quartz 
ve rn. Jt was said that a portion of this quartz, assayed at Toronto, 
gave $ 136 of gold to the ton, and that another assay by Mr. Colvin 
.gave $54; the certified assay by Dr. A. A. Hayes of Boston, gave for 
the quartz of this vein $77 .56 in gold and $2 .55 of sil ver to the ton. 
After my visit in October, the pit was sunk to thirty feet; but on 
rny return in January, the working was ~uspendecl, so 1 hat I could 
not examine the bottom. The specimens sent were taken rn 
October. (No. 2.) 

On lot 62 of range 1, Northeast, there is an outcrop of a vein of 
·quartz, from which a few cubic feet have been removed by a very 
superficial working. The breadth of thi s vein was from four to fin~ 

feet, but as it was neitlwr uncovered nor examined, it wa~ impossi-

'X< Th is and the followin~ numbt>rs in parenthc.is refer to the tt>snys in the following- Report 
·of Dr. Hunt. 
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hie to determine it<: attitude. It is said that au a<;say of the quartz, 
made in New York, gave $15 in gold and $22 in si lver to the ton of 
rock, but th at by the assay of Mr. Colvin, it yielded not less than 
$106 to the ton. I have sent you a specimi;n of this quartz. (No. 3.) 

An opening two or tl1rce fret deep on lot 19 of t\Je concession St. 
Charles, has exposed a Ycin of quartz in clay-sl ate, running N. E. 
wi~h a south-east dip. The vein has a 1hickne:;:s of twenty-four feet 
at the outcrop, and an irregular jointed structure like that. on lot 21. 
The assay by Dr. Hayes, of this quartz, a specimen of which [send 
you, ga vc $70 . 95 of gold, and $2 . 00 of silver to th e ton. (No. ,1.) 

I have sent: a spe cimen lrom an outcrop of quartz running N . E. 
on lot 39 of range I Northc;:isf. Althongh rny attent ion -i.va;:; rn!lcd 
to this locality, the snpcrficial workings which had been made, 
w ere co vered by snow, so 1!Jat it. was not possible lo examine it. 
(No. G.) 

r also obo>crved an outcrop of quartz in c: lay-slale a little a hove the 
ope11ing made by me on lot 26 of the conc:cs:>ion De Lery. It has a 
breadth of three or four feet, and runs north-cas:, but its atiitude 
could not be dcierrninrd. The rnechanical as!"ay of tw<'nty ponncJ5. 
of this quartz gave me no traee of gold, aml it was not judged 
worthy of further trial. 

Jn describing 1hc alluvial clcpo::-its, I have already noticed a pit 
made. by me on lot J1! of this conce~sion, a little below the working 
undertaken by the agent of an American company . In both of these 
opening,; quartz and sandstone, apparently interstratified, and run-· 
ning north-east, were met with, and in one of the excavations were 
1ransverscd by a vein of dark colourl'<l carious quartz, having an 
east and west. conrse. 

The vein of qnartz which crOS"-''~' the Gilbert ()Jl lot ZO of th P. (·on
eession De Lery, appears to be a continu at ion oi' that already met 
with on lot 19 of the eonc:c,.;sion St. Charles. It was examined on 
the right bank by an cxc,;_wation, in which the Yein ~howed a breadth 
of seven or eight feet between its two walls of c.:lay-slate. Its course 
is N. E., with :i dip to the S. E., and at tlw outcrop it i s divided 
by matters deri vccl from t.hc wall-rock into two cli;;;t i net veins, which 
evidently tend to unite below. The quartz of the vein is cavernous, 
and the other matters in the vein and adjacent to it are generally 
ochreous. On the left bank of the Gilbert the examination consistccl 
in an adi t opened in the side of the hill, where the vein wa:-; met 
with as before, divided into two parts, but much less impregnated 
with oxyd of i ron. Some a lluvial gold was found in the gravel from 
this adit. I submitted to a mechanical assay, by pulverizing and 
washing, twenty pounds of the quartz from the right bank, and found 
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in the residue twenty-t\vo particles ol gold, very minute, but visible Vaudreuil. 

to the naked eye. I was assured that the assays of Dr. Hayes had 
given for this, of which 1 send you a specimen~ from $ 16 to $18 to 
the ton. (No. 6.) 

Two other outcrops of quartz, bearing in this case E. N. E., were · 
pointed out to me on Jot 21 of the same concession. As the cxplor- · 
ing pit which had here been sunk on the right bank of the Gilbert 
had partly caved in, and was filled, I could not examine the Yein at · 
this point. The other outcrop on the left bank bad not yet been in 
any way examined. A sprcirncn of quartz from the right bank is 
said to have given $40 of go ld to the ton. 

I have mentioned the lot 53 on range 1 Northeast in Vaudreuil as 
one of those on the bank of the Chaudicrc at the Devil's Rapid,., 
where there are numerous exposures of the rocky strata; among · 
these is a f'lrong band of sandstone with a N. E. strik e, the strata 
being traversed by nunwrous little veins of qnarlz running E. S . F.., 
and among them a well-marked vein a foot in width. A little 10 

the cast of this exposure of sandstone, is an outcrop of quartz, which 
a Jongitudi11al cutting has exposed for a distance of thirty or forty 
feet. This mass of quartz, like some others already described, is 
divided by joints whie:IJ a re filled with c.:i.rthy matters. Other out
crops of a pure white quartz, seeming to belong to isolated mass<':-., 
appear on the same lot. I made a mech:rnical assay of fifty ponnd:
of the above quartz, wi1hout finding a vis ible trace of gold, wliilc 
the as:iay of the same quantity of quartz selected from outcrops on 
lot 51 A, gave five small particles of gold. I have sent specimens 
from this lot, and abo from lot 53. (No. 7.) 

T observed at the north-east extremity of lot 2 of the concession 
St. Charles, the outcrop of a vein of quartz running N. E., and 
having a breadth of about five feet. It had only been superficial ly 
explored. A mechanical as:::ay of twenty pounds gave me no trace 
of.gold. 

In lot 1 G of the concession Chausscgross, an opening has been 
made on the outcrop of a vein of quartz, running N. N. E. At 1be 
time of my visit it was too superficial to enable nw to determine its 
attitude, and the cold weal.her soon after put an encl to the working. 
I send you a specimen of this quartz, th e mechanical assay oft wenty 
pounds of which gave me five small particles of gold. 

An outcrop of quartz having been indicated to me on lot 49 A of 
range I Northeast, I went to examine it, but 1hc soi l being covered 
with snow, and no exploration having been made, I could not do 
so; I however notice it and have sent you a specimen of the quartz. 

Another local it y of quartz having been indiea1cd on lot 59 A, of 
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range 1 Northeast, near Bol<luc's Creek, I went to examine it. A 
superficial opening has here exposed for a breadth of thirteen feet an 
incoherent mineral mass, consisting of quartz mixed with th e encas
ing clay-slate and sandstone, but seeming nevertheless to form a 
veia running N. E. The surface being covered with snow, the 
examinal ion of this deposit was difficult, and besides a deep exca
\'ation would have been necessary in order to determine th e a ttitude 
of the ve in . I send a port ion of !he qu artz, of which a mechani
cal assay of twenty pounds gave me six ve ry small scales of gold. 
(No. 8.) 

On lot 9 of range I, of th e seigniory of Aubin-Delisle, a pit six feet 
by eight has been sunk to a depth of twenty-five feet on a outcrop 
of quartz w hi ch runs cast-north-east, and dips south-south-ea ·t. The 
mineral mass, which is imbeded in clay-slate, is divided by an 
admixtur of the wall·roc k into several veins, one of wl1ich is four 
feet wide. Other outcrops appear here and there on the samP. lot, 
and lead me to suspect the presence of a considerable mineral mass 
in the attitude of a bed . I send a specimen of qu artz. (No. 9.) 

I here noitce in passing a deposit of quartz, w hich I have not 
examined , situated on lot 30 of range l of Aubert Gallion, and of 
which I send you a specimen. (No. 10.) 

Another deposit of quartz, which has been partially explored, is 
found on lot 76 of range 1 of th e township of Liniere, but at the time 
of my visit in January last, the work in g was suspended and the pit 
filled w ith water and ice . The ve in, which bas a width of five feet 
and runs north-north-cast, is of whi te quartz imbcdded in clay-slate. 
It was told that visible gold had been observed in another small 
vein, at the bottom of the pit, and th at an assny of the quartz made 
at New York, gave $54 of go ld to the ton . I send you a specimen 
of the quartz. (No. 11. ) 

A shaft to the depth of twenty-five feet has been opened on lot 2 
of range l of Lini ere, very near the fronti er, on an outcrop of quartz 
running north-east with a dip to the south-east. It is a large mass, 
consist ing of several ve ins from four to six inches, and in on e case 
a foot in \vidd1, with intervening portions of wall-rock. I send you 
specimens of the quartz. (No. 12. ) 

Another excavation on the same lot has exposed a net-work of 
small ve in s, more or less ochrcous, and jmbedded in the clay-slate. 
I know from reliable t:ources th at other outcrops of quartz have been 
obvervcd in this locality and in other places in th e townsh ip ~ f 

Liniere and .Metgcrmctte, but as the country at th e time of my visit 
was covered by more than a foot of snow, I was not able to examine 
them personally. 
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Whi le I was examining the lots of the Briti sh American Land 
Company, in the basin of the St. Francis, I made an examination 
of certain deposits of quartz, with the following results:-

The bed of the Magog River, where it passes through lot 19 of Orfor:I. 

range 5 of the township of Orforcl, presents numerous loose masses 
and several veins of quartz. I opened two trenches on the left bank 
at low-water level; one of these made in the slate, in the supposed 
direct ion of one of tile Yeins, failed to meet it, whil e the other di s
closed a mineral mass, irregular and of uncertain thickness, com
posed of a confused mixture of quartz with slate and a decomposed 
ochreous matter. One outcrop of qua rtz with a uorth-east direction 
und a thi ckness of about ten feet, had a cavernou s structure, and 
:,;eemed lik ely to be auriferons. Having found a few scales of 
alluvial gold in the residue from washing about twenty cubi c feet 
oft lie acljaJcnt graYels, I suspected that the precious metal might be 
derived from the quartz ve in s which I haYe just mentioned, but the 
resul ts of assays made by Dr. H ayes of several specimens of the 
quartz from this vicinity, showed ho\V uncertain are such indications, 
for not one of the specimens c~mtained gold. These assays were 
the more interesting inasmuch as it appears to me that. the band of 
talcose sc bi sts and quartz veins, whi ch here crosses the lands of the 
Briti sh Ameri can L and Company, also traverses those of the Gol
conda Mining Company, which are the lots 2 and 3 of range 13 of 
A:;:cot. The resu lt s of numerous assays of the quartz and talcose 
:::l:ites from th is locali ty, published by the Company, give, as I have 
before mention ed , a mean result of $153 of gold to the ton. These 
rocks a ppear identical with those of Orford, described above, from 
which they are only separated by a distance in a right line of about 
two miles. 

The stream already spoken of (page 51 ) ·which falls into Lake St. 
Franc i, , afte r having crossed several lots in range A of the township 
of Larnbton, traverses several outcrops of quart z. These were par- J.ambton. 

ticula rly remarked on lots 8 and 9, where th e bed of the stream is 
strewn with numerous masses of the mineral, portions of which 
were a lso found in the excavation s mad e by me on lot 8, in the 
search for alluvial gold . At the time that I exam ined these lots I 
could not underta ke the researches nec.cssary to determin e tbe 
attitude of these veins. I however remarked, that while appreciable 
quan1ities of alluvial golcl were found on lot 8, scarcely a trace of 
the precious metal was :;:een either above or below it; while at the 
same time the angu lar aspect of the gold led me to suppose that its 
source was not far distant. I accordingly made a. mechanical assay 
of twenty pounds of the quartz from lot f', and obtained for as the 
result several very small particles of gold. 
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In accordance with lhe instructions which l received from yoo, 
have limited my examination of the deposits of quartz in the Chan
diere valley to those :which were already attracting attention in the 
region. If I have g iven yon but short and incomplete descriptions of 
these, it is because in mo ·t of them the walls of the veins cannot 
yet be determined, and because not one of them had at the 
time of my yj;;it been f'uffic iently opened to allow of a correct 
opinion of. its cbaracter or attitude . I have therefore preferred to 
pass over in silence ccrtairr points upon which information >;ould 
ue desirable, rather than give opinions which could only be c n

jec!ural. J read in the Geologie AppliqwJe of Burnt, that althoLlgh 
the theory of mctalliferons deposits, based as it is upon numerous 
facts which are the same in all parts of the world, may now be 
regarded as established, the practical condition,;, that is to say those 
which regulate the character and richness of mines, arc allogether 
local." The study of metalliferous deposits in a district. where nonc
of the same kin<l are actively worked, is tltns smrounde<l ·.vith 
difficulties and uncertainty; so· that in attempting the examination, 
with which you had ebargcd me, of' the Cbaud iere region, it ·was 
neither possible for me to judge by a nalogy, nor to cstabli,;h com
parison:;. A knowledge of local conditions moreover facilitates the 
estimation of the economie value uf metalliferous deposit:;:, for in 
some districts veins slender and poor at th e surface, may augment. 
in size and become richer in descending, while in others wide and 
rich veins, in working, grow poor and narrow. \Ve must therefore 
in a new country, work in 1he dark as it. \Ve re, until experience 
shall have fixed certain rules for guid ance. vVith thef'c reserva1ionf', 
and relying on the facts established and made known in the l cport:< 
of the Geological Snrvey, on tbe results obtained by the gold miners 
in tbe region dming the last three years, and finally upon my per
sonal examination::-; as :'f't forth in 1 he prccecd ing pages, I conclude 
with the following observations. 

CO),C' LUSiO)."S. 

1. The aurifcrons deposits w hich cover a great regwn in Lower 
Canada in all probability contain, particularly in the valley of tl~e 
Chaudierc, considerable areas whose regular and methodic working 
on a large scale by hydraulic processes may be made remunerati ve; 
in addition to which lirnit e<l deposits of exccptior1al richness, snch 
as have been already foun<l, may be looked for . 
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2. Although the examination of the alluvial gold from the deposits 
hitherto worked does not permit us to attribute its source to veins of 
quartz in the immediate vicinity, it is nevertheless established that 
this alluvial gold is derived from the rocks in the region. 

3. The existence of native gold having been establi shed, alike in 
the veins of the altered Upper and .Lower Silurian rocks 'of the dis
trict, the search for gold-bearing veins should not be confined to a 
few localities, but may be extended with probabilities of success to 
the whole area occupied by the altered rocks of these two divisions. 

I bavc the honor lo be, 

Sir, very respectfully, 

Your most obedient servant, 

A. MICHEL. 

1\:foNTRE.u, lst February, 1866. 
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DH. 'l'. STERRY HUNT, L. L. D., F. R. S.}" 

CHEMIST AND :mNERALOGIST, 

A~DRESSED TO 

SIR W. E. LOGAN, F. R. S., F. G. S., , 

DIRECTOR OF THE GEOLOGICAL SURVEY. 

Sm, 

I have now the honour to submit to you my report on the speci
mens of quartz collected by Mr. Michel, from the gold region or 
Eastern Canada, and described is his report. To the results of my 
assays I have joined, as not without interest to those engaged in 
gold-wmking, some explanations as to the manner of assaying, the 
distribution of gold in nature, the nature :mtl origin of the gold 
alluvions of Canada, and the mode of occuncnce of alluvial gold in· 
some other countries, as compared with Canada, toge ther wi th a, 

brief notice of the hydraulic process employed in California. 

ASSAYS OF QUARTZ FOR GOLD. 

Before g1vrng the results of my assays of the quartz specimew: 
selected by Mr. Michel, it may be well to explain briefly the mode 
in which gold occurs in ores, the processes adopted for its extrac
tion, and the mode of as::::aying. While the gold most frequently 
occurs directly imbedded in quartz, (or in bitter-spar as in Leeds, or 
in calcareous spar,) it is sometimes contained in metallic sulphureti::, 
as in iron pyrites, which is often auriferous ; in vitreous copper ore, 
as in St. Giles; in blende, as at the Chaudiere; or in arsenical' 
pyrites, as in Nova Scotia. Sometimes the gold in these su l phu
rettecl minerals is in particles visible to the eye, but often in a state 
of minute division, and although the notion has genera lly been 
questioned, perhaps in chemical union with sulphur and the other 
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metals. In quartz or in spars, it is doubtless mechanically dissemi
nated in particles of various sizes ; but the operation of pulverizing 
the quartz tends to beat these into thin Rakes, ancl thus reduce the 
metal to a still greater degree of division. The consequence is, that 
the simple crushing ancl washing of ores fails to separate the ·whole 
of the gold, partly hccausc it is so finely divided as to be carried 
away by the water, and in case of mctalic sulphurets, perhaps 
because it may be chemically combined. The new pulverizer of 
Messrs. Whelpley and Storer, of Boston, appears to overcome, to a 
great degree, the evil arising from the farther division of the gold in 
the ores. In this apparatus, which may be described as an air-mill, 
the mutual attrition of the particles rotating with great velocity in a 
current of air, rapidly ~·educes the ore:; and all brittle materials to 
dust, while grains of gold or any otlier malleable metal present, 
instead of being extended into scales, are beaten into pellets. 

The use of quicksil vcr in the process known as amalgamation, 
enables us to separate a much larger portion of gold than can be 
obtained by simple washing, and is the process most commonly 
resorted to with gold-bearing quartz; but in the case of ores con
taining sulphurets like pyri tes, is much less efficient. In such eases 
the ores are first roasted to expel the sulphur, after which the gold 
is separated by amalgamation, or is dissolved out by a solution of 
.ch lorine,-a process now frequently employed in cases where the 
gold is in a greatly divided state. 

It is found in practice, however, that the ordinary m~thod oi 
:amalgamation under tbc most favourable condition:;:, fai ls to remove 
-all the gold from pulverized quartz, and the mineral which has 
passed through the process, still yields to the assay a greater or less 
portion of gold. The loss of gold in this way is from twenty to forty, 
and even fifty per cent of the whole amount present in the ore. This 
loss is due, in great part, to the fact that portions of the gold in an 
ore are not readily moistened by mercury, and thus escape amalga
mation. The cause of this is not clear; but the difficulty is said to 
be overcome by an ingen ious process recently invented and patented 
by Prof. Henry Wurtz, of New York, which consists in adding to 
the mercury a minute portion of sodium. This communicates to it 
a greatly increased amalgamating power, and so far as experiments 
have been tried, promises to be of much advantage in the '\vorking 
of gold ores. The method of Prof. Wurtz has also been introduced 
in England by Mr. Wiiliam Crooks ; and according to the state
ments lately published by Mr. Robert Hunt in the Q·uarlerly Journal 
of Science, with excellent results. 

From the preceding observations it will be seen that none of the 
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processes use cl fo r the trc atment of gold ores, (if we except that by 
chlorine,) will enable u s to determine the whole amount of gold 
present in an ore. To obtain such a result, the method almost 
universally adopted for the assay of gold-bearing quartz consists in 
fusing it, previously reduced to fine powder, with a mixture of car
bonate of potash or soda, and oxyd of lead. In this process the 
quar tz i::; completely dissolved, and if in such a solution a portion of 
metalic lead he present in a highly divided state, it nni1es with all 
the gold (and s ilver), and carries it lo the bottom of the liquid mass. 
To effect thi::; it if; only necessary 10 add to the mixture, e ither before 
or after fusion, a little powdered c harcoal, which reduces a portion 
of lead from the oxyd of thi;; metal w hich wa::: added. It is not 
necef;sary to reduce the whole, a::: tlie first port ions of lead thus 
separated carry down with them th e whole of tl 1c gold. 

In practice, 1 his operat ion is performed on small portion:::. Usually Moclc 01 assay 

from 500 to 1000 grai n:,;' weiglit of the quartz in fine powder is 
mixed with the same qua ntity of ·oda-as h or pearl-ash, and as much 
oxyd of lead (li thargc.) Using French weights, [take for an assay 
of the pulverized quartz, pear l-ash and lithargc, each 100 gramme:::: , 
(1543 grains) adding 1•0 grammes (6 grains) of charcoal. These 
arc intimately mixed and heated in a covereJ clay crucible to briO'ht 
rednesf; for about half an hour, or un1il the ·whole is in a :state of 
quiet fus ion, wiicn the contents of the crucible may be poured into 
a con ical mould , and w ill form, on cooling, a 3 rccni sh g la'3s, with a 
button of soft lead at the bottom, w eig hing s ix or seven grammes 
(about 100 grains.) ·when th e ore contai ns sulphur or arsenic, thi s 
is fi rst thoroughly expelled by roa;;:ting at a red heat, and the fusion 
then conducted as before, in ;;:ome case,.; with the addition to tli e 
above mixture of 50 grammes of g lass of borax . 

The buttons of lead obtained by th is operat ion arc nc.xt subjected 
to cupcllation-that is, arc heated to a s1rong red heat in a mufne-fur- Cupellation. 

nacc, in small cups of bon e-ash, which absorbs the dross or oxyd of 
lead as it forms and melts, until at last there remains nothing behind, 
unless gold or silve r be present,-thesc me1als resis ting the oxyd-
1ztng process. In practice, it is generally found that the litharge 
employed contains a trace of silver, whose proportion may be dP.ter-
mincd if dc;;:ired . If no gold were present in the assay, the little 
bead of si 1 \'er left after cupelling th e button of le ad is at once dis-
solved by nitric ac id, which docs not attack gold . If there is much 
gold in the bead, th is is melted before the blowpipe w ith so much 
silver that that the gol<l shall form no more than one-fourth of th e 
alloy, and thi s compound, when treated with nitric acid, leaves the 
gold in a pure state and ready to be weighed. Such is an outline 
of the method followed in 1he assays g iven below. 

6 
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In the working of other metals, such as eopper and lead, the ore 
is seen to be irregularly distributed through the rock or veinstone ; 
and in the ca"e of gold ores, though the metal is generally invisible, 
or in such rare and small particles as ro be readily overlooked, the 
same irregular distribution is found to exist. 

Quartz holding a troy ounce of gold to the ton is a profitable ore"; 
this quantity is equal only l -32,G66th µart, or .little more than a 
grain-weight of gold to five pounds of the rock, and even this minute 
portion is not equally diffused, but, in part at least, is concentrated 
into particles of some size ; as is shown by mcchanieal as;;:ays like 
those described by Mr. Michel, where quartz specimens not greatly 
richer than that here sup posed, yield by crushing and washing visible 
scales of gold. Th ese considerations will sen·e to show how uncer
tain and how irregular must necessarily be the results of laboratory 
assays, which arc rarely made on mor.e than two or three ounces of 
the pulverized quartz, for the reason that the manipulation of much 
large r quantities by sach a process becomes <l ifficnlt. 

Jn the following assays five or .,;ix pounds of quartz, taken at 
hazard from a larger quantity, after being heatecl to red ness and 
quenched in water to make it more friable, were reduced to a pow
der, from ·which were taken portions for assay; these were more 
finely pulverized and s ifted. Now it is obvious from what has been 
said about the irregular distribution of the gold in quartz that cl iffer
ent portions of 100 grammes each of this powder may contain very 
variable amounts of the precious metal, and moreover th at another 
mass of quartz from an adjacent portion of the vein may be much 
richer or much poorer than that selected for trial. Heriec in an ore 
like guld-bearing quartz, in wh ich the metal is generally invisible 
to ordinary inspection, the results of assays of selected portions have 
but a very subordinate Yalue in determining the economic import 
ance of a deposit; and it if' only by several aS!:my-trials of 1he powder 
resulting from the crushing of very large quantities of quartz from. 
different parts of the vein, or by its working on a large scale that the 
value of a gold-bearing vein can be determined. Instances of the 
variable results to be obtained from dfferent portions of the same 
sample will be given below, but the following statements from a late 
paper by Mr. Robert Hunt, Keeper of the Mining Records in Great 

* According to a published stntement by Mr. Ashburner, mineralogist to the Geological 
Survey of Cal.rornrn, an average yield of eight dollars of gold to the ton of quartz will there 
cover the expenses of mining, crn>hrng and a malgamating, provided the vein is wide, placed in 
fnvorable conditions fur working, and near '\\pnter-po,ver for moving the machinery requirec1. 
A vem yielding, regularly, ten dollars of gold to the ton, may thus b~ wrought with profit. 
Another eslimnte places the actual <:ost of working a gold-bearing quartz vein in the above 
condi tions, in California, at not o\·er !even <lollars the ton. 
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Britain, giving an account of recent attempts to work a urifcrous Cupellnt ion . . 

quartz in the district of Dolgelly, in l\1erioncthshire, North W ales, 
where the preci ous metal occurs in veins forme rl y wrought for cop· 
per, are instructive. From two rninei", samples were assayed by 
Mr. Rcadwin, y:iclding from 200 to 400 ounees of gol d to the ton of 
quartz, yet be at th e same time expressed the opinion 1hat the 
average yield would not exceed half an ounce of gold 10 1hc ton. 
\Ve arc furt her informed that at one of these mines 200 tons of quartz 
had since been :;tamped , yielding 15 dwt"., and at the other 2500 tons 
g iving an averngc of only 12 dwts; while another mine in 1hc same 
district had treated over 4000 1ons, with an average p1oduce of nearly 
56 clwts. to the ton. This lode was of quartz, with :;;orne carbonate 
of li me, yellow copper ore, anC:t 1elluric bismutb, 1hc latter a not 
unfrcquent companion of gold in other rcgions.-(Quar. Jour. Science, 
Oct., 1865,) 

Of the quartz from the twelve localities specially ind icated in the Asrnys . 

Report of Mr. Michel as having been the subjects of some explora-
1ion, there were made in all thi rty-one assays, each on portions of 
100 grammes, and wi1h 1he following results, calculated for tlic to:i 
of :d4d lb"'.; 1he value of the gold be ing e~timated at $20 .G7 tlie 
ounce troy of 480 grai ns. The si lver was not determined in any of 
the assay;:, but it d iJ not appear in any ca~c to e xceerl the small 
prl1portion wliicli is always alloyed with nat ive gold , and which in 
that i'.0111 the allLwions of the Chaudiere, as appea rs from the mean 
of f'l'\'l'ral analyses given in the Geology of Canada, to be about 12 
per cc 111. I t is ·well known, however, that both the copper and lead 
on•s of the Eastern Townships contain portions of silvC'r, :-:o that 
where these ores are assoc iated with the gold, a larger alloy of silver· 
may be looked for. Thu", in an assay of a pyritous copper ore 
from a quartz Yein in the Lower Silurian rocks in A!<cot, more than 
fi ve pa rts of silver were found for one of gold. (Geology of Canada,. 
p.51 7) . 

1. Vaud reui l, lot 83, l st range North east. Two assays gave no 
trace of gold. 

2. Vaudre uil , lot 21, concession St. Charles. Five assays : of 
these four gave an average of only G dw t;: . 13 grs. of gold,= $6 . 76 ; 
while the fifth, in which a large scale of gold was seen in sifting , 
and was added to the assay, yielded at th e rate of 4 ounces, 18 
dwts. =$101.29; the average of the fi ve assays being $25 .66 peL 
ton . 

3. Vaudreuil, lot 62, l st range Northeast. Two assays gave me~ 

no trace of gold. 
4. Vaudreuil, lot 19, concession St. Charles. Six assays: ofl' 

6* 
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these the mean of four gave 4 cl wts. 2 l grains of gold, = $5. 03 ; and 
that of two others, in whicli, as in No. 2, a scale of gold was seen, 
and was ground up with the powder, was 3 ounces 2 dwts., = 
$G4. U7. The average of these assays is thus $2·1. 71 to the ton. 

5. Vaudreuil, lot 3Q, bt range Northeast. Two assays yi elded 
no trace of gold. 

6. Vaudreuil, lot 20, concession De Lery. Two assays, the mean 
of which gave 1'! dwts. 16 gm.ins of gold= $15. 15 to the ton. 

7. Vaudreuil, lot 53, l st range Northeast. Two assays gave no 
trace of gold. 

8. Vaudreuil, lot 59, 1 st range Northeast. Two assay:; gave 
. JIO gold. 

!). Aubin-Delisle, lot 9, range I. 
10. Aubert-Gallion, lot 30, range 

of go ld. 

Two assays gave no gold. 
I. Two assays gave no trace 

11. Linicre, lot 76, range I. Two assays ga,·c no gold. 
12. Linicrc, lot 2, range 1. Two assays gave a mean of 6 dwts. 

13 grains ofgold=$6.76 to the ton. 
If we compare tlic results of these assays with t hose mentioned 

by .Mr. Michel, we shall see farther proof of the irregularity with 
which gold is distributed in the gangue. The quartz from several 
of these veins has been examined by Dr. A. A . Hayes, of Boston, 
whose results, which arc worthy of the highest confidence, are given 
by Mr. Michel, toget her with other assays by person;.; unknown to 
me, but probably reliable. The quartz of No. l had given in Boston 
$37, and in another a"say made on the spot, $ 106 of gold 10 the ton; 
the mechanical assay al:;o yielded a portion of gold to .Mr. Michel; 
w hile two assays of another sample from the same vein gaYe me no 
trace of the precious metal. Again, in the case of Ko. 2, Dr. Hayes 
o btained $77 . 56, and Mr. Colvin $54.00, while one assay of the 
same vein yielded me not less than $101.29 ; ' and four others, as 
seen above, a mean of only $6 . 76. No. 3, in like manner, is said 
to have furnished gold, though none was found in the specimen just 
assayed. N o:s. 4 and G ha vc yielded gold both to Dr. Hayes and 
myself; , while of No. 8, which gave traces of gold by Mr. Michel'::; 
mechanical assay, and of No. 11, which is said to have yielded 
gold to an assayer in New York, the specimens furni shed me yielded 
no traces. 

The specimens of quartz collected by Mr. Michel are all from the 
Upper Silurian strata, a'.1d, although generally running with the 
strike, appear to be from true veins. In many cases they endose 
angular masses of the wall-rock, and evidently fill up fissures pro
duced by fracture. These veins appear to differ in their greater 
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e xt ent and apparent cont inui ty, from those which traverse the adja
cent Lower Silnrian rocks, and which arc genera ll y small and 
inte"rrnpted. 

The quartz of the above veins is generally white and crys talline, Calcareous. 

often with drusy cavities lined with crystals. It frequently contains 'par. 

portions of a b rowni;;;h cleavable spnr, close ly resembling ordinary 
bitter-spar or dolom ite, which, as is wel l known, often contains a 
portion of carbonate of iron and weathers brownish . On analyzing, 
however, a portion of the spar from JO, it was found to be a com-
pound of carbonate of li me and carbon ate of iron, with !races only 
of carbona1 c of magnesia, being identica l in aspect and composition 
with a variety of calcareous spar from an unknown locality, ana-
lyzcd by me and cle,.:t:ribed in Dana's Manual of Mineralogy, 4tl ) 
Edition, page ,138. T hi s F'pany carbonate iR ;;;lowly decomposed 
i)y the act ion of the air, g iving rise to a very light pulYerulent form 
of l1ydrous pe1oxy<l of iron, which at thC' outcrop of some of these 
veins i,.: seen still retaining the cleavage of the f'par. Th e decom-
posi tion of thi:;:, or of a similar ::;par is upparcn tl y the origin of the 
go:;:;un or f'crn1ginous matter wh ich forms, in some cases, the onter 
l l f I · . I · . I I f Source of> aycr or se vage o t ie quartz ve111s in t.1 1R region. n t 1e caf'e o go7.7.an. 

No. 10, it fo rm :-; rt c onsidcrablc portion of the vein toward :-; 1hc ,,-allR, 
and pre sents broad curved c lt>avagc-plan e:-:. The :::ccompanying 
quartz, whi c h i:-; generally white ::\ml ery:;talline, is someiirne!'
sta in cd green by eh lo ri tc, wh ieh form" srnnl l masRes in 1he vein .. 
Minute grai 11 s of galena are alf'o ]HCRf~nt. The presencr of the ><par~ , 

or of th e result of its de corn posit ion, wa:-< al"o eonspicnons in the 
veins 1, .'2, 4, 6 and 12 . In Rome easei", us in the Ycin nt the Dev il'R
Rapicls, this spar contains a portion of carbonate of mangunese, and 
then the res ul t of its decompm;it ion is black or brownish-black from 
the presence of oxyd of mangane:oe. If gold were imbeddccf in 
thi s spar, as it certainly is in the hittcr-spnr of Leeds, it would be 
libcrnted during the cleeompo:-:ition of the :-:par, nucl appear near the 
outcrop of the veinf'. From snc h a ;;;o tn<:e may be deri\·cd th c
angular and unworn gol<l which Mr. Michel found at St. Franc:is, 
and of which occ:asiona l particles have been fonnd elsewhere in the· 
alluvioni", o{foring a 1narked contrast to the ord inari ly worn and 
roundl~d condition of the allnvia l gold. 

\Vhilt~ tlw ws11l1 . of numerous af'says of quartz from the lippcr 
Silurian rocks Rre f'cr tainly ~nch as to enconrnge us to loo k fo1 .. 
worl,ahlc <lPpot'it" in the rocks of that series, it f'hou lcl not lie for
got tc>n that "PPcirnen;;: of nati ve gold arc al Ro fonml in the veins of t lw 
Lower Siluriun iu Leeds f!ml St. Giles. An assay of the r;uartz: 
from the btl<'r i,.; ~air! to have y ieldt>tl Dr. fi ay<'s G1 d\vtR. of gold t0 

... 
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the ton. Gold bas also been found in similar geological conditions 
at the Halifax Copper Mine, in a veinstonc, whose assay gave about 
the same quantity as the last. (Notes on the Gold of Eastern 
Canada, published by the Geological Survey, page 31.) It scP-ms 
therefore quite as probable that workable gol<l veins may be found 
in the Lower as in the Upper Silurian rocks. Ind eed, the opinion 
has already been expressed in the Reports of the Survey, that the 
•chief source of the alluvial gold has been the disintegration of the 
crystalline rocks of the Lower Silurian series, which form the chain 
·of hills to the north-west of the aurifcrous alluvions. It would 
.seem, in fact, that the gold re st ing on the Upper Silurian rocks 
beyond these hills must be derived from a source somewhat remote; 
:s ince it is difficult to conceive of a force which could break up the 
rock, separate the gold from its gangue, and give it a worn and 
,rounded aspect, which should not be, at the same time, an e nergetic 
transporti ng agency. The derivation from the Lower Si luri an rocks 
to tlrn north, of :i large porti on of th e materi a ls making np the auri
ferous a lluvions \vhi ch rest on tbe Upper Sihuian strata is evident; 
for intermixed with the dark-coloured clay-slate of the latter are 
numerous worn pebbles of epidote, ja per, diorite, diallagc, serpen
tine, and red argill itc, which arc derived from the Lower Silurian 
series ; togeth er with magnC'tic, titanic, and chromic iron ores; all 
three of ·which, bnt especially the latter, appear to characte ri ze th e 
older rocks. It is further to be noticed that one ol th e richest allu
via l deposits of gold yet observed in the C haucliere district is along 
thP Rivi e re des Plantt·s, which runs enti rely on the Lower Silurian 
rocks, and about a mil e to the north of the boundary of the Upper 
Silurian area. : \ 8 might be expected, Mr. Michel, who has care
fully examined the alluvions of this stream, informs me that they 
differ from 1lio.•e of the Gilbert and other streams furlher southward , 
in which th e ruins of the Upper Silurian strata a re mingled with 
those of the Lower S ii urian series. 

With regard to the black sand in aurirerous alluvion:;;, and the 
erroneous notions which prevail with regard to it , should Le remarked 
that simi lar black sandy residues, consisting chiefly of various ores 
of iron (sometinws with oxyd of tin and other minerals), may be 
obtained from the wai:;hing of almost all :-ands and gravels derived 
from crystalline roc:ki:;, and that the occurrC'nce of a blaek sand, th ere
fore, in no way indicates the presence of go!J. \Vhen however this 
mel a l i::i presl:'nl in a gravel, it, from its g reat weight, remains 
behind wilh th e ulack sand and den:-c matters in the re:" iduc after 
washing. A;. long ago described, the black sand of the au riferous 
alluvion::1 in Canada con"i"ts c hiefly pf chromic, titani c, and mag
a.1etic iron ore~ . .. . 
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The examinations of the auriferous alluvions above described, Bc,ulder-clay. 

show 1he existence of a peculiar deposit of clay, bluish on lhe Gil-
bert River, but yellowish in Ascot, Orford and Lambton. It is very 
stiff and coherent, and encloses large quantities of boulders and 
rounded fragments of rock, but seems from the testimony of the 
miners, an<l from the repeated trials made by Mr. Michel on the 
Gilbert and elsewhere, to be destitute of gold. It is worthy of record 
that on lot G, range 14, of Ascot, he detected in it shells which were 
too imperfect to be preserved, bu~from a drawina made on the spot, 
appear to be a spec.:ics of Mya. This clay, which seems to corres-
pond to \vhat has been called the boulder-clay of the St. Lawrence 
and Champlain valleys, is like it found distributed in an irregular 
manner, partly no doubt from the eflecls of subsequent denudation. 
While, on the borders of Lake St. Francis, which is 890 feet aboYe 
the sen, the bottom of the boulder-clay w as not reached at thirty 
feet, it was of1en found by Mr. Michel to be ouly two or three feet 
in thickness, and in many places was absent. A uriferous gravels 
are found resting on this boulder-clay, but the general testimony is 
that they are poorer than those found lying on the bed-rock; an<l the Gold below the 

important fact is shown by numerous workings on lots 19 and 20 on clay. 

the Gilbert, and also in Ascot, on lot 2 of range 13, that a rich layer 
of auriferous gravel lie;:: below the boulder-clay. resting upon the 
clay-slates beneath. 

The res idue obtaine<l by ·washing a portion of thi s barren clay Sterileclny. 

from the Gilbert River was not without interest. Besides the 
rounde<l fragment,.,, which were, with very fow exception,.,, of Upper 

ilurian clay-slate, there were numerous worn and rounded maf.lses 
of iron pyrites, which also made up one-third of the finer and heavier 
sand remaining after washing. This, after the separation of the 
pyrites, \\·as found to consist of magmitic, chromic and titanic iron 
ores, re embling those of the auriferous gravels of the same vicinity, 
but in very much smaller grains. It is worthy of note that the 
grains, as wPll as the small rounded pebbles of iron pyrites from this 
boulder-clay w ere bright, and free from any discoloration or tarnish, 
a fact which would seem to show that they had been carefully pro
tected from the air by the clay ever since the time of their erosion. 
Such grains of pyrites, had they existed in a permeable gravel, 
would have been more or less completely destroyed by oxydation, 
which may explain the general absence of unoxydized pyrites from 
the auriferous alluvions. The occurrence in this sterile clay of 1hc 
chromic and titanic irons which elsewhere accompany the gold, is 
a fact which suggests further inquiry into the origin and history of 
the superficial deposits of this region. 
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In Anstralia, the gold fields of Vi ctoria have deri ved their precious 
metal, as in Canada, from quartz ve ins in Silurian rocks, but the 
breaki ng-down of these took place at a remote period, the grea: 
depos it s of alluvial gold being in a seri es of sands, gravels and clays, 
apparently of fresh-w ater origin, containing lignite, and of .Miocene 
or Middle T ertiary age; which arc covcre<l in pl aces by over/iows 
of a vo lcanic roc k, there called blue-stone. A partial d isi ntcgrntion 
of this ancient anr ifcrous drift took place near the close of the 
T ertiary period, giving rise to the se~ond gold alluvions, and the 
present action of ra in an<l rivers on these two produces the third or 
recent a lluvion s. A,.; a general rule, the portion richest in gold, in 
all of these, is found at their basc,~where they rest directly on the 
Silurian strata. In some cas0,.; these several clcpos!ts overlie one 
~rnothcr, so th at two or even three anr ifcrous strat a , ur gold bottoms, 
are found at diffore11t depth,.; . Tli e:>c detail:> a rc fro m a pa per by 
M.A. Selwyn, geolog ist to the eolony of Vi ctori :f . (Q111ir . .Tour. 
Geo/. Sue., 1858, p. 533.) 

The notes furni shc<l me by Mr. l\liehcl, a nd the result of his 
observation;.: <luring a re:> i<lencc of many years ernployccl in gol<l 
mining in South America, ,:: how that the alluvial gold of ~ew 
Grenada and Boli v.ia occurs in condit ions not unlike those met with 
in Victoria. Tlie gold wliic:h there, as elsewhere, is derived from 1he 
dis integration of' quartz veins in the neighbouring mountains, i~ found 
most abund antly in an ancient graxel, enc losing , besides many 
pcbLlcs and boulders, the trunks of trees converted into li gni tc,.and 
often ce mented int o a very firm mass, rest ing on the bed-rock. A bove 
this are found succe:ssi ve strata of c lays and g ravels of variou s kinds, 
beneath whi ch the auriferou s layer is :Sometimes ~o dreply bmied 
as only to be reached by subterranean mining. Although generally 
sterile, these overlying strata sometimes include a t:iecon<l bed of 
auriferous gravel, ordinarily however less rich than the lowe r one. 
This series of strata, w hich in some districts is not more than twelve 
or fifte en feet in thickness, attains in others more than seve nty-five 
fee t. Section s of the m are exposed in the banks of th e rivers, ''"hich 
have cut through these clay:> and gravels down to the bed-rock. 
The. material s excavated from the valleys and carried to lower 
levels, constitute the secondary alluYions, which arc sometimes of 
great richn ess. 

A similar cond ition of th ings exi st in California , where howeYer 
the gold-bearing quartz ve ins a rc in much more recent rocks than 
those of Australia and Canada, their age bc in,rr ch iefly newer 
secondary. The alluvial gold was hings are d ivided into two classes, 
the older or deep placers, as they arc called, and the shallow placers. 
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The latter, which were superficial and local, and are now nearly 
exhausted, were derived from the washing down of the more ancient 
alluvions or stratified auriferous ~ravel, which rests upon the bed
rock, and attains a 1hickness of 250 feet, where it has not been 
denuded. This ancient gravel, which, like that of A nstralia, con Deep placers. 

tains large quantities of lignite or fossil wood, forms in many parts 
the surface of the country; but in others is covered by a thick and 
hardened layer of volcanic ash, which caps the hills. lt is where 
this amifcrous gravel has been partially denuded, that it is now 
wrought by the hydraulic method. The upper part of the deposit 
is poorer than the lower, and the richest portions are near the 
bed-rock, where deposits of immense richness arc f'ometimes found; 
but at the Forks of the Yuba River, where it prese nt s an aYcrage 
thickness of about 120 feet, it yic ld f', according to Prof. Silliman, 
who visited the region in 1864, from thirty to forty-five cents worth 
of gold to the cnbic yard. Thif' applies tu the gold actually saved 
by the hydraulic method there employed; be::;ides which a large 
portion is washed away, and is partly recovered in f'Ubsequent 
washings by the Chinese laborers in the rivers below. The canal, 
with its reservoir!', for the purpose of working this region, has been 
constru cted at a cost of $600,000, and the amount of gold extracted 
from an area of about 200 square miles at the Forks of the Yuba, 
has averaged for several years past $2,000,000 annually . .. 

For a detailed account of the mode of working in this region, the 
reader i::: referred to a paper by Prof. Silliman in the American 
.Journal of Science for July, 1865, from which these details arc 
extracted . Jn the Report of the Geological Snrvey for 1863, some 
description of the !Jydraulic process is given; but a much more . 

d J f . . l . . . 'll l f d Hydraulrc cxten e account o it, wit 1 its various improven1ents, \.VJ )e oun method. 

in the paper just cited. Prof. Silliman gives, from a report by Mr. 
George Black, a ski lful English engineer long resident in California, 
many detail s, and among others the following estimate of the com
parative co11t of handling a cubic yard of gravel, estimating a miner's 
wages at four dollars a-day; with the pan, twenty dollars; · with th 
rocker, five dollars; with the long-tom, one dollar; and with the 
hydraulic process, twenty cents; thus making th~ eost of ·wash ing 
gravel by this method one twenty-fifth of that by th1: TO(' ker, common! y Its c<>-t. 

used by miners at the Chaudierc. 
The estimate as to the minimum quantity of gol{l which nrny be 

extracted with profit by this rnt·thod, as f'tatecl by Mr. W. P. nlakc, 
and copied in th(' Rcpo1t of ;863, he bas ::::nc•) informed me is sub
ject to some revision , Hnd the: n·c:ent data above given will em1ble 
us to revise tlw enlcnlation . \Ve mn:r· assume that wl1h labour at 
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one dollar a day, the cost of washing gravel by this method in 
Canada would be one-fourth as much as in California, or five cents 
the cubic yard. Now, it was shown that the auriferous alluvion 
over an acre at the forks of the Du Loup and Chaudiere yielded, 
during the workings in 1851-52, at the rate of one and thirty-eight 
hundredth grains of gold to the cubic foot, which is equal to thirty
seYcn grains to the cubic yard. At the ordinary fineness of the 
alluvial gold of this region, the value of this would be $1.33 as the 
yield of a cubic yard of gravel. Now as has been already remarked 
in the Report for 1863, the alluvial gold of Canada is not confined 
to the gravel of river-channels, nor to alluvial flats, but is found in 
gravels high above the river-beds, to which the hydraulic method 
might be applied with advantage, even though the proportion of gold 
in them was only a tithe of that in the flats of the Du Loup. 

A consideration not to be lost sight of, is the existence in Canada 
of an old auriferous gravel, which lies beneath the barren boulder
clay, and of which the poorer gravel, overlying this last, is probably 
only a modified portion. The analogy w .hich is evident between 
this 'state of things and the conditions met with in Victoria, 
Bolivia and California, is such as to lead us to expeut that this 
ancient alluvion may, in some parts of the gold region of Lower 
Canada, assume a greater thickness and importance than has hitherto 
been suspected . . 

have the honour to be, 

Sir, 

Your obe<lient servant, 

Office of the Geological Survey, 

Montreal, Feb. 10, 1866 . 

T. STERRY HUNT. 
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ADDRESSED TO 

Sii~ \V. E . LOGAN, F . R. S., F. G. S., 

DIRECTOR OF THE GEOLOGlCA J, SURVEY . 

·srn, 

[n accordance with your instructions, I visited the townships of 
Elzevir, Macloc, Marmorn an<l Tudor, in the North Riding of the 
County of Hast ings, C. vV., in the month of October last, and 
e xamined the mineral deposits occurring there, as also the rocks 
prevail ing in the district, and now beg to communicate to you the 
re:mlt of my obscrYations. 

The general geological features of the rocks of the region have 
already been described in the Reports of the Geological Survey, 
\vhe re they are shewn to belong (with 1 he exception of some over-
lying portions of Lower Si lurian limestone) lo the Laurcntian system. Laurentian 

A description of these fossiliferous limestones, which belong to the rocks. 

Trenton group, and of their characteristic organic remains will he 
found in the General Report (Geol. Canada, pp. 181, lSi.) The 
Laurcntian rocks of Madoc are also described in the same volume, 
p. 32, their limestones on pp. 592, 593, and the iron ores with their 
a::;sociated minerals on pp. 6i5, 676 . 

I have, however, made some observations as to the different types 
of these ancient crystalline rocks met ·with in my examination, which 
I shall proceed to detail. 

Of gneissic rocks several vari et ies were met with, some of which 
const itute granitic gneiss, and others fine gra inPd and typical gneiss 
rock:;. (Sec Geol. Can ., pp. 2~ and 587 ) 
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The latter varir.ty occurs principally to the ca:::;t and south-cast of 1 he 
town of Bridgewa1cr in Elzcvir. Here it consi~ts of a small grained 
mixture of quartz an<l fl e>: h-red ortboclasc feldspar, in which black 
mie;a is sparingly Jissc rni1rn.tcd, partly in isolated laminm, an<l partly 
in layers, which arc but partially continuous. It very frequently con
tains lenticular ve ins of quartz, running parallel ~-i1h the rnicaceous 

Gneiss. layers. Thi s gneiss, towards the ca>:tcm boundary, becomes r ieher 
in mica, and g raduate:::; into mica-schist, which latter rock immedi
ately ~djoins crystalline limestone. Gneiss occur:::: also fur!hcr f<OUth

cast in Hungerford, on lot 1 \\-cnty-ninc, range eleven of that towns hip; 
it con:::is1s of a small grained mixture of white riua rtz, rcddisl1 frld
::::par and clark coloured mie;a, the latter in small qu'.lntity, and in i...;o
latcd scales. The mixture is divided into pcuallel layers by thin 
shee ts made up of larninm of silver-white·, greyish and brownish 
black mica. Thi s gneiss is a:::sociatc<l w itb large ma,:~cs of cry,,,tal 
line limestone. 

Granite gnei~s. Grani1ic gnei:<s is found in the ::::amc neighbourhood a:< the gneiss 
last described. It consists of a small grained mixture of white feld 
spar, greyish qna:rtz, and a very small qnantity of dark coloured 
m~ca, irnrnfilcient to affect the cleavage of the rock. On the f:'i x1 h 
lot of range fiyc of Elzevir, a rock of a sim ilar character occupies 
a considerable area. It is small grained, and consi,;:ts of wbi1c 
fddspar, g reyisli cprnrtz, and_ mere traces of a brO\\·nish mica, <.:lnsc 
to which small particles of iron pyrites are obscn-ab le. The very 
sl ightly rn icaccou,: port ions have a parallel d ire(:t ion, bnt the 
cleavage of the roc-'.k docs not at all follow th em . 

Granite. A rock bearing 1he ciiaracterf:' of granite occnrs extenf:'isely in 
l\fa<loc. On the first lot in conccs.:;ion s ix of that township, to 
the cast of the crystal line limestone which i::; found on the same lot, 
granite has been quarried, and, it is said, used for the hearths of the 
iron furnaces at Marmora. It is fine a raincd, and contains, bc:<id es 
quartz and feldspar, a very little greenish or greenish -white mica. 
On the fourteenth lot of range five, granite is found, coar._er grained 
than that just mentioned, and containing no mica, but in its place 
very small grai ns of specular iron and decomposed iron pyrites. 
Granite of the same character is found on the tenth lot of range six 
in Madoc. Near Marmora works, on the Crow H iYer, a granite is 
exposed, which is small grained ancl contains a :<oft daTk green mica 
in co nsiderable qu antity ... 

- --+--- - -· . ....- - ·- - · ·- - ·-

*It" not in all ca~cs p1J:ssible, wtthout a cardiil ~t11dy oftl1cir 11t\lt11cle, tu ~ay whether tl.ese 
g rarnte-lik e mnsset1 nre intrusive ro,·k~; ilS remarke<l on pag~ .'>'.l'7 of the G-eoloµ-y ol Cnn&un., 

"the coRrse grai nt"<l grani toi<l and porphyritic rnrid1c' (of the L~nrt"ntinn gnei,>), whirh oltcn 
fvrm mounrnin mnr.se.s, sometimes han!, ut first ~iqht, but liulc o! 1he n~pl'<'l of ~trat!.fic<l rof'\;:~. 

and might he rrn•ta~"n for intrusi,-c granites ." 
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Yeins of pegrnatitc, consisting of orthoelase in large grain:; and 
crystals, with quartz and tourmaline, arc found cutting the gncissoicl 
rocks to tb c south of Br iclgcwatcr, and a tourmaline rock is asso
ciatc:d with granite on lot fifteen of the fourth range of Macloc. 

A felsite rock or petrosilex occurs close to the Moira River on the Pctrosil~x . 
cast side of i\1adoc village. It is almost impalpable, difficultly fusi-
ble, of a I ight rose-red colour, and undecomposable by hydrochloric 
acid. Occasionally a small cry:::tal of feldspar is obsc1.·vable in it. 

A quartzite, holding incli;::tinct garnet$, appears to be the rock ad
j oining the McCallnm ore bed in l\larmora. Quartzite also occurs 
in l\ladoc a:'<soc iate<l with slate,.;. 

Conglomerates, consi;.;ting of pebble,.;, generally of quartzite, in a Conglomerate!!, 

scbistosc matrix, and lithologicalJy not unlike some of the Huronian 
rocks, "'are frequ ently met with in l\facloc, and have been described 
on page 32 of the Geology of Canada . . They arc seen among other 
places on the sixth lot of range fi ve , on the road to Tudor. 

_-\ rnica-schist, as already oli::;ervcd, con:;;titutes the eastern boun- :cllica-schist. 

dary of the gneiss of Elzcvii-. Here it is characterised by mica of a 
brownish-black colour, which is prc;::ent in preponderating quantity. 
lt is abo found on the second lot of range four in Elzevir, the 
quartz here predominating, and on the third lot in the same range, 
more evenly foliated, and with small layers of quartz rnnning paral-
lel with it. lt is moreover found in many other "placc8 in the dis-
trict, . ·ometimes of a le::;s crystalline appearance, and imprcanatecl 
with a rgillaccous and calcarcons matter, forming with the latter a 
c::i.lcarcons mica-schist, of which diflercnt varieties are met with at 
Bridgwater. Of these the most characteristic is a small grained 
rnixtur of calcspar an<l qnnrtz, to which a schistose structure is 
given by comparatively thick layer::; of d ark brown mica. Other 

* The rol'ks ol Marmora, !lfadoc, an<l othcr townships in Ilast111 gs, have pro1·isionally been 
clas cd with the Lauren1ian series, with which they appear lo be conformable, and in <.:ommon 
witn whil'h, they hold Eo:won Canadensc, in which however the <.:anals and interspaces of the 
fv~sil are filled with carbonate uf lime, instead of any of the silicates filling them in other part>. 
T hese Ha.ting(rocks may be a higher portion of the Lower Laurentian series than we have 
met ·with ebewhere. It is not to be inforrecl from the presence in them ofa schistose conglo
merate tha t therefore they are Huronian . .As shewn in the Geology of Canacln, p. 31, <.:onglo
merates Ol'Cur in the Laurentinn, as well. as the Huronian •eries. Some may be clispuscd to 
compare)ht! Ilastings rocks with the metamorphic Lower Silurian of Eastern Canada, but the 
mieaccous limestones of Hastings more dosely resemble the mieaceous limestones whid1 run 
from Eastern Canadll inlo Vermont, on the east si<le of the Green Mountains, and whieh, from 
th~ir fossils, are known to Ut! Devonian. The Hastings limestones, which am hig-hly corrugated, 
ar" uncouformably oYerlaid by horizontal beds of the Birds-eye and Black !live r division of the 
Lower Silurian, an<l this i< rndlcient to she\\I how futile 1t would be lo determine their age by 
n1ere lithological resemblances. Their relations are at present under examination, and until 
a suflic1eut number of fa«ts are coll~ctecl, it woul<l be premature to remoYe them from the 
horizon in which they ha1·e ~ccn provisionally plal'ed.-\1". E. L. 
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varieties of this rock are fine grained, and graduate into the 
micaceous crystalline limestones which abound in the region. 

Limestone•. Greyish limestones of this character arc found in Tudor, where they 
sometimes form the wall rock of the veins of galena there met 
with. Tbe lim estones of that locality are, however, most eomrn"only 
fine grained, and dark grey in co lor. Rocks of this character are met 
with all along the Hastings road in the south part of Tudor, also in 
lots 23, 24 and 25, range B, an<l on many other lots in th at township. 
Quite as frequently howeve r a part of the rnicaceous substance cor. 
tained in them forms continuous ~beets, impart ing to the rock the 
character of a calc-schist. This crrey, fine-grained limestone is per
haps more prevalent in Tudor tban the more crystalline granular 
variety to be not iced below~ and i~ often met with in the township 
of Marrnora, where a charaetcristic Yar.iety of .it occurs on lot eight, 
range scvrn. It is also of frequent occurrence to the north of the 
village of Madoc, while to the south of ii the lirnef'tone i · more cry.,;
talline, and the micaceous layers are sometimes associated wilh iron 
pyrites. Similar Yarieties of th is rock occurs in the village of 
Bridgewater, one of them containing reddish C'.alcspar ancl greenish 
mica. 

Granu la r limestone, sometimes purely \\"hit c and saccharoidal, 
and at oihcr times greyish, with a slig htly banded structure, is plenti 
fully met with in this region, and occupies a wide area in the eastern 
part of Hungerford. The town of Bridgwater stands upon another 
area of it, which bas there furnished marble for building purposes. 

A little to th0 southeast of Madoc village it occu rs white and crys
talline, as well as grey and banded, and both varieties have been 
used as building stunes. Other localities of this rock are l\1adoc, 
lots ten and twenty-four, range six; and Marrnora, lot six, range 
eight, and lot sixteen , range eleven. A beautifol variety of dolomite 
occur~ on lot twenty-seven, range one of Sheffield, and many of the 

Dolomite. m1cac:cous limestones of this rcgiou are probably dolomitic. For 
analyses of four dolomites from this region, showing that the rock is 
sometimes very silic iou s, see Genl. Can. , p. 593. 

Greyish slates occur frequently in Madoc. They have the appear
ance and transversal cleavage of many clay-slates, and like them 

Slates. a re easily cut or scratched with a knife. On the othe r hand they do 
not contain so much water, a variety from Macloc, lot fom, range five, 
having lost only ·53 per cent on ignition. The same rock lost on di
gestion with hydrochloric acid 15·74 per cent, principally iron-oxide. 
Fine grains of iron ore are often discernablc in these slates, but they 
are free from calcareous matter, unli:!SS when they graduate into the 
calc-schists above referred to. 
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Hornblendic rocks arc met with in many places in the Laurentian Hornblende 

series, and in one ease at Blythfi.eld a pure hornblende rock or am- rocks. 

phibolite forms a mass 200 feet thick; besides which this m~neral 
characterizes great thicknesses of schists, given rise to hornblendic 
slates and gneiss. (See Gcol. Can. page 24, and a section on the 
Madawaska, pp. 29, 31. For the nomenclature of these hornblcnclic 
rocks sec also p. 6L19, where they are designated amphibolite and dio-
rite.) Rocks of this class occupy a very considerable area in the cast 
part of Madoc, and the west part ofElzcvir. The amphiboli te consists 
of dark green hornblende, in the arrangement of which no paral-
lel structure can be detected. The diorite consis.ts principally 
of the same hornblende, with a small quantity of a white feldspar. 
The rock varies from small grained to coarse grained, and is easily 
fusible before the blowpipe to a black glass. The fe ld spar is of 
difficult fusibility, and is probably albite. The dioritc in many 
places graduates into a clioritc-schist, and in the area above referred 
to, the latter variety is the more abundant of the two. The constituents Diorites , 

in this are. as distinct as in the true diorite, bnt the hornblende 
crystals lie roughly parallel with each other. It has frequently a 
columnar structure, and might then be called a fibrous dioritc. These 
rocks arc especially well developed on the roacls from Briclgewater 
to Madoc, and to Queensborough. Mica is very often as:<ociated "vith 
hornblende, and the schistosc str~ctu re there becomes more decided 
A variety of this type occurs in Elzcvir, lot five, range four, impreg-
nated to such an extent with minute grains of iron pyrites as to con-
stitute a decided fahlband. Occasionally the mica enters into the 
composi tion of the rock without influencing its structure (as in Ma-
doc, lot four, range five,) forming a rock which might be called a 
micaceous diorite, and which would correspond to the kersanton of 
some French lithologists. The schistose varieties of diorite above 
described, by becoming fine grained, graduate into a diorite slate. 
The micaceous varieties arc especially subject to this transition, in 
which the constituents become almost indistinguishable, a nd the Diorite slnte•

slaty cleavage about as perfect as in an argillite. Such a rock 
occurs on the fourteenth lot of the ninth range of Madoc, and in 
Elzevir, lot three, range five, and lot five, range two, and at many 
other points in the diorite region. 

Rocks in which pyroxene takes the place of hornblende arc dis- Pyroxene. 

tinguished by the names of pyroxenite and diabase, to which latter 
rock belong many of the greenstones, (some of whi~h are however 
hornblendic and are proper diorites.) A pyroxenite seems to occur 
on lot twelve of the fourth range of Madoc; it is a coarse grained 
rock, impregnated with calcareous matter, and holding grains of mag-
netic iron ore and of iron pyrites. The encasing rock of the rnagne-
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tic iron at the Big ore bed in Marrr'.lora appears to be a diabase; it 
is fine grained, dark green in col or, ·with an uneven fractnre, and in 
such portions as are crystalline appears to consist wholly of pyroxene. 
The fine grained part is partly decomposed hydrochloric acid, and 
before the blow-pipe fuses with intumescence to a green glass. 

On the sixth lot of the ninth range of Marmora, a coarse grained 
rock occurs, which seems to be a granular diabase. The feldspar, 
which predominates, is yellowish-grey, with cleavage planes of 
pearly lustre, and fuses easily to a blc bby white glass. The pyrox
cnic constituent i:s black, with a dark green streak, and contains 
small particles of iron ore. The rock as a whole, loses 12 · 8 per 
cent of its weight by treatment with hydrochloric acid. Fine grained 
rocks sirn ilar to that of the Big ore bed arc fouml in l\farmora, lot six, 
range eight, and in l\1acloe, lot twelve, range four, and lot ten, range 
si x ; but s ince pyroxene cannot be cl istinguished as a constituent, or 
as accompanying them, it cannot be decided whether thc:;e grcen
stoncs are to be referred to diorite or to diabase. 

Chlorite is sometimes associated with the iron ores of this region, 
and a chlorite slate forms the s ide-rock of the Seymour ore bed, or at 
least cons iderable masses in and around it. 

{f. ASSOCIATION OF THE ROCKS. 

The rocks just described occur associated with each other in such 
a manner as to form the following groups: 

In the east of the district occurs the gneiss region of Elzevir, which 
is made up of gneiss, granitic gneiss, mica-schist, and crystalline 
limestone. The general direct ion of these is north-east and south
wcst, with steep inclination to the south-east. It j ~ worthy of remark 
th at th e mica-schist forms the selvage of the gneiss on the west, and 
that the limestone which adjoins it there is more crystalline than 
farther eastward, where it becomes interstratified with calcareous 
mica-schist. The strike is here N. 20°-54° E., magnetic, and the 
dip 58°-70° S. E. The large exposure of crystalline limestone, 
associated with gneiss, which occnrs in the east part of Hungerford, 
would seem to be part of this group. Rocks of the character of' 
fahlbands sometimes accompany the limestone. The strike is 
~. 40° -66° E., magnetic. 

To the west of the foregoing Jics the region of dioritic rocks 
above referred to. They are almost always vertical, or very slightly 
inclined, and no general strike is deducible from my observations. 
On Elzevir, lots ten and eleven, range one, the strike is N. and S. 
On Madoc, lot fourteen, range nine, N. 40° vV., dip 77° S. W. West 
of Bridge\Yater, N. 80° W., and again N. 80° E. On Elzevir, lot five, 
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range fourteen, N . 70° W.; <lip 50° S. At the locality last named a 
band of micaceous <liorjte is found impregnated with fine grained 
iron pyrites, and w eathering red. It is about thirty feet thi ck, an<l 
is und erlaid a nd overlaid by schi stose diorites free from iron pyrites. 

Th e grnup of rocks which prevai l;; in the larger part of the town
ships of Madoc and Tudor appears to be lllOst com pli cated . Although 
the area is large, it is scarcely possible to regard the rocks as const i
tuting more th an one group. Characteristic g ne iss and mica-schist 
seem altoge ther absent from it, and rocks of a non-crystalline char
acte r prevail. The dark colored micaceous limestone:-:.:, calc-schist,. 
greyish slates, the conglomerates .above clescri bed, together wi th~ 

some diorites an<l grcenstones, arc intcrstratifiecl with each other, . 
and maintain a general direction N. E. and S. W . ; although the 
Yar ia tion from it reached as far as E. and vV. on one har1d, and N . 40° 
E. on the other. In T ndor, and as far south as Kcllerbridge, the clip 
js to the N. or N . W. < 50°-80° ; to th e north of Madoc vi ll age it is 
south-eastward. South of Kellerbriclgc, horizontal ~ilurian limestone 
covers a large part of the measures, and also a g ranite, w hi cli, as it is 
in terposed between the two areas <Vf dilforent dip, may be supposed 
to have bad wme intlucnce in dete rmini ng the positi)n of t11e roc.:b; .. 
The character of the granite has already been described. It occ tUS· 
a lso to the east of i\fo.doc, in contact with crystalline limestone, which 
would seem to graduate into the common grey La nrentian limestone. 
Other igneous roc.:b< are observable, running in an opposite direction 
to 1 he genera l strike of the rocks. In l\farmora a very considerable 
area is covered by the hor izontal Silurian l imestone a lready men
tioned. Hence the relation of the measures concealed by it are not 
so often observable. The same calc-schist seems, however, to make 
up a large part of these , but the strik e is different, being N . vV. and 
S. E ., with south-we:>tward cl ip. Crystalline limestone is of as 
freqncnt occnrrence as in Madoc. Grani tic roc ks prernil in the 
neighbourhood of the l\farrnora work s, and rocks of the character of 
diabase frequently oecur, both as beds and in irregular masses . 

Ill. ECONOl\IlC MINERALS. 

The principal deposits of economic value in this district have
been referred to in former reports of the Geological Survey, and are· 
de:;;cribcd on pp. 675 and 676 of the Geology of Canada. Whatever 
therefore is here mentioned with, regard to th e Kean ore bed, the· 
Big ore bed, and the lithographic stone of Marmora, and to the Sey
mour ore bed of Madoc, must be regarded as supplementary to those 

7 
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<lescriptions. On the other hanJ some <le posits of iron ore in Elzevir, 
Madoc an<l Marmora, and of galena in Tudor are here describe<l for 
the first time. It is to be remembered, however, that since little or no 
work has been done in uncovering some of the last named deposits, 
their geological relations can be but impcrfoctly described. 

Magnetic Iron Ore.-On the third lot in the fifth concession of 
Elzcv ir, at the edge of a consi<lcrable depression in the strata, pro
bably occupied by a continuation of the Bridgewater limestone, a 
ledge of rock protru<les through the soil, having a length of s ixteen 
a nd a breadth of two or three feet, and consisting of magnetite and a 
talcosc or steatitic substance in !>mall parallel layers. The magne
tite greatly predominates, and although the layers are each only 
about one eighth of an inch thick, they arc solid. It runs s li ghtly to 
the north of eas t, and dips 55° S. ;\s to the extent beneath the soil 
\vbieh surrounds it, th ere would appear to be reason to believe that 
it may be extensive. The mixture of ore and slate is very friable, 
and appears to dis integrate rap idly, so it is but rea onablc to suppose 
that much more of it may once have protruded from the soil, and have 
sinec been worn away. To the north-west it is underlaid by dioritc 
slate, striking N. 30 E ., and dipping 59° southward. 

The Seymour ore bed, on the eleventh lot of range five of Madoc, 
seems to hasc a strike of N. 55 vV., and a dip of 55° S. vV. This 
direction is almoo;t a t r ight angles to the general direction of the 
rock of the neighbourhood, but perh aps thi s irregulari ty is owing to 
the proximity of the granite, which shews itself close to the cast end 
of th e lot. The ovc!rlying rock is chlorite slate, and chlorite al::io 
occurs intermixed with the ore. A g reat part of the ore is soli d, and 
free a like from rock and pyritous impurities. Whe n it is less pure, 
act inolit c rock appears to be the principal matrix-it is so metimes 
accompanied by calcspar. The ore taken out when the bed was 
worked amounted to 400 tons, and is said to have averaged 50 per 
cent of iron. The same bed is supposed to continue through lots nine 
and ten in the s ixth, through eight in the seventh a nd e ighth, and 
through twelve in the fourth range ; but I did not observe any consider
able quantity of ore on any of these lots . 

On lot ten in range six, the only magnetic ore observe<l w as in a very 
singular fragrnentary rock, the matrix of which was a fine grained, 
har<l and slightly calcareous g reenstonc. The enclosed fragments 
were quartzite, granite and actynolite rock ; the la tter containing fine 
grained magnetite. A ve in of pyroxene, twelve inches wide, runs 
through the rock. Crystalline limestone also occurs on th e same lot, 
containing at one place actinol ite, an <l at another black hornblende. 
On lot nine in range six, an important bed-the continuation of the 
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Seymour bed-is said to occur. After going over the lot twice, how- l\Iadoc. 

ever, we failed to discover it. On lot eight in range sc~en, a small 
be<l of magnetic iron ore occurs, having a width of from three to four 
foct. It runs N. 40 E., and can scarcely therefore stand in comwction 
with the Seymour bed. 

On lot twelve, in range fonr, fragments of magnetic iron ore were 
found loose, but nothing of consequence in place. Horizontal lime 
stone is seen to overlie the granite, and pyroxenite and diabase also 
occur on the same lot. It is evident, from the foregoing, that nothing 
corresponding to the SPymour ore bed has yet been found on the lots 
through which its apparent strike would lead it. 

The deposit next in importance to 1bc Seymour ore bed is that on 
lot nineteen in range one of Madoc, upon which however no uncover
ing has been done. It is therefore impos.· ible to say what the enclosing 
rock may be, or even the direc tion of the deposit. Going from nortli 
to south, over the patches of ore exposed , the thickness seems about 
twenty-fi ve feet, but it may be greater. The ore is in great part 
pure and solid, but some of it contain iron pyrites. The compass 
is riuite useless near it, and on running a straight line on the course 
N. 9° E. across it, the Yariations from this direction \Vere very g reat 
on approaching the deposit, and as much ::is 90° when immediately 
over it. 

On lot eighteen in the !:lame range, (cast half) some large blocks of 
magnetic ore are fou nd in the alluvium. There was however no 
rock exposure, and I do not think that any considerable deposit 
could exist near the spot where the fragments were found, si nce 
the variation of the needle, on a stra ight line ca'rriecl across them, was 
not more than 4°. 

On lot twenty-five in range six of Madoc there would appear to be 
good rea son for supposing the existence o[ a considerable bed of 
magnetic iron ore, although the depth of soil is considerable. In 
digging into the soil of a ploughed field, at several places, large pieces 
of magnetic ore were found, and unlike the locality last described, the 
smaller fragments dug up at the same time consisted exclusively of 
the same ore. One of the holes was dug to a depth of three feet, 
and although only magnetic ore was thrown out, the solid rock was 
not reaclw<l. 

On the seventeenth lot of range five in Madoc, magnetic iron ore 
occurs in place, and to all appearance in considerable riuantity. It 
is very solid and pure, and possesses polarity. The side-rock 
appears to be granitic gneiss, with hornblende streaks. On lots 
fifteen and sixteen, in range five, magnetic iron ore occurs in 
fragments, but cYidently not in the vicinity of the parent bed. 

7* 
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Kean ore be<l. The Kean ore bed, which is said to occur on the thirteenth lot of 
range three fo Marmora, is doubtless the same as that described in the 
Geology of Canada as situated on the north side of Crow Lake, on 
the twelfth lot of the same range. The average width of the opening 
here is about eight feet, but the ore does not occupy the whole of this 
space°, much of what appears to be serpentine being as::;ociated with 
it. The ore is generally very pure, comparatively little being mixed 
with rock. I could not observe any pyrites, nor could I detect any 
titanium in it. The side-rock of the deposit appears to be a very 
compact coar;::c dioritc. 

Belmont. Very little can be added here to the description already published 
in the Geological reports of the Big ore bed of Belmont. Tlier<' are 
two principal openings about 250 foet apart, the dip in the most 
northerly (the upper one gcologieally) being 60° north-eastward, and 
in the other 80°. More or less ore is observable over the whole of the 
space between the two openings. A large quanti ty is pure and 
solid ore, but an equally large quantity is contaminated with earthy 
and pyritous minerals. A very considerable part of the <lilficulty 
experienced in treating this ore at the l\farmora furnaces mu~t be attri
buted to the fact that no attempt was made at sorting the ore, that is 
in separating that which was too much mixed with the matrix and 
with pyrites, and either throwing it aside, or treating it separately and 
differently. The substance which principally forms the matrix of the 
ore is a pyroxenic greenstone, the nature of which was probably not 
at all ta.ken into consideration in the metallurgical treatment of the 
ore. It doubtless contains comparative ly little silica, and required 
probably little or no limestone to flux it. On the other hand its 
poverty in alumina would render the addition of c lay or loam of 
much advantage in its treatment in the furnace. 

Marmora. The deposit in Marmora, next in importance to the two last 
Mmhore bed. described, is without doubt that known a- 1he Marsh ore bed, 

on the ninth lot of range six. It st rikes N. W. and S. E., like the 
Big ore bed, and clips 55° north-eastward. Although much of the 
ore is pare and solid, a large quantity of it is contaminated with 
iron and copper pyrites, which latter mineral must be considered 
as a very unwelcome impurity. Occasionally the magnetite here is 
crystalline. To the north-eastward of the deposit lies the granular 
diabase which has al ready been described. Magnetic ore also 
occurs on the sixth lot of range one in Marmora, but as no uncovering 
has been done its extent is quite unknown. 

Hematite, Specular iron or Hematite :-This ore has been recently dis
covered in Madoc, principally through the exertions of T. C. Wall-
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bridge, E >'q. M. P. P., who has been active in drawing attention to Hcmatiie . 

the subject. Jt must not howeve r be forgott en that the same ore 
was previously known and work ed near Marmora furnace, and that 
several beds of it a re <lescribed in the Geology of Canada as occur-
ing in th e Laurenti an series. 

In Elzevir, on lot two of range four, this ore occurs in the Elzevir. 

limestone, which has there been worked for building purposes. The 
~trnta run N. 40, E., and dip SOQ north-westward, and crossing th ese 
a vein occurs fill ed with granu lar specular iron, or iron-glance, which 
is however at no place more than s ix inches wide. This i:; th e only 
indication of the occurrence of thi s ore in Elzevir . 

The principal discovery made of this ore in Madoc is on the east Madoc. 

half of th e twelfth lot in range five. In a ploughed fie ld close to the 
road, and in and around a depression in the same field, numerous 
pieces of finely granular hematite , with a steel-grey fracture, but 
wea thering red on the outside, are found over an area mea;;uring 
about te n fathoms eac h way. The soil is more or less reddish 
col0ured, and the nearer tQ the depression the more decided is the 
colour. Although I was informerl that, within the memory of the 
oldest inhabitant, no mining had been done at thi s spot, I could 
not resist thinking that the depression was a ll that remained of an 
open '.Vorking, that mm:h ore had possibly been raised and 
perhaps removed, and much left about the working, which had 
become scattered around, in the process of clearing and ploughing 
the land. The proprietor had refo secl to a llow any one to di g on tl1P 
ti eld, and Mr. \'Vall bridge was therefore obliged to cau se an opening 
to be mad e as close as poss ibl e to it on th e side of the road, On 
digging to a depth uf seven feet, the solid rock was reached . H ere 
the ore is much less compact, and more earthy than that above 
described . It is much mixed with calcspar, and in some places 
the rock appears to be a limestone mixed \Vith ore. A joint 
was observed running east and w est, and clipping 58° S., which 
would lend perhaps some support to the view that tbe depos it is a 
bed. .Although the· ore found in the rock at the bottom of the 
opening, was not, on the whole, equal in quality to that found on the 
.surface, I do not doubt that there exists here a body of hematite of 
first rate quality, and in remunerative quantity. 

On lot nine in range eight a bed of quartzite occurs, through which 
granular iron glance is dis>'eminated, but never in such quantity as 
to be remunerative. On lot thirteen in range two a vein of he rn atite , 
-0nly one inch thick, is seen in a rock, which appears to be porphyritic: 
It strikes N. 40 W. 

The other discoveries of hcmatito in Madoc arc exclusively in 
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alluvium, but as the ore frequent ly occurs in this manner, and as it 
may lead to the discovery of ore in situ, I here enurn<:'rate the lots on 
which it has been found. Lot eight, range seven; here the hematite is, 
sometimes found forming part of conglomerate boulders. Lot six 

Hematite. range seven ; here four holes were dug at places where hematite had 
been found, and although sometimes as deep as four feet, no ore was 

Mndoe. found beneath a depth of e ighteen inches. On reaching the rock it 
was found to be a limestone w ithout ore. The hernatitc vns not found 
on the lowef't-lying part of tbe lot, but rat.her on th e face of the h.igh 
ground . In the low ground vertical strata of slate, containing beds 
of qnartz, and striking to the north of ea-::t, are obf':crvable. Lot twelve 
range six; here, as on the foregoing, the hematite was found on the 
high ground, and vert.ica l strata "\Vere ex posed on tl1e low ground, 
striking N. 50° E. Lots fifteen and six teen, rnnge five; hemat.itc, as 
well as magneti te ore, occurs on the west encl of both the::e lots, in 
fragment s. Lot thirteen, range t"\vo; ht•rc a four-feet hole was sunk 
w here >:ome o:re bad been found, but it failed eve n in stri king the rock. 
As to the origin of tlwsc fragments of hematite, one can scarcely do 
otherwise than suppose th at they arc derived from deposits in the 
ancient Laurentian strata, and th at they have been transported from 
some distance, lik e other drift. The direction oft he bttcr is probably 
the same as that of the ice-grooves on the rocks, which are very often 

Ice grooves. observed in Madoc. I made eight observations of the course of these 
grooves in that township. They varied from N. 6~ 0 E. to N. 18~ 0 E. 
Since moreover the rocks are polished on the north face , but not on 
that turned southward, we may suppose th e drift to have come in 
the direction above given. 

In Macloc, the ore >vhich has been worhcl on lot n ine in range eight, 
(McCallum's ore bed,) is a compact granular hematite, mixed with 
calc>:par, in a fin e grained granit ic rock. There am however no large 
mas,;:es visible, and the deposit cannot Lie regarded as remunerative. 
No regularity, and no decided strike or dip could be observed in or 
arou nd the work ings here. 

Mnrmora. A vein of earthy hcmatite was worked long ago close to the iron 
furnaces at Marmora. It appeared to strike~. 75° E., and todip60° 
north -westward, and cannot be regarded as parallel with the neigh
bouring strata. The immediate side-rock is a fine grained cliorite, 
and the ore is frequently associated in the Yein with chlorite. The 
ore is said to be exhausted, but there would :-.eem to be no reason for 
assuming this, s ince no mining has been done below the level of 1he 
river. It is quite' possible however that there it would pay for ex
cavatio11. 

The dero;.:its of iron ore just described may be classified m: fol lows: 
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Deposits where the ore occurs in large, or at least in apparently 
remunerative, quantity :

Elzevir . . . . . . . . . . . .... rnngc V 
1ifadoc..... . . . . . . . . . . . . '' \l 

" . . . . . . . . . . . . . . . . " I 
" . . . . . . . . . . . . . . . . . . " VI 

" 
" 

Marmora . .. . ....... . 

" 

" 
" 
" 
" 

v 
v 
III 
IX 

lot 3 

" 11 
" 19 
" 25 

" 17 
" 12 
" 13 
" 6 

Iron localit ies. 

Belmont. ...... . . . . . . . . . " I " 7 and 8 

D eposits where, so far as shewn by the explorntions hith erto made, 
ore <loes not occur in paying quantities :-

1fadoc . . . . . . . .... rnnge V I lot 10 
" .. . .. . .. . . . . . " VI " 9 
" . . . . . . . . . . " VII " 8 
" . . . . . .. .. " V lII " 9 

Marmora. . . . . . . . . . " VJ " 1 
" . . . . . . . . " VIII " 9 
" . . . . . . . . . " III " 8 

Galena :-This ore is found in f'O many localjties in Tudor, and in Lead ors . 

such quantity, as fully to e ntitle 1hat township, and 1hc ncigh-
bonng one of Lake, to the name of a lca<l-bearing region. J wRs un able 
to ascertain when or by whom the first discovery of lead in 1his 
district had been made, but the first explorations see m 1o have beeru 
commenced f'Ome what more than three years ago, by Mr. Peter 
Charde, of Stirling, C. vV., s ince which time it riprears to have· 
oceupie<l more or less the attention of th e sett lcrs. The prevailing rock; 
is the dark grey micaceous limestone or calc-schi st described among 
the rocks of the district, with w hich are associated beds of rock of; 
a more slaty, and others of a clioritic character. Th e lntter are di s
tinguished from the calcareous strnta by their darker colour, and by 
projecting above the neighbouring surfaces, \vhid1 have worn 
away more readily. The ore is exclusively galPna, occasionally 
associated with blendc an<l iron pyriteR, and th er<c minerals occur in 
veins, eonsisting chie fly of calcspar, with a little qnartz, the bearing 
of ·which is almo:::t always N. W. and S. E. (from N. :J5° W . to N. 
85° \V. ), and at an angle more or less great with the strike of th e 
rocks of the country. The strat ification of the;::e rocks is every-
\vhere di ;::tinct an<l decided, and th e limef'tonc in this respect, an<l 
in being darker coloured, differs from the ordinary crys1alline lime-
stone of the Laurentian system. As to the quantity of galena con-
tained in these veins, it is in Rome instances very considcrn.ble, and 
in others scarcely cnongh to pay. Among the lodes of the first cla ~st 
th at :is to say, those in ·whi ch a large quantity of lead, or at lea;::,. 
a probably remunerative quantity occurs, the fol lowing m ay be· 
c:::pecially mentioned . 



Lake. 

Tudor, 

104 GEOLOGICAL SURVEY OF C.ANADA-1R66. 

On lo~ eight in range ten of Lake a lod e is found stri king N. 35 
W., upon which two openings have been made about fifteen feet 
apnrt. At one of these it seems about two feet wide, and the 
qnanti.ty of solid galena CO!ltai.ned in it, about ten inches thick. 
At the other opening the f)Uantity of galena seemed equally con
siderable, but the w idth of the lode was not ascertainable. Although 
it was evident that the lode crossed the stratification of the enclosing 
rock, the ends of the strata being perceptible, still there was not an 
exposure sufficient to admit of the direction of the latter being 
determined. 

On lots thirty and thirty-one, on the cast side of the Hastingg road, 
a vein occurs, having a <lircc t ion of N. 57° to 60° W., and a dip of 7 5° 
to 86° south-eastward . It is about e ight inches wide, and contains a 
thickness of from two to three inches of galena. The side-rock is 
calc-schist, as usual, striking N. 86 E., and clipping 55° northward. 

A gale na ve in is lik ewise found on lot ten in range eleven of Lake . 
It strik f's N. 50 W., stands nearly verti.c:al, and seems to be about 
two feet wide. The walls are very distinct, and ·would seem to give 
promise ofa go::id regular lo<le, but the veiu-stonc itself was covered 
up with rubbish, and I coul<l observe nothing as to its content in 
galena. A considerable quantity of ore, however, i:; said to be 
visible in the lode. 

On lot thirty-four in range four of Tudor, a lode is said to occur, 
containing four inches of galena. 

On the vein situated on lot twenty-eight, in range B of Tudor, a shaft 
has been sunk (which is said to be thirty-seven foet deep), an<l some 
sloping done, but the work was half fille<l with water at the 1ime of 
my vi s it. The lode is said to be eight inches thick at the bottom, and 
to contain six inches cf galena, but at the end of the ·tope I could 
only observe a vein one inch wide, with ha lf an inch of ga lena, 
besides a few other minute strings of orf' . Ten tons of galem1 are 
said to have been extracted from the working. Thi s is equivalent to 
1250 lbs per square fathom of vein excavated , or to 1hree quarters 
of an inch of solid ga lena in the vein. Howevf'r small this quantity 
may seem, it would nevertheless pay for the expenses of stop ing, 
when once the mine had been openc<l up by shafts an<l levels. The 
strike of the vein, whicl1 stood vertical, was N. 70° W. That of the 
rocks enclos ing i.t N . 4° E:., the dip being 60° westward. 

On lot twenty-three of block Bin Tudor, a two-inch vein is found, 
which is very well lill cd with ga lena. It strikes N. 85° W., crossing 
.strata which run K. 20° K and clip 89° \\-estward. A smaller vein, 
from one liaif of an inch to one inch wide, runs parall e l with the 
strata, ;.ind intersects tl!e other vein . 
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With regard to the thicknei'ses given above, of the galena in the 
varion<; lodes, it is to be remembered that th ese arc only the prcf.:ent 
visihlc thiclrnesses, which may vary with eYe ry fathom or foot of 
~he lode opened up ; and that possibly very large areas of the vein 
may contain no galena at all. Upon such changes the success or 
failure of any mining enterprise depends, and the only way in 
which it can be divested of this uncertain character, in the case 
0f an api>arently goocl lode, is to have the shafts , levels and other 
exploratory workings alway,· carried on sufficiently far in advance 
of t hnse for die extraction of orP. 

Besides the localities just mentioned, galena is said to have been 
found upon th e following properties, but whether in remunerative 
quantity or not, future explorations must decide 

J[astlugs Road, 'vest side .... .. .. lots 2 an<l 3 
" " " .. .. . . _ . _ . " 15 and JG 
" " " __ ... ___ . _ " I 7 and JS 
" " " . . __ .. - - - - " 31 and 32 
" " " in r ear of " 19 and 20 

Ifostiugs Road, east side._ .... _ .. " 13 and 14 

" " " 
" " 
" " " 
" " 

,, 
" t. " 

J,ake .. . .. .... range 
:Marmorn .. .. ... " 
Tudor ....... " 

H " 
" " 
" " 
" " 
" " 
" " 
'· " 
'· " 
" " 
'· " 
" " 

Limerick, " 

XL 
UL 
lIL 
V. 
VI. 
VIL 
XIX. 
A. 
A. 
A. 
A. 
B. 
B. 
B. 
II. 

" 15 and 16 
'' 2-t and 25 
" 26 and 27 
" 2 and :20 
" 32 and 33 
" 11 
" :28 and :29 
,, 32 

" ]2 

" 11 
" 10 
" 26, 27 and 28 
" 21 and 22 
" 23 and 24 
" :25 and 26 
" :27 and :2 
" 5 and 6 
" 27 
" 28 
" 21, 28 and 29 

Sutphuret of Antimony :-In the crystalline dolomite which occurs Antimony. 

<0n the twenty-sevent h lot of range one of Sheffield, sulphuret of 
antimony is found in small quantity, striking, like rhe dolomite, 
~- 40° -45° E. Mica and iron pyrites accompany it. Since 
11owever it is not connected with any decid ed vein-stone, and 
moreove r runs parallel with . the enclosing rock, the occurrence can 
hardly be supposed to be of much importance. 
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Copper ore. Copper Ore :"-On lot thirty-three in range t\vel vc of Hungerford ,, 
a small quantity of copper pyrites is found. It occurs in dolomite, the· 
apparent course of which is N. 50°-55° E. Running parallel with• 
the dolomite, a n arrow band is found in it containing tremolite, 
mica, iron pyrites, and an inconsiderable quantity of cop per pyrites. 

The latter ore, together with purple copp~r; occurs in larger 
quantity on the south-wc~t quarter of lot eighteen, in range five of 
Madoc. A large opening has been made here on tbc deposit, but on · 
account of being half full of \Vatcr, no minute examination could be 
made. It appear;:; however to run parallel with the enclosing slates· 
E. and W. To judge from the debri s ly ing around the work in15 a 
considerable quantity of ore must have been excavated. The m atrix 
consisted chiefly of calcspar, bitter spar and clilorite, together '•it h 
some iron pyrite~ . Part of the vein appeared al so to be of a brec-· 
ciatcd character, srna ll fragment s of crystalli ne limestone being 
cemented togeth er by a matrix of purple copp~r. Tb c enclosing rock 
is a gree11ish epidotic g ne iss, \vitb red fcJcl spathic and grey qnartzose· 
layers, and includes quartz veins holding cp icl otc, chlorite and 
scales of spe~lar iron. 

i ron pyrites . Iron Pyrites :-In Madoc, lot e]cycn, range eleven, a deposit of this 
mineral is found in a Jioritic slate, wlrich has a fi brons structure , and 
contains coarse garnet~. The pyrites is some places very solid, and 
at oth ers mixed with the siJc-rock. At one place in the bed of the 
brook which runs through tb c lot, a thickness of three feet of solid 
pyrites is obserntblc. 

* Ope11ing• for copper ore were mnde in 1863 -64 in several plares 111 the township ofLnke,. 
the princ·ipal u 1H :~ of ·"vh ich were near M r. J. JA>uck's clearin!5· There, on the t:n:-.t ~ide of the 
stream, i:s exposed a bnnd of fi ne grained greyish cry~talli11c li mestone nbout th rt y feet w ide, 
lying amon g !'! r.histos~ rocks, an<l dipping E. S. E . at a liigh angle. It contains d s:-eminate<l 
g rains of ('Opper pyrit es, and ncn r 11 s we!-lern border arc f011n<l rna~:--C::' of the ore, nearly pure, 

and three or four pound:" in 'vcight. About n quart~r of a mile to the \ Y e.St of th t::' , an<l 011 the 
opposite ~i<lc of the ~lrcam, i~ a ridgt:! 01 thi~ k-bedded hard c:rcenbh qnnrt zo~e roc: k , dipping 

southcastwarJly at n high nngle,and t·ul by numerous veins of white quartz, sometime.shoit.ling 

green .scaly chlori tc. Other veins <."Urry a mixiUre of quartz un<l hitter :io::par, w ith pnrpllj copper 

ore occasionally \\'ith granular o1uci~t iron. The principal .. ;ein 'vns cxpos~c.l fur abou t twenty 

ft:ct, anc..l " 'as nearly vertical, hut brecciatt..-.1, irregular, and ns fa r 3..S vould he Sl'en Jrom the 

c x" arntio ns in Septemht,r, 186·1, too poor in coppe r to be w roug lit with profi~ . Jn desc·ending 
Deer lli\·cr ft11c.1 l..)cer Lake:: grc-cn i~h quartzo:-.c rod~~, $imi \ar in dip and in c·haracler to t ho~e ~as t 

c..lt:scribed, are set!n in :"t.'vernl plaees to be cu t hy :-mall quartz vdns, <·cnrying ns bel;1re 1·h!orite 

and b itter ~pa r, w ith small por11 011• of ye llo w copJ"'' ore. Similar ro<"ks al-<o O('l' Ur Oil nn 1•land 
in Belmont Lake, ·wh ere an openin g has l>t'en 111 nde on an \•e in of qua rt~, 'vhieh sometirn .... s 
hol<l s a little red ort ho<:lasc and wh il e m ien, and "arri .. s a portio n of copper pyrit e", o t whif'h 
promising speeimens nre obtained; hut the vt:in, 'vh ich i.t' irregular, 'va~ rarely lll Orl" than 

six inehes 'vtdc, in the opening made in Scplt~ mher, l~G..J , un<l the rpnt nlity of urt: w;.1s too ~rnal 

to be of eeonornic value. 
Copper pyrit es Wf\~ al:-::o ohse1Ted in smnll <Jnn ntities d isst'm inat eU in a grt'Cnbh rn i,·nceon' 

roek in lot 27, rRn ge I of ~1armora. It i::5 not irr..po~sil.J!t: that uvailaUle quantities of <.·opper ort.I 

mny yet be fo uuU w ith thr. limt!Slo11e l1a11c.1 in L ake, dt"riCji be<l above, bu t al l ufthe Yei n~ oh~crvee· 
L~r me in th~ hard Cjllrll't:t . 1:-e roeks ,,(th is region \Vere too small and too 1rreµ:ular to be wroug-h t 

w ith priifit. T. ~TERitY H UNT. 
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On the seventeenth lot of range eleven of Marmora, iron pyrites is 
found, apparently crossing the stratification in the cl irection of N. 40° 
W. The rock of the country is here limestone, rather crystalline, 
and striking N. 50° E. 

On lot t\vo in range four of Elzcvir, white iron pyrilPs occurs in 
comparative ly small quantity. I examined it for copper, nickel and 
cobalt, but fonnd none of these metals present. 

fVad :-This variety of oxide of manganese is found loose in Manganese,. 

cons iderable quantity in a ploughed field, on the fourth lot of range 
five, in Madoc. 

Whetstones :-lmrnecliately to the west of the village of I3riclge- Whetstone. 

water, there is found at the edge of the crystalline limestone of that 
place, calcareous ltornblcndic slates, some of which would appear to 
be fit for wh1::tstones. See Geology of Canada, page SOD. 

Marble :-The localitic" where crystall ine limestone or marble is Marble. 

found, have been already given. lt merely rrrnains to be stated that 
in the following lots it has been actually quarrieJ, and used as bni lding 
stone. Elzevir Vf, l; Madoc VI, 1; Marmora XI, 16. So far as 
these localit ies have been worked, it docs not appear that marble has 
been produced of a quality snitablc frrr ornamental purposes 

Lithographic Stone :-The deposit of this rock described in the Lithographic 

Geology of Canada, p. 834, has Rince the publication of that Report stone. 

been worked to a considerable extent. A large area bas been 
uncovered, and a very large number of blocks quarried out. There 
appear to be two different qualities in the bed; the upper layer, 
which is two feet, three inches thick, contains a few crystalline 
calcarcons grains scattereJ through it, while the lower layer, fifteen 
inches thick, is perfectly free from them. The tirst mentioned sort 
has been pronounced of the best quality, by the lithographers who 
have used it, but an impression ~'ecms to prevail among those who 
have been employed in preparing the stone for market, that the 
lower layer will yet prove to be the bet tcr of the I '>VO. 

lV. MANUFACTURE OF IRON. 

Although the deposits of iron ore a lready described are in many 
cases quite unclevclopccl, there arc others of such extent as fully to 
juRtify any attempt which might be made to smelt the iron on the Iron working .. 

spot. Until this is clone, or until railway communication renders 
the exportation of the ore possible, it is unreasonable to expect that 
the proprietors of the iron deposits recently discovered, will exert 
themselves much to clevelope them. Not a little experienec has 
been gained both in Madoc and l\1armora in the metallurgical 
treatment. of the iron ore of those township;:., and it would be a 
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misfortune if it were to be neglected in future attempts in smelting. 
I propose therefore to put upon record some of the general 
results of this experience, altogether neglecting any reference to 
the ill fortune and worse management, which, more than any thing 
.else, have contributed to rcnd e1= abortive the at tempts hitherto made 
to establish the manufactme of iron in the district. 

The first attempts at iron smelting were made in Marmora, but so 
'long ago, and under so many d iffercnt managers, that it is a difficult 
nnatter now to obtain thoroughly reliable information regarding 
them. The la!St blast made at the Marmora furnace was however 
under the charge of Mr. Bentley, who li till resides at Marmora 
.v illage, and from him I have gathered the following particulars, 
which [ believe to be substantia lly correct. The furnace then ran 
forty days in all, and was working well, and constantly increasing in 
:yield, when orders was given to blow out, because funds to pay the 
workmen were not forthcoming Until the fourteenth day a hot blast 
was employed, but the heating apparatus then broke down, and 
filuring the remaining twenty-six <lays a cold blast was used. The 
charge consisted of 400 lb:;. o re, and 23 lbs. limestone. The fuel used 
to each charge was 16 bushels of charcoal. While the hot blast was 
being used, 50 charges were smelted per diem, and 5 tons of iron 
produced. With cold ai r the ore consumed and the iron produced, 
amounted only to three fifth s of these quantities. To ascertain the 
actual cost of producing the iron was more difficult, as the general 
expenses of the establishment were enormous. Assuming these to 
amount to $2 per ton of product, the following may be considered 
as the actual cost of one day's running, during the last trial of the 
h0t blast at Marmora. 

10 tons of ore @ $2 
800 bushels of charcoal 

$20 00 
48 00 

1 furnace-man 2 50 
8 labourers . . .. _ 8 00 
Repairs, wear and tenr, &c 4 OU 
General expenses ___ . _ . _ . . . . . . . . 10 00 
Cartage to Belleville of 5 tons of iron ...... _. 20 00 

$11'.l 50 

equal to $22 . 50 per ton. Now as the pig iron probably realized 
$27 per ton in Belleville, a profit of $4.50 per ton would appear to 
have been made. Mr. Bentley was · however always opposed to 
selling pig iron, and wished to put the product into castings direct 
from the furnace. This he estimated would have cost $ 12 per ton for 
coarse, and $18 per ton for fine castings, or on an average $15, and 
including the C0$1. of the iron, $37 . 50. The average value of the 
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castings produced, Mr. Bentley estimated at four cents per lb., but Iron smelting .. 

if only three cents be allowed it would nevertheless amount to $60, 
and leave a profit of $22 . 50 per ton. Although Mr. Bentley's ideas 
with regard to casting from the furnace were never put into practice 
at Marmora, there seems to be no doubt that 1his would have been 
1he more profitable method. 

Having referred to past experience at Marmora, it might be well Proposed pion •. 

to enquire as to what course ought to be adopted in future, in order to 
the success of the iron manufacture thei·e. First of all, it would seem 
indispensable that the ore should be sorted more carefully, and that 
the pyritous varieti es of it should undergo a thorough roasting. 
The breaking up of the ore should be done by a Blake's rock- breaker, 
or a similar labor-saving machine. In stead of drawing the wood 
10 the furnaces, and there charring it in kilns, it -vvould probably be 
cheaper to have it clone in pits in the woods. Clay, or clayey loam, 
should, accord ing to past experience both at Madoc and Marmora, 
be su bsti1utecl for lime as a flux. The iron should be sent to market 
in the form of castings, and among those which it would seem most 
suitable and profitable to make, railway-car wheels ought especially 
to be mentioned. The establishrr ent of railway communication 
wi1h the front would, of course, give a great impetus, as well to the 
development of the iron manufacture , as to 1 hat of a trade in ore with 
the United States. 

The ore bed occurr ing o~ 1hc eleventh lot of range five of Madoc ll1adoc_ 

furni shed the ore sme lted by Mr. Uriah Seymour in his fnrnace at 
Madoc vi llage. The first experiment with the ore was made by Mr. 
Seymour in the furnace owned by him and his partners at Wolcott, 
W ayne County, New York. This was in the winter of 18:-35. 
Three and a ha lf tons were treated, and it was found to improve the 
quality of the iron previously made there. First one-fourth and then 
on e-half of the Canarlian ore was used, and th e inm produced 
became softer and stronger. Ultimately tne Canadian ore alone was 
charged into -the furnace, and a still better quality of j ron was 
obtained. These results being considered satisfactory, Mr. Seymour 
erected a furnace at Madoc, 'in ·1837, and put it in bl ast. Limestone 
w as used as a flux:, and three different blasts were s tarted , with 
di fferent materials (found in the ncighborhood) for hearthstones. In 
each of these three trials the hearth stone was rapidly cut out by 
the slag, the furnace became unworkably, and was blown out; 
al ways at a great expense for repairing the furnace, an<l for fuel in 
heat ~:1g it up. Mr. Seymour, supposing the bad quality of the 
hearthstones to be the cause of these misfortunes, procmed a new 
hearth from Rossie in New York, of the materia l used in the furnaces . 
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there. The furnace was again started, but by way of precaution, 
with a blast al only one tuyerc. Thi:! same flux was u:::ecl as formerly, 
and the same slag was produced, cutting into the Ros:::ie stone as 
much as it had ever done into the hearthstones previously used. It 
having been thus demonstrated that the former hearthstones were 
not at fault, s ince even tlie Rossie stone coulJ not withstand the 
slag, l\fr. Seymour decided to alter the flux, substituting for the 
limestone a sandy clay. This was done, the blast was stopped at the 
damaged tuycre, and introduced at the one which had been kept 
unused. Very soon the character of the slag changed. It became 
mild, did not cut into the hearth:stone, and kept fluid and in motion 
long after it left the furnace. The iron was of excellent quality, but 
at this time the stock of charcoal became exhausted, it being 
impossible to procure charcoal burnern to keep up the supply. 
Reduced to extremity, Mr. Seymour caused cord-wood to be sawn 
up into lengths of two 1eet, and used instead of charcoa l. For 
seventy-five clays he continued to work his furnace with the same 
fuel, and with only one tuyere, producing a good slag, and excellent 
iron to the extent of one ton daily. About cigh1y tons were pro
duced, in all, dming the blast, and cast into stoves, pola:;h-kettles, 
etc., besides a small quanlity of pig iron. The latter found a ready 
sale in Belleville, at $27 per ton, and was considered of fir::t rate 
quality for machinery. Encouraged by his success in smelting with 
wood, Mr. Seymour repaired the furnace, ' and started it again with 
wood alone as fuel, and with the two tuyercs at work. From two 
to two and a half tons of iron were produced daily, but it was of an 
inferior quali1y; the castings made with it cracked in cooling. Mr. 
Seymour was led to suspect that this was cau eel by the wood 
<lescending too quickly, and insufficiently charred, into the furnace. 
That this did affect the q11ality of the iron was proved by stopping one 
-of the tuycres. The daily produce sank to one and a quarter tons, 
but the good quality of the iron was restored, and the furnace kept 
in blast three months. The exact cost of the operation l could not 
ascertain, but Mr. Seymour assured me that, accordi_ng to his books, 
this blast contributed somewhat t.o improve the financial position of 
the concern. The daily product of iron was however too small, and 
smelting with charcoal was again resumed, in the midst of which Mr. 
Seymour's partner \Vas killed by an explosion in the mine. The 
difficulty of settling with his heirs became supera<lded to the financial 
clifiiculties of the concern, and Mr. Seymour's means having become 
exhausted, he was obliged to suspend smelting operations. Among 
the facts demonstrated by his experience, not 1he least inleresting \vas 
the producing of cast iron of excellent quality, in a blast-furnace, 
with wood alone as fuel. Mr. Seymour entertains the op inion (and 
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-surely his experience justifies him in so doing,) that were a furnace Smeltiob" wiih 

-specially built for the purpose, and so high as to a llow the materials wood. 

fifty hours to descend, wood could be used as fuel, and five tons of 
fron produced daily. His estimate of the cost of doing this is as 
follows :-

15 cords of woocl at $1. 00 .................. $Li 00 
JO tons of iron ore at 'LiO... .. .... ... .... 15 00 
l~ " loam...... ........... .......... 1 50 
Crnsliing ore, at 10 cents. . . . . .. . . . . . . . . . . . . 1 00 
J,abolll', 2 top-men.. .. . .. . .. . .. .. .. .. .. .. . 4 00 

'' 2 furnace-men. . . . . . . . . . . . . . . . . . . . -! 00 
" I gutter-man.. . . . . . . . . . . 1 50 
" 1 overseer.. . . . . . . . . . . . . . . . 5 00 

\\rem· and tear, &c . . . . . . . . . . . . . . . . . . . . 5 00 
fieneral expenses 8 00 

$50 ro 

Thi::; is equal to $ l i per ton of iron produced, and if the freight 
to Belleville be added, the total cost is $ 16 per ton. With cast 
iron at $26, the profit would be $10 per ton. An impression has 
always prevailed in smelting the magnetic ores of the district, that 
th e operation would be rend ered less difficult by the admixture of 
soft ore, that i:<, of bog ore or hernatite. There is, in all likelihood, 
some foundation for this opinion, and if so, there ought to be 
no obstacle to th e success of smelting in Madoc, where, besides the 
excellent ore of the Seymour bed, the hematite on the twelfth lot of 
range five is easily procurable. In future attempts at smelting in 
Mn.doc the course to be adopted woulcl resemble somewhat that 
proposed in the ca:;:c of Marmora. Owing to the purity of the Madoc 
ore a roasting could however be altogether dispensed ·with. 

On general grounds it would seem reasonable to suppose, that 
when properly conducted, the "amc success would attend the 
iron manufacture in Madoc and Marmora, as has attended it in 
other countries where similar conditions exist. In Sweden and 
Norway, as in Canada, the ores arc generally magnetic, 1he fuel 
charcoal, the motive power water, the means of tran,.port and com
munication imperfect; labour is certainly cheaper, but the ores arc 
less ri ch (33 per cent. being the average in Norway.) The same 
conditions as to ore, fuel, etc., obtain in New York, where the 
smelting of iron ores seem to be very successful ; and if care be 
taken to employ the same skill, and with due care and judgment, 
the i;:ame apparatus and processes which are there applied, with 
p rhaps slight modifications, iron would doubtless be as successfully 
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made in Canada as in New York. The protective dnty in the latter 
country is to a great extent balanced by the higher prices for labour 
and fuel. 

V. EXPORT OF IRON ORE. 

The fact of the ex istence of a most extensive trade in iron ore 
betwerm the south shore of Lake Superior and the lake cities, and also 
between the latter and Lake Champlain, has frequently caused 
attempts to be made to bring the Canadian ores to the same market. 
From information which I have gathered, it \Vould appear that the de
mand for ore from Lake Superior has greatly diminished lately, and 
that the quantity shipped last summer was not more than one third of 

Shipping ore. the quantity of the previou,.; year. This, however, would not so mate
rially affect the export of ore from Canada. as miglit at fir~<t be sup
posed. The magnetic ores from Canada would not compete with the 
hematites from Lake Superior. They are required rather for mixing 
with the latter, and are a SU bsti tnte for the magnetic 01'1! or Lake 
Champlain."' It must not however be su pposed that every magnetic 
ore from Canada would serve as sueh a substitute . Besides being 
of such a character as to smelt readi ly with the Lake Superior ore, 
it must be free from all impurities, and e>"pccially from iron pyrites. 
Various ores eontaining imch impurities have been shipped from 
Canada, and rejected at Cleveland. Ores containing even a small 
quantity of iron pyrites cannot be used there, because they have nu 
apparatus or conveniences there for roasting. Ores from Canada 
must therefore be thoroughly free from iron pyrites, or else 1 horoughly 
well roasted before shipment. As to whether the ores of th is dis
tri ct would be found suitable for the sme lting furnaces of the 
United States, this can only be ascertained by actual tria l. But there 
appears no reason to doubt that the larger number of them would 
answer. A large proportion of the ore from 11ic Big ore bed of Bel
mont would be useless, unless it were first thoroughly well roasted 
a t the mine. 13 ut thP. purest ore from it , as well as most of the 
other workable de posits, and especially from the Seymour ore bed, 
would doubtless tincl a ready market. The price paid recentiy for 

* The magnetic ores of the Laurentian region, on the W<"Stern >hore of Lake Champlain, are 
extt'ns1vely mined, and nccor<ling tu reliable darn, now furnish about 300,000 tuns of ore yearly. 
Ot 1h1s ubout 100,000 tons are smelted in the clistric1, and 200,000 tons exporteJ to Yai-ious parts. 
Much of th e ore is -h ippt>,l to Pittsburg, .Penn., a nd it is also taken ns far as llhode I slnncl and 
Vir;:ci c 1a . The price of the ore at the ports 0:1 Lake Champlain is now, in 1866, from five to 
sev"" dollars the tori, Ameri,·an cu1rency, the variati<Hl depending upon the quality of the ore. 

T, S. U, 
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Champlain ore, delivered at Cleaveland, was $ 10 per ton, American Shipping-ore. 

curreney, and pure Canad ian magnetic ore would bring almost as 
much . The Lake Superior ore only brings $7 . bO per ton, American 
currency. Assuming $6. 50 in gold as the value of a ton of pure 
Canadian ore, and also assum ing that railway communication were 
established with the front., many of the ores of the district could 
doubtless be worked for ex portation with much advantage . The 
cost, under such circumstances, of bringing a ton of ore from the 
principal deposits of the district, to Cleaveland, could scarcely be 
more than as follows : 

Cost of the ore per ton. . . . . . . . . . . . . . . . . . $2 00 
}~ailway freight . . . . . . . . . 2 00 
Shipping to Cleaveland. . . . . . . . . . . . . . . . . . . . 1 00 

~5 00 

A balance would therefore remain of $1. 50 per ton of ore. 

I remain, Sir, 

Your most obedient servant, 

THOMAS MACF ARLA.NE. 

Actonvale, C. E., Deer. 14, 1865. 

s 
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OF 

THO~IAS :MACFARLANE, ESQ .. 

ADDRESSED TO 

SIR W. E. LOGAN, F. H. S., F. G. S .. 

DIRECTOR OF THE GEOLOGICAL SURVEY. 

Srn, 

In tl1e month of June last I was honored with your instructions to · 
make an examination of the east shore of Lake Superior, to ascertain 
the line of division between the Laurentian and Huronian rocks 
there, and to give special attE'ntion to the economic minerals and the 
mines of the region. The period from the 23rd of June to the 1 lth 
of August, was spent between the Sault Ste. l\faric and Montreal 
River, and from the last uamcd date till the 29th of August, I was 
engaged in examining 1hc mines and rocks of Michipicoten island, 
and those of the north :::bore between that island and Michipicoten 
harbour. While at Sau}t Ste. Marie, I also took the opportunity of' 
spending a day among the Huronian rocks which occur to the north
eastward of that place, and during the first half of the month of 
September, I visited the copper mines of Portage lake, in Michigan. 

In the Geology of Canada you have already described, in general 
1erms, the rocks of the district above referred to, dividing them into 
the Laurentian, Huronian, and Upper Copper-bearing series, which 
latter you have since identified with the Quebec group of Eastern 
Ganada. In the present report I shall describe in the same order, the: 
rocks and economic minerals which came under my observation. 

I. LAURENTlAN SERIES. 

The rocks of this formation which occur on Lake Superior, seem 
to differ somewhat from those of other parts of Canada. They are 

8* 
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all highly crystalline, seldom thoroughly gneissoid , and tli cy arc 
unaccompanied by the crystalline limestone, which is such a marked 
feat ure in some other Laurentian distri cts. 

Characteristic micaceous gneiss was only observed by me at P oint 
aux Mines, and a_t Goulais Falls, about fifty miles up the Goulais 
River . The man~cr of its occurrence at the latte r locality is remark
able, and may be first described. The gnei:;;s is very distinctiy foli
a ted , contains a consid erable quantity of brownish-black mica, intcr
laminatcd witli qn artzo-fcldspathic layer::;, and possessc,.; a specific 
g ravity of 2 ·74 to 2 ·7G. Its strike and dip arc variable; the fo rmer 
seems however to ave rage N. 55° E., and the latter varies from 14° 
to 26° north-westward. It is interstrat ified with a small grained 
granitoicl gncis::; , containing much less mica tlian the last, and 
havi ng a sp. g r. of '2· 71 to 2 ·72. This f'amc gneis oid granite 
intersect::; the micaccous gneiss in ve ins, and both of thc;;e rocks arc 
cut by a coarse gra ined gran ite, almost destitute of mica, and com
pletely so of parallel structure. The strata of the gne iss a rc much 
cont orted, in places. The intersecting granites are a lm ost equal in 
quantity to the g neiss itse lf, and a lthoug h they occur as irregular 
ve in ::;, they arc, at the point of junction, as firmly unit ed with the 
g neiss as any two pieces of one and the same rock could \veil be. 

There arc othe r imtanccs of aggregations of rocks similar to that 
just described, which may properly be refe rred to here. Between 
Goulais F a lls a nd the point where the line of junction betw een the 
Laurenti an and Huronian rocks crosses Gonlais River, there arc 
numerous ex posures of g nc issoid rocks, but characteristic gneiss is 
of rare occurrence among them. At several places hornblende schi:;;t, 
in fragments, is observed enclosed in a gneissoid granite. Some of 
them arc longer tl1an other:;;, and have their longer axes running N. 
50° to G0° W. Hand specimens of the enclosing granite shew little 
or no mark of foliation, but, when seen in place , a faint parallel 
s tructure is observable, the strike of whic h is N. 50° to 60° W. Both 
the hornblende fragments and the g ncissoid gran ite are cut by veins 
of newer granite. At one place the fragments w ere observed enclosed 
in a granitoid gneis::;, or in a g neiss whose foliation is not so decided 
as that of characteristic gneiss. On the south-east shores of Goulai s 
Bay, a beautiful g roup of gneissoid rocks is exposed, the mutual 
relations of which arc simila r to those above described. Fragments 
of hornblende-rock or schist, vary in g from half an inch to three feet 
in diameter, are enclosed in a coarse grained syenitic granite, in 
which occasionally a rough parallelism of the hornblende individuals 
is observable. On this account the rock might with more propriety 
be callec;l a granitoid syenitic gneiss. The direction of this para!-
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lelism is N. 57° E., an<l co in c ides with that of th e longer a xes of the Gneis•. 

bornblen<lic fragm ent:'; . The sp . gr. of the hornblendic rock is 2·94 
to 3 ·06, and of the enclos ing gneiss 2·74. Both a re intersected by a 
coarse-grained granite ha\'ing a sp. gr. of 2·6 l only, containing 
little or no hornblent.le or mica, and au amount of quartz alm ost 
equal in qua ntity to the orthoclase . T o tlw eastward of these rocks, 
others occur of a s imil ar character, in 'vhi ·Ii mica can be observed 
as a constitnent. 

Jn the most south-easte rl y corner of Bacliewa hnun g Bay, rocks 
occur, which, a lthoug h tota lly devoid of any approach to gncissoid 
structure, bear some resemblance in the manner of their association 
to those just described. A dark colored, small grainC><l mixture of 
feldspar and greenish-black mi ca, w ith occas ional crysta' s of ortho
clase, is C>nclosed in and intersected by another roc·k cons i,.;ting of 
orthoclase, from th e smal lest sized grains to tho;::e half rrn inc h in 
diameter, with a cornpar::iti vc ly sma ll quantity of so ft dark g reen 
mica. The matrix of the first mentioned and clarkcst colorC>d rock 
is fusible, but the o rthoc lasc, which it enclose>< , is Je s::< readily so. 
Jn both roek., w here e xposed to the action of the waters of the bay, 
the mieacc·oL1s constitue nt has been wo rn away, and the grains and 
crysta ls of' ortlwc lasc project from the mass of the rock. The sp. gr. 
of the small-grai nod rock is 2 ·85 , and th at of the < ~oa r>'e-g rai uccl 
enc losing rock is 2 ·65. They arc both intcr:-:cctt>cl by narrow ve ins of 
gra nit e , consist ing of fold:<par an cl qua rtz only, and wh ie h ht"ing rather 
coarse-grained mi ght perhaps be c:n ll ecl pcgina ti te . I1 ;;; spec ific 
gravity is 2 ·62. On the north-cast shore of th e bay, c · losc~ to the 
lan'Cling place of the Begley mine, rock:-: are obsc·rvecl, con:::: isting 
principally of g ranitoid g neiss, in ha nd-spec imen ;;; of which no pnral
lel structure can be see n. At some places , howe ve r, in largerm m•se,.;, 
a sc hi stosc appearance i :-: observable, wi th a stri ke of!."\. 75° i.e. This 
rock, whi ch is sycnitic, con ta ins ma:::ses a n<l c:o ntortcd fra;rnl'nt s of 
gneir:,s Yery ri ch in hornblende . Bolh the fra gment:< and enclos ing 
rocks arc intersected by vei ns of large g rained granit e, contai ning 
little or no hornbl ende or mica. :\t th e fall s o f the 1.._,h ippe wa or Uar
rnony River the predominating rock i;; h igh ly g ranitie gncis;;, con
sisti ng of feldspar, quartz and green ish mi ca , the lattn in "mall qnan
tity. It i s ;;;mal l gra inrd, and wh en seen in th e rnaf.:S Rhews in places 
a tend e ncy to schistosc Rtrncturc, the direct ion of which, however, 
ranges from N.10 1 W . to N.57 ° E. Some tim e:<, in the more rnicaccons 
portions, broadfeldspathi c ban cl f'occur, frin grcl w ith rnicaceous bands, 
form ing 1he nearest a pproac h to gnc i::<::<. The direction of th cF;e is 
a ltoge ther irrPgular. Th is i :-; u l;::o the case wi th vc in f' of large 
grained granite, which intc rsert tl 1c roc:ks jn ~ t cl t>:-:cribed. Th·~ 
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specific gravity of the granitic gneiss is 2·676, and that of the coarse
grained rock of the veins 2·594. Relations analogous to those 
described above are also observable on the north side of the Montreal 
River, at its mouth. Here the preva iling rock is small grained 
granitoid gneiss. [t eontains lighter and <larker coloured portions, 
according as the blac k mica, which it contains, is present in smaller 
or larger quantity. A triclinic felspar is also notiCeable in it. Pieces 
of this rock arc seen to be cut off and enveloped in a finer grained 
gneissoid granite, of a much lighter colour than the gnei:;:s, and com
paratively poor in the black mica. The sp. gr. of the gnei:-;s is 2·667, 
and that of the granite' 2·648. Ve ins of large grained granite, con
taining very little mica, run 1 hrough both of the rocks just mentioned. 

On the north shore of the la ke, about twenty-five miles from Mi
chipicoten Harbonr, rock>; occm, resembling some>vhat those of the 
south-cast side of Goulais Bay. Fragment s of porphyritic horn
blende schi st are enclosf'd in a coarse grained syc nitic granite, and 
both are cut by ve ins of a granite containing much less hornblende 
than the syenitic granite. These veins are in the ir turn intersected 
by a vein of fin e-gra ined g ranite, eonsisting of quartz and feldspar, 
with traces only of mica or hornblende. The spPcific gravities of 
these roc:ks, respectively, were found to be as follows : Hornblende 
~whis t 2.836, syenitic granite 2.787, granite 2.608, fine grained 
grani te 2.63. That the sp . g r. of the last n amed rock should be 
greater than the one preceding it, is probably attributable to the larger 
quantity of quartz containcJ in the former. 

From the facts above given it will be observed, that in every one 
of the localities above mentioned, th e oldest rock is the most basic in 
constitution, anJ this appears to be the ca~e without regard to the 
mineralogical com position, or structure of the rocks associated 
together as above described. It matt ers not whether the older rock be 
brecciated or solid, hornblcn<lic or micaceous, granular or schistose,. 
it is a lways most deficient in silica. On reference to the specific 
gravities above g iv0n of the various rocks, it might be supposed that 
their relations as to age might be equally well expressed by saying, 
the older the ruck the heavier, the more recent the lighter it is, and 
in the majority of instances this applies. But, as in the case last 
dc~cri bed, whe n w e co me to the very newe st granitic veins consist
ing only of orthoclasc and quartz, those arc the hcav ie"t whi ch 
contain most of the latter mineral, its mean specific gravity beiug 
2·65 \vhile that of nthocla~c is only 2·55. 

Besides the rocks, or rather rock-aggn .. gates, described in the fore
going, there am other:< of a more homogeneou:-< nature, which occupy 
wide <.lrea,; in the Laurcnl ian region. 



REPORT Qr' :-.m. n{ACFARLANE o~ LAKE SUPERIOR. 119 

Gneiss is the principal rock on the south side of Point aux Mines, Gneiss. 

where it seems to be more independent of any intersecting rocks . 
This locality is rtie second where thorough gneiss may be said to 
occur. There are many varieties of it, from the closely foliated, 
resembling mica-schist, to those of a granitic nature. The latter, 
granitic gneiss and gneissoid granite, besides being found in the re
lations already described, occur more independently i\l the following 
localities: on the north shore of Bachewalmung Bay between Chip
pewa River and Bachewahnung village, on the road between the 
latter ant the Bachewahnung iron mine, in the neighbourhood of the 
Begley copper mine, and at other point. · on the north side of Bache
wahnung Bay. 

Granite also occupies very considerable areas. It is largely de- Granite. 

velopcd on the north shore, between Michipicoten Harbour and Island, 
where two difforent types of the rock may be distinguished ; the 
prevailing colour of the one being reddish, and of the other grey. The 
former is coarsely granular, and consists of reddish orthoclase, a small 
quantity of a triclinic feldspar, dark green mica, and grey quartz. 
The mica is accompanied by a little epidote, and an occasional 
crystal of sphene may be detected. The sp. gr. of the rock is from 
2·668 to 2·676. This red granite occupiP.S a large area on each side of 
a point on the north shore bearing due north of the east end of Michi
picoten Island. It here exhibits in a marked degree the phenomena 
of divisional planes and detached blocks, so characteristic of granite. 
Epidotc is observed on some of the divisional joints, and the detached 
masses are occasionally of enormous size. On the other hand, the 
grey granite, which occurs extensively a few miles to the cast of 
Dog River, does not shew any divisional planes. The feldspar of 
this variety very rarely shews cleavage planes, and is yellowish-grey 
with dull fracture. It fuses without d ifficulty, and is probably oligo-
clase. It is associated with black, easily fusible mica, and bluish 
tinted quartz. Its sp. gr. is 2.750 to 2.763 . Large grained granite 
i;; of very frequent occurrence on the Montreal River, and on the 
coast between it and Point aux J\iines. It consists principally of 
orthodase, in ma~ses from one to several inches in diameter, a com
paratively small quantity of quartz, and a still smaller proportion of 
white mica. Rock of a similar nature occurs, intersecting the gneiss 
of Point aux Mines, and constituting what has been defined as 
pegmatite. The grains of orthoclasc ar.; scarcely "'0 large, and the 
quartz and mica more plentiful than in tbe afove mentioned coarse 
grained granite. The mica is greenish-white in colour, and the rock 
occasionally contains purple copper, copper pyrites, galena and 
molvbdenite. A chloritic granite appears to occur at n few points on . . 
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the north side of Bachc,,·almung Bay, and a small grained-granite, 
consisting exclusively of feldspar and quartz, occnrs i n large masses 
at the north-western extremity of the same bay. It has not the struc
ture of granulite, and would seem to deserve a distinetivc name . Of 
the two which have been proposed, daplitc and grani tclle, the latter 
woulcl seem to be preferable. 

Sye ,tite, coarse grained and characteristic, constitutes the pro
montory of Gros Cap. fn places its hornblende is accompanied by 
c piclotc. The rock frequently includes quartz, and tlic hornblende 
sometimes' gives place to a dark green mi ca, different va ieties of 
granite being thus prodnccd. A fine grained sycnitc i::; also met 
\Vith on the road from Bachcwahnung village to the iron mine . 

Hornblende schist seem;; to occur in regular bed:::, intcr:-;tratificd 
with the gneiss of Point aux l\lines, and a hornblende rock or amphi
bolite occurs in large quantity in a bluff bct\nen Chippewa River 
and Bachev>almnng village, and at :-:everal points on Gonlais River. 

The abscnee, rarity or indistinctness of parallrlism in the rocks 
above mentioned, renders it a matter of extreme difti.C'nlty to form 
any cl~ar ideas as to their :-:uccc:< ··ion, even if any i:mch, of a com para
tively regular character, ;;houlcl exist. Where obscrvat ions of the 
strike became possible, it was found to be cxtrcmclyvariahlc (from N. 
50° W. to N . 75° E.); bnt by far the greater number of observations 
varied from N. 17° E. to N. 75° E., and averaged N. 47 " E. So that, 
even here, the same aYerage strike seems to prc1nil us among the 
gncissoid rocks of other parts of Canada, in northern New York, in 
Scandinavia, in Brazil, and other countries. 

The above described Laurcntian rocks arc at many points intcl·
l'Cctcd by black and grecni:-:h-black <lykes, many of which occur in 
the ncighrJourhood of, and doubtless stand in connection with 
IIuronian rocks . These will be described when referring to the 
relations observable at the junction of the Laurent ian and II uronian 
series. There arc however some of these dyke;; which occur at a 
distance from Huronian areas, and whose rocks differ from those of 
that formation. Th is j,.; the case, for instance, with a set of <lykes, 
which occnr on the south-east ::-bore of Gonlai:-: Bay. They arc 
there separated frum the gncissoid rocks by very distinet joints. 
They vary in thickness froru nine to seventy feet, and stri ke N . 72° to 
75° W. In 1hc widcl't veins the rock is fine grained at the side, 
and small grained at 1hc centre, so that even there it is difficult 
to determine its constituent. . They seem however to be dark 
green pyroxene and grcyi:b feldspar, with magnetite, and minute 
grains of iron pyrites. The rock has a sp. gr. of .2. 97 4. Its powder, 
from which a magnet removes the magnetite, has a grey colonr~ 
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which c hanges on ignition, to a dirty brown, with a loss in weight of Dolerite. 

1.67 p. c. Hydrochlori c acid produce no cfforvcsccnce, but removes 
21.74 per cent of bases. Sulphuric acid removes 20.83 per cent. 
It is therefore most probably a doleriti c rock. A similar Yci n 
of fine grained rock penetrates the fiyenitc of Gros Cap, on the 
summit of that hill, striking N . 40° W. A very large masfi of 
small grained dolcritic grecnfitone li kcwi sc occur.· at the mouth of 
the Montreal River, on its south bank. It probably forms a dyke 
of very large dimcntions in the granitoid gneiss there. It cun;:ists 
fiCcm ingly of black augite, w hite' or greyish-white feldspar, (on some 
of the cleavage pl~ncs of which parallel stri :::c arc di stinctly observ-
able,) and magne tite. Its sp. gr. is 3.090. [t s powder yie lds magnetite 
to the magnet, and docs not effervesce on treatment wit h su lphuric 
aci d, which removps 11.15 pe r crnt. of bases. Other dykes of thi:;; 
nature cnt the redd ish gran ite of the north shore oppos ite Michi
picoten Isla nd, and, ne arer to Micbipicntrn Harbour a sixty-feet Diorite. 

dyke of cliorite cuts the gray gran ite. It is line grained at the sides, 
butgrannl ar and even porphy ritic in the centre. It~ direction is N. 63° 
E. About a mile farther east anotl1cr dyk e occurs, which seems to 
contain fragments of granit e. Close to the landing-place of the 
Begley mine, in Bachewahmmg Bay, a <lioritic dyke, bearing N . 
80° E. cuts gnc issoid rocks . 

A ~hort di stance to the cast of th e localit y last mentioned, other 
traps, apparently <lioritic, occur, but with relations exactly similar 
to those which arc fonnd at the junction of the Lamentian and 
Huronian rocks, and which haYc still to be referred to. Farther, at 
two different points in the Laurcntian area, l have observed roc ks of 
the character of the nPwer traps or melaphyres, which characterise 
the Upper Copper-bearing series. At Ch ippewa Falls the melaphyre Melaphyrc. 

for ms a dyke, a nd on the north s id e of Point an x .:\1 incs, a maF<s in 
gneissoid rocks. 

With regard to the econo mic m inerals of the Lamentian rocks of 
the district in qncst ion , the only occurrence of import ance is the 
copper ore of the Begley mine, on the north ::<bore ofB achewa lmung Copper ore. 

B I · d' ' l d f I l I · . Bealey mme. ay. t 1s 1st ant a m 1 can a quarter rom tic water, anc t 1c prrnc1- 0 

pal working is si tuated on the summi t of a rocky bluff 900 feet long 
an d 300 hi gh, wh ich ex hi bits, to the southward, perpendicular clifls 
at least 200 feet high, the face of which runs N. 70° W. This bluff 
consists of grani ti c gneiss, com posed principally of 01thoclase, with 
quartz, and a small quantity of dark-green soft mica or chlorite . 
Traces of para] lcl st ructurc are observable in the rock at the west 
end of the bluff, it s direction being N . 88° W. Th is correspond::< 
with the planes exposed on the cliff:;; fac ing south, at places where 
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;Begley mine. huge masses of rock have been detaclied. The direction of these 
planes, taken at ten different points, ranges from N . 72° W . to N. 94° 
W. Copper ore, in important quantity, was first observed at a point 
distant about 150 fed from the west end of the cliff. Here the 
face of the rock has been cut into, and a quartz vein exposed, about 
three feet thick, more or less richly impregnated with copper glance, 
purple copper, and specular iron ore. Its strike is N. 7 4° to 78° vV., 
and its dip 73° to 77° northward. It runs along the face of the 
cliff, parallel with the jointing of the rock, which is N. 75° W., 
and the face is in many places stained with green, from the de
composition of the cupriferous minerals. At the foot of the bluff 
an enormous talus of debris has accumulated, consisting mainly of 
large blocks of rock from the overhanging cliffs. The quart;;: veins, 
and the parallel joints of the rock, together with their northern dip, 
must .have greatly assisted the atmospheric agencies in loosening 
the blocks. Among this debris a considerable quantity of copper 
ore is found, three hand-specimens of the poorest workable sorts of 
which yielded respectively 1. 4, 1. 8, and 2. 3 per cent. of copper. 
Some pieces would of comse contain more than this, and one, excep
tionally rich, which I selected, yielded 11. 1 per cent. There are other 
veins, or rather layers, of quartz observable at other parts of the face 
of the bluff, but their strike is al ways the same. Sections of these 
veins arc exposed at both ends, and in a cleft about the middle of 
the cliff. At these places, the granitoi<l gneiss is seen to contain 
numerous quartz veins or layers,. most of them vertical, and appearing 
to run parallel with the cleavage of the rock. Others of them run 
across the jointing, connecting the vertical veins, and the whole 
presents the appearance of a network of quartz veins, intersecting 
the rock, which, at places, is indistinguishable from granite. A 
good many of these veins contain disseminated copper ore. The 
best ore was found on the top of the bluff, and about sixty feet from 
the edge of the cliff, in a mass of quartz of considerable thickness. 
Rich pieces of purple corper and copper pyrites were here excavated. 
The whole occurrence reminds one forcibly of the stoclcwerlce of 
Altenburg, and this, with the presence of tourmaline in some of 
the veins, induced me to search for tin ore in them, but without 
result. 

Some of the veins of pegmatite, which intersect the gneiss of 
Point aux Mines, were explored by the Quebec and Lake Superior 
Mining Company, probably on account of the copper pyrites which 
they occasionally contain. But the quantify of this mineral found 
was evidently not such as to encourage the prosecution of the 
work. 
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U HURONIAN SERIES. 

The rocks of the Huroni'an system have been described in general 
te rms at p. 594 of the Geology of Canada. During my exploration, 
rthose met with were to a very large extent pyroxenie greenstones, 
and slates related. to them. The more granular varieties may be 
•cl escri bed as cl i:thase. This rock is devr· loped at several points on Diabase. 

· ·Goulais rtiver, at some distance to the vvest of the Laurcntian rochs 
already referred to . Pyroxene is here the preponderating constituent, 
and chlorite is pre;;:ent in considerable quantity in finely dissemi
'll a ted particle;;:. The feldspar is in such minute grains as to render 
1he determination of its speci es difficult, and in many instances it is 
.only on the w eathered surface of the rock that its presence can be 
~ecog ni zecl. 0 n e variety of the rock b a:-:; a <>p . gr. of 3 . 001. Its colour 
:i !'l dark green, arncl that of its powder light green. The latter, 
.on ignition, lost 2 . 29 per cent. of it s weight, and changed 10 a brown 
·colour. On digestion wii.h sulphuric acid 22 .99 per cent. of bases 
we re dissolvPd from it. This rock is underlaid to the south-west by 
g ree n:;.tonc schist, -striking N. (l,jo \V., and clipping 75° north-west
ward, ancl is overlaid by amygclaloidal greenstone and green
stol'le slat es, strikina N. 66° W., and <lipping 49° north-eastward. 
Gr:nmlar di a base is also ·met with a few miles higher up tbe river 
from t'he rocks .i'rn :>'t mentionetl, a~sociatecl with porphyritic diabase 
and diahiase schist, the latter ;;:triking N. 55° to 65'1 W. and dipping 
60° nr1rtheastward. Sim: lar rocks \Vere observed on the hills between 
B ac hewahnung ancl Goulais Bay, and at several points on the north 
sh0re of the lake between Michipicoten Harbour and Island. In th e 
ne ighbourhood of, and on the road to the Bachewahnung iron mine 
t hey arc also pl ent iful. Not unfrequently the pyroxene in them 
a ssumes th e :Jji>pearance of diallage. 

T he diabase-p orphyry above referred to is a small grained diabase , 
in w hich arc di,-: scminatcd crystals of pyroxene about three ejgh th s of 
an inch in Gliamet•e r. The sp. gr . of the rock is 2 .906. Its fin e 
po wder ha,;; a light greenish-grey colour, which changes on ignition 
to dark brown, 2 . Gl per cent. of loss being at the same time sustained. 
Hydrochloric acid di·ssolves from it 23.48 per cent. of bases. 

The amygdaloidal cliabase above mentioned is the »arne rock as is Amygdaloid. 

te rmed by Naumann 1calk-diabase. It is a fine grained diabase, 
so mewhat se'hi stose , in which oval shaped concretions of granular 
-calcspar oemu. The latter are not, however, always sharply separ-
ated from the mass of rock, which is sJjghtly calcareous. The 
arnygdules, if such 1hey can be called, have their longer axes 
invariably parall e l with each oth er, and with the schi:"tose s tructure 

I{) [ the rock. 
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Diabasesch i.t . Diabase-schiE:t occurs much more frequently than either of the 
rocks just dl:'scribcd. It i:,;, ind eed, difficult lo find a diabase among 
these Hnronian rocks which does not exh ibit a tendency to parallel 
strncture, or which docs not graduate into diabase schist. But the 
latter rock occupies cons id erable areas Gy itself, not only on Goulair;; 
River, but also on that part of tile north shore 1cft>rrc<l 10 in this 
report. The higher bills to the north-east of Gonla is Bay consist to 
a large extent of titi s rock. Apart from its ~chistose structure it 
possscscs the character of d iabal'e . For example, a spec imen of the 
rock from the north shore has asp. g r. of 2 .985. Its powder, which 
is light grey, changes on ignition to light brown, losing 1.43 per cent. 
of its weight. On digcl'tion with hydrochloric acid it loses 14. 24 
per cent. of bases, and ·w ith sulphuric acid JG. rn per cent. It:._ 
fusible before the blow-pipe. Many of these :::chist;; an? pyritifcrou:; 
and calcareous, and they gradnate frrquently into grl' cnstone slate. 

The rocks above meniioned, being small g rained, rue recogni za
ble witllont much difliculty. But besides the se , and occupying 
much more cx!cnsive areas, there occur fine!)' grannlar and schislose 
rock!', many of them clouutl cs:;; of similar compo:;itiun to the aboYe 
mentioned diabase and tliabase -schist. \Vhcrc 1hc tran,-ition i$ 
traceable from 1hc latter rocks to those of a fiiwr g rain, the same 
names a rc pcdiaµs applicable. Bnt since this is not always 1hc 
case, it wonld seem aclvi~ablc to ma ke nse of other terms for them, 

Greenstonc. unt il their composition is more accurately determined. The nam e::: 
aphanite and apbanite slate have been employed for this purpose ~ 

but since the former of thP' :e lias been appl ied by Cotta to compact 
melaphyre, it would seem better for the prel'ent to cont inue th e use 
of the othf'r terms, compact grcenstone and grcen.-tone slate, espe
cially since the sign fica ti on tif the first of the se Jrn,_ bee n i'O limited 
by Naumann as 10 deno1e pyroxenic greenstones only . 

These green stones arc often merely a fine grained diabase, probably 
diflcring little in composition from tl10se of a coarl':c r grain already 
described . Jn some instances however thei r darker colour and 
greater density would entitle thern to the name of basalt ic grcen
stonc. One specimen for ins tance from the nort h shore, in which 
the constituent;::, with tlie exception of iron pyrit e,-, were indistin
guishable, had a greenish-black colour, a spccifie graY ity of 3-0, 
and lost on ignition 1 ·79 per cent. As in former in;;tance", its powder 
changed during thi::: opera.lion from dark green to dark bro,vu, and 
it yieldul to sulphuric acid 18·4 1° p. c. of base". The relations of 
this rock, are, in places somewhat remarkable. It ex hi bi1s nn rnerot11" 

divisional planes and a tenden cies to slaty structure, the direction of 
whieh is not, ho\-i:evcr, parallel with that of the di\·isional planes. 
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It contains numerous fragment s and long·drawn twi sted masses of Greenstonc. 

granite, which arc best discernible on tbe worn surface of the rock, 
and not read ily so where it is freshly fractured. T o the castwai<l it 
changes to a much harder li ght grey s iliciou s rock, having a 
::;rwcific g ravity of only 2·709.° In fine powder this rock is white, but 
on ignition becomes brownish a nd loses only 0·55 per ce nt of its 
w eight. It y ields but 4·62 per cent of bases to sulphuric ac id. At 
one place it ::;eems to contain fragments and twisted pi eces of the <lark 
g rce nstone, and furth er eastwarJ assumes the character of a breccia, 
granite fragments being enclosed in the ::la ty rock, which is at 
some points darker, at others lighter colorcd. The fragment s are 
sometimes quite angular, and somet imes round ed off, and not sharply 
separated from th e matrix. Their longer dimensions arc invariably 
paralle l with the lamination of tlie matrix. Tbe grea ter number of 
the green,.;tones seem, however, to be impregnated ·with chlQrite to 
a g~eate r e xt ent than the one above mcntiuned. Rocks of tb is e har-
ade r arc very frequent on the Goulais River, in the district br)twecn it 
and Bachcwahnung Bay, and in the neighbourhood of til e Bachewah-
nung iron mine. One spec imen from a point four miles north-cast 
of Goula i,.; Bay, yields 21 ·H per cen t. of bases to sulphuric acid. Its 
powder is dark g ree n, changing on ignition lo dark brown, and los ing 
1 ·72 per cent of its we ight. These g reenstones are seldom desti-
tute of iron pyrites. Qnartz ne\'e r occurs in the m as a <li stinct 
constituent, and even in ve in s it is rare, but there are a few occur-
rences of greem;tones which arc more si liceous and harder th an others, 
and which have possibly become so by contact with quartzose rocks. 
On the other hand they are frequently found impregnated with calca-
reous matte r. The occurrence of fragments of other rocks in them Breccias. 

is by no means rare, and the resulting breccias are common between 
Bachewahnung a nd Goulais Bays, and to the northeast of Sault Ste. 
Marie . In the majority of in lances, where the matrix is granular 
the fragments arc angular. On the other hand, where the matrix is 
sch istose the fragments are generally rounded, and there result the 
slate conglomerates of the Huronian series. Sometimes the green-
sto ne contains fragments of itself, forming brecciated green stone . A 
rock of tnis nat ure is beautifully exposed close to the shore in the 
north-east corner of Bachewahnung Bay. By assuming a schistose 
structure these greenstones often graduate into grecnstone slate, an Slaty green

apparently homogeneous rock, generally of a dark greenish-grey stones. 

colour and slaty texture. The latter character is sometimes so 
marked, that it becomes difficult to disting uish it from clay s late. 
They, however, would seem to differ from the lat te r rock in th e 
small quantity of wat er which they contain , their generally higher 
specific gravity, and in their conta ining no variety which would 
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form a good roofing slate. On the other hand they are related 
to the green~tones and diabase schist, not only by gradual transi1ion, 
but in some of their physical characters. For instance, a gree:m,tonc 
slate from JJog River, on the north shore, of a dark grey colour, has a 
specilic gravity of 2·738, and loses 1~62 per cent. of its weight on 
ignition, in which operation the colour of its powder changes from 
a green ish-white 10 a decided brown. It yields to hydrochloric acid 
IG·44, and to ,-.;ulphuric acid 10·29 of bases. In many places bands 
of such uark slate are associated with other,; lighter coloured, and tlw 
latter arc often found in the vicinity of slates containing granitic 
pebbles. This is the case at a point bearing N. 4 I .5° E. from the 
cast end of Michipicotcn £sland, where a scrie:· of lighter and darker 
coloured bands of very decided slate occur, striking ~. 78° to 
86° W., and dipping 50° to 52° northward. They are overlaid by a 
band of dark green 81atc which c:ontains granitic' pebbles, and this 
band is again ov<'rlaid by light coloured slates. Small bands may 
be observed to leave the dark green slate:;:, an<l to join with those of 
a lighter c:olour. Tl1e latter are not on ly lighter in colour, but harder 
and less <len:;c, and occasionally exhib it on th eir cleavage planes, 
a silky Jn;:tre. A "pecimen gave a specific gravity of 2·681, and its 
powder, whic:h wa.; almost quite white, lo!>t l ·12 per cent.. on igni
tion-becom ing light brown. Hydroch loric acicl removed on ly 10·5 
of bases from it. rt fuscg only in fine splinters; generally the 
fusibility of these slates is the greater the darker their colour. A 
simi lar association of banded slates may be observed on the north
east shore of Goulais Bay. Here the darker slate is very evenly 
foliated, of a <lark g reenish-grey colour, and has the specific gravity 
of 2·685. lts powder is light green, changing 011 ignition to light 
brown, and losing 2 ·02 per cent., and it yields to sulphuric acid 
16·75 of bases. The lighter bands are highly silicious, and in fusi 
bility equal to orthoclase. The powder has a redd ish-grey colour, 
whi.ch changes on ignition to brownish-grey, 0·5J per cent. of loss be
ing at the same time su,-tained. Hot sulphuric acid removes only 
3 ·79 per cent of bases. Besides these silicious slates there are others 
which arc more than usually rich in chlorite, and .;ometimes so 
much so as to form ch lorite schist. This seems to form the side
rock of the Palmer mine on Goulais Bay. Finally, greenstone slate 
seems to form the matrix of that characteri stic I-Iuronian rock, the 
slate conglomerate. 

On page 53 of the Geology of Canada, you have given a section of 
the slate co,1glomerate and its associated rocks \vhich are deve
loped at the mouth of the Dore River, so that I shall here merely 
refer to the lithological characters of this peculiar rock . The boulders 
and pebbles which it encloses seem for the most part to be granite, and 
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are rarely quite round in form. The most of them are oval or Jen- Slate cong!o

ticular shaped, and then their outlines a re scarcely so distinct as in merate. 

the case of those which approach more closely to the round form. 
Very frequently 1 hose of a lenticular form are drawn or flattened out 
lo such an exlent that their thickness decreases to a quarter or half 
an inch, and they are smnetimes scarcely distinguishable from the 
slate, except by their li ghter colour. Part of the slate exhibits 
merely a succ£ssion of lighter and darker coloured bands, the former 
of which sometimes resemble in form the flattened pebbles above 
mentioned. On account of the presence of these lighter bandR, it i'l 
often impossible to se lect a piece which may be regarded as the real 
matrix of the rock. As in the case of some of the rocks above 
described, the light barnls a re more silicious and less dense than the 
darker ones. The latter are not unfrequently calcareous. A speci-
men of this character had a density of 2· i68-2·802. Its powder 
was light green, which changed on ignition to light brown, with a 
Joss of 2·7 5 p. c. On treatment with sulphuric acid it effervesced 
strongly, and experienced a loss nf 36·85 per cent. Iron pyrites im-
pregnates the matrix quite as frequently as calcareous matter. The 
direction of the fissility of the matrix is parallel with the longer axis 
of the lenticular pebbles. Where the boulders are large (they seldom 
exceed twelve inches in diameter) and round, the lamination of the 
sla te winds round them, and resumes its normal direction after pass- Pebbles. 

ing lhem. Occasionally a flattened pebble i;:; seen bent half round 
another, and among the very thin pebbles twisted forms are not 
uncommon. The nature of the pebbles, especially of those which 
have been flattened, js sometimes very indistinct. The quartz is 
generally easily recognisable, but the feldspar has lost its crystalline 
character, and the mica is changed into dark green indistinct grains, 
where it has not altogether disappeared. Besides the granitic 
pebbles, there are others which seem to be of quartzite. On the 
whole this conglomerate closely resembles those of Skafsc and Hoi
dalsmo, in Upper Thelemarken, Nonvay. 

Quartzite is a rock of less frequent occmrence 1 han I had antiei- Quartzite .. 

pated. It is most frequent on the west and south-west side of the 
hills between Bachewahnung and Goulais Bays, and in the district 
north-eastward from Sault Ste. Marie. · 

The manner in which these Huronian rocks adjoin those of the 
Laurentian series may be observed on the north shore bct\\1cpn 
Michipicoten Harbom and Island. · I paid some attention to 1 hat 
point of junction which lies to the west of Eagle River, the precipi
tous clifls to the east of which, consist principally of diabase schist 
a nd greenstone slate. A few miles to the west of these cliffs, an<l at 
a point bearing N. 29° 5° E., from the east end of Michipicoten Island, 
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the Laurenti an granite is penetrated by enormous dykes of dense 
basaltic greenstone (having the peculiar dolcriti c gl itter when frac
tured) which contain fragments of granite. This greenstone is also 
:;cen in large masses, which can scarcely be called dykes, overlying 
the g ranite, and enclosing huge ma:scs of th at rock, one of whi ch I 
observed to be cut by a small vein of the grcenstone. From th is 
p0int to E agle River, those two rocks alternately occupy the space 
along the shore, se ldom in such a manner as t0 shew any regular 
superposition of the greenstone on the granite, but al most always 
more or less in contact with each other. The greenstone, however, 
becomes more frequent towards the ca:;t, and a t Eagle Rive r it has 

• a lmost replaced the granite, and assumed a li ghter co lour, and an 
irregular sch istose s trncture. The stri ke of these sch ists is at places 
quite inconstant ; they wind in all directions, and what appear at first 
sight to be quartz ve ins, accompany the ir contort ions. On closer 
i nspcction, however, of tbe largest of these, th ey arc seen to be of 
granite, bnt whether twisted fragments of th at rock, or really veins 
of it, is at first glance \'Cry uncertain. Obsen·cd superfic ially they 
have the appearance of veins, but they do not preserve a straight 
course, and bend w ith the windings of the enclos ing schist. They 
often thin out 10 a small point and disappear, and, a few feet 
o r inches fnrther on in the direction of the strike, reappear and con
tinue fo r a short distance. Sometimes a vein thins ont a t both ends, 
and forms a piece of granitic mate rial of a lenticular shape, always 
ly ing parallel with the stratification. Although they are seldom or 
never angular, they can scarcely be regarded ot hcrwisc than as frag
ments whose shape has been modified by contact with the greenstone . 

The following observations as to I he pos ition of the slates were mad e 
at points where they appeared most regular; N .83° E., dip 45° north
warcl; N. SO·> W., clip 46 •> northward; N . 45° E., dip 34° north west
ward. The last obse1Tation was made at some distance up Eagle 
River. There would seem to be only two ways of explaining the phe-
11ornena above described . Either the granite form s veins, penetrating 
the schistose greenstones, in which case the latter are the older rocks ; 
or it is in the form of contorted fragments, in w hich case the enclosing 
rocks may be of eruptiv9 orig in. The latter supposition seems to be 
most in harmony with the facts stated, and with what is known as to 
the relative ages of the Laurentian and I-Iuronian rocks. I may 
here rem ark that in Foster and Whitney 's Lake Superior Report 
{Part II. pp. 44 and 45) analog~us phenomena are described, but the 
exactly opposite conclusion is arrived at, viz: that the granite is in 
ve in;;;, and forms th e newer rock. Similar relations arc observed at 
0t her points of junction on the north shore, and the peculiar breecia, 
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described among the green stones above mentioned, occurs at no Dykes. 

great distance from one of these. It is remarkable that tbe greenstonc 
found associated with it is also basaltic, and this is also the case with 
tbe trap oc0urring at the junction of the two formations in the north-
ca;,;t corner of Bachcwahnung Bay. Here it is finer grained, but still 
possesses the gli t tcrit~g fracture of basaltic greenstone . The Lauren-
tian rock is a highly granitic gneiss, and pieces of it are enclosed in 
the black greenstonc, which at one place seems to underlie the 
granite. .\ reddish-grey folsitic rock, with conchoidal fracture, is 
observed at the point of junction. Eastward from it banded traps 
occur, striking N. 55·> W., together with grecnstone brcccia and con
glomerate of the characters already dt>scribe<l . On ascending the 
hills hchind this point n. breccia is observed, or which the matrix 
is greenstonc, and the fragments granite. 

Tlic lirn~s of junction between the L:rnrentian and Hnronian series, 
and br.tween these and the Upper Coppt>r-bearing rocks, so far as 
obscn•e<l dnring the explorat ion, are given on the accompanying 
map. 

'Vith regard to the succession of the strata, I found myself as much 
at a loss among the irregularly schistose Huronian greenstones, as 
rirnong the gncissoid granites of the Laurentian. As to the general 
strike of the rocks, it is scarcely possible to giYc any such, 
but within certain limits a tolerably eonstant strike may be observed. 
In the Huronian a rea between Goulais River and Bachewahnung 
Bay, although there arc occasional northcastcrly directions, the strike 
generally ranges from N . -10° to N. 80° W. On the north shore it is 
generally cast and \.VC1't, seldom de,· iating more than 20' to the north 
or ~outh of the;:;e points. 

ECONOMIC Mt'.\'ERALS. 

The economic minerals of the I-Iuronian :::ci·ies on Lak~ Superior Iron ores. 
are ~iron, and, in small quantity, copµcr ores . As remarked in the 
Geology of Canada, p. 6i8, "the great beds of red hcmatitc which 
"occur at Marquette in northern Michigan belong to the Huronian 
'i series of rocks," and it ought to be matter for congratulation that 
the same ore has been found to charactcri~e 1 he same rocks on the 
Canadian shore. The localities where hernatite has been recently 
discovered and worked, arc Bachewahnung Bay, and Gros Cap, 
_ fichipicoten, and although neither of thec;e, so far as yet opened, 
can compare in richness with the Marquette deposits, it cannot be 
doubted that future explorations, if vigorously pursued, will quick ly 
develop iron mines on the north shore equaTly as remunerative as 
those on the American side . 

The Bachewahnung ore bed is situated about seven miles to the 
9 
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northwcst of the ,-il lage of that name . The rocks in the neighbour
hood arc diabase, d iabase schist, grcenstone and grecnstonc slate, 
and the latter rock forms the side-rock of the deposit. The str ike of 
the ore bed is parallel with that uf th e enclosing rock:::, but its 
exact direction is di1ficult to ascertain, as the ore exerts some inJiu
encc on the need le: It is, however, about eaf)t and west, or a little 
north of west and south of east. The dip is about 80•• to the north
ward. The ore is principally specular iron, the less compact lwma
tite being comparatively rare. The specular iron contains an 
admixture of magnetite, as some of it is attracted by the magnet. 
Both ores, in fine grained narrow bands, are interbcdded with simil ar 
bands of dark red jasper, and the direction of these bands is parallel 
with that of the ore bed. This jasper is so plentiful that it becomes a 
matter of difficulty to obtain a piece of perfectly pure ore of a mode
rate s ize, say from e ight to twcl vc inches in cl iametcr. Although the 
banded structure is often beautifolly regular, it is sometimes found 
winding and contorted . Minute veins of quartz cross the bands vc1~y 
frequently, and grains of the same mineral are intermixccl with the 
jasper. Iron pyrites also occurs occasionally. The thickness of 
the bed, thu;:; composed, is not less than twenty feet,· and in some 
places cannot be less tliat: forty. l\lany openings have been made 
at different points on the length of the bed, but no where aould I 
observe ore rcscrnbling in solidity and riclmcs~ tbat of Marquette . 
Since however, at tile Jackson and others of the celebrated south 
shore mines, such lJanded mixtures of ore and jasper arc of frequent 
occurrence, it is not unreasonable to expect that ri cher masses may 
yet be found in or around the Bachcwalmung mine. So far however 
as the ore at pre~ent in s ight is concerned, it docs not appear 
p0$Sible to excavate any large quantity of it exceeding in richness 
30 or 40 per cent. 

The iron mine on Gros Cap, Michipicotcn, presents more pro
mising features, so far as regard the quality of the ore . Gros Cap 
forms a srna.11 peninsula, which ptojccts into the lake from the 
north shore of Michipicotcn Harbour. The iron mine is situated 
nearly but not quite at its southern extremity. The rock which 
forms this extremity seems to consist in places merely of pyroxene 
and chlorite, and at others it gracluates into diabase and diabase 
schist. To the north of this, the measures are to a great ex tent 
concealed, but vertical quartzite, striking N. 63° W., protrudes, and 
a thickness of 150 feet would seem to be occupied by a quartz bed 
similar to the one accompanying the ore. Succeeding, and pro
bably underlying it to the northward, come about 300 feet of grccn
stone slate, containing, in places, both calcareous matter and iron 
pyrites. This slate is underlaid by the ore bed, and where seen 
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closest 10 the la t1 er it f'trikcs N . 25° \V. The open ing in the ore Gros Cap. 

bed i s about ten feet w ide, but thi s evidently docs not include the 
whole of the ore-bearing rock, which here seems to occupy a valley 
running north-·wcstward be1wecn higher rocks. The foot-wal l of 
the opening, which consists 1o a great extent of ore, nms ~. 
37° W. and cli ps 66° f<outhwcs twarcl . The excavation has been 
carried in, on the strike of the bcJ, for a cl istanec of 120 feet, and 
wi1h a c..l epth of about 20, at a level about ten feet abO\'C the l::tkc . 
This is on the east shore of 1he peninsula, ancl at a Yery cm·enicnt 
place for sh ipping ore. T he latter is a compact hernatitc, whi ch is 
intercalatc<l wi! h bands of quartzite. The thickne ~:s of 1 he hands of 
ore vari es from one half to fon r or fo-c inches. The quartz han<l:-i ::u c 
sometimes crossed hy small crack;:; con1aining calcspar, and this 
mineral is sometimes abo present among tbe ore, whic h occasionally 
assumes in cavities a fibrous structure and botryoidal forms. The 
total thickne. s of the ore-bea1ing bed is abo ut ,; ix1y fee1, but the 
upper part is very poor, con taining merely finely di::;seminated enc. 
An oceasional band of pre tty solid ore is found about six feet from 
the hanging wall of the bed, but here the qnartz forms much the 
largc::;t body of the roc k. Here the strik e is N . 20° to 30 '.) W., dip 
5i 0 S. \V. On follow ing the depression which coincides with this 
str ike, the ore-bed is seen to come out clof<e to the lake, on tlw west 
side of the penin,;ula, but here 1he ore i ::; very poor, eons isting only of 
disscm inateJ vari,~tics . Various openings have been made on the 
strike , across to the main working, hut they were filled with water 
at the time of my visit. T he ore w as t licn da ily increasing in solidity 
at the main working, and if the rnmc improvement should continue, a 
remunerative mine would soon be the result. This ore bed is under-
la id by calca reous grecnstonc slates, of which a thickness of scYerrrl 
lrnnclrccl feet intcrYcne;:.; betwcrn it and a third quartzose bed, which 
has also been wor ked for iron ore, at its out-crop near the lake, on the· 
east side of Gros Cap. This ore-bed seem;:; to occupy a ::;i rni Jar 
depression, ·which str ikes across lo the west s ide, where a second 
quartzosc bed containing ore is exposed . Here the rocks strike~ . 

30° W., and dip 45° S. W . At the point where this bed was worked, 
and from which some ore w as shipped , the st rike is N . 50° W., and 
the dip 48° S. W. The ore is of the same character as in the bed last 
d~~ scribed, but i t is less rich. Underlying this bed, and continuing 
to the main land, are found greenstone sla tes, varying in colour 
from li ght to dark green , the strike of which is ob~cure, owing to 
the prevalence of diagonal joints. 

About a mile to the north-cast of Goulai s Bay some mining 
for copper has been done in the eighth section of the township 
of Fenwick, at wh at i::; usually known as P almer's mine . The 

9 * 
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me is copper pyrites, which occurs in lenticular layers of quartz, 
running parallel with chloritic slate, in the direction ofN. 70° W., and 
dipping 61° northward. The copper pyrites is in very small quantity, 
a few coarse grains merely be ing bere and there discernablc in the 
quartz. It is accompanied by iron pyrites. 

JIJ. UPPER COPPER-BEARING SERIES 01•' LAKE SUPEHIOR. 

In cbapler V of the Geology of Canada you have divided this 
series into a 10\ver and an upper group. The former seems to be 
confined to the north-west parts of Lake Superior, while the rocks of 
the upper group are extensively developed on Miehipieoten Island, 
Cape Mamainse, and many other points on the east shore . While 
the Laureutian and Huro:iian rocks usually occupy the highest land 
along the coast, a nd extend far inland, the rocks of the Upper Copper
bearing series seldom form high bills, and ge nerally skirt the shore, 
in comparatively low-lying rocky land and 1ccfs. The best section 
of these rocks is doubtless that exposed between Point anx Mines 
and the south-\vcstem extremity of Cape Marnainse. This series 
has been mentioned at p. 83 of the Geology of Canada. The actual 
eontact of its lower member with the gneiss of Point aux Mines is 
not seen, 1hc point of junction being concealed by beds of sandstone 
hereafter to be referred to. 'The proofs of its unconfurmability with 
the underlying Laurcntian rocks have however been fiJly given in 
the Geology o[ Canada. I shall here atlempt 1o giYc the succession 
of the rocks in this Sf'rics, beginning with the lo\Yest, remarking that 
the measurement>.;, having been a::ccrtained by pacrng oYer very 
rough ground, arc only given approximately:-

l. (;ranular melaphyre, consisting of a ~mall g rained mixture of 
<lark brown feklspar with angular grains of a dark green 
chloritic mineral. It variei< frequently in its structure, and in 
the upper part contains amygdules of calc~par and delessite 
(iron-chlorite) __ . _ ... _. _ _ .. __ ..... . 

2. Brown argillaceous sandstone, striking N. 20° W., and <lipping 
35° southwestward 

3. Compact g reenish-g rey ni.elaphyre, with ~rains o/ feldspar, iron
chlorite and hematite; sti ike N. 10° W. ; <lip 32° Kouthwesl-
ward ...... . _ .. .......................... ·- ......... . . 

4. Conglomerate holding gianitic or gneissoid bouldera ......... . 
5. Granular melaphyre, containing feldspar, which weathers white, 

and dark green chlorile ...• _ •.......•.•.....• _ • .•...• .••• 
6. Sandstone ................•.•..... , •.•.•••••. ....••• ..•.. 
7. Dark brown compact trap ..•...•...•.•.•..•.... __ ......... . 
8. Conglomerate •.•.•••• . ..•..••••.....•.•• _ ......•...••.•.• 
!l. Dark green melaphyre, sligh tly amrgdaloidal ••••••..••.•• _ •• 

10. Conglomerate .•••• _ ••.•••••. __ •..••..••....••••.. _ •...... 

Feet. 

3,930 

12 

1,787 
852 

4:26 
20 
71 
70 

710 
43 
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I 1. Melaphyre, str iki ng N. 5° W., clip 30° W.; fine grained and of 
a dark hrowni,-h colour . 

12. Conglomerate . . . ... 
J 3. Granular melaphyre, containing brownish-red fe]Jspar and abun-

dance of delessite. . . . . . . . . . . .... . . . 
14. Conglomera!e ... . .. . . . . 
15. Fine graine<l greeni5h-recl melapltyre, becoming amygdaloiJal 

in the upper part of the beJ. Strike .N. 20° W., clip 35° so11th
westward; whereitacljoinsconglomerateN. l.5° W. > 45° S. W. 

16. Conglomerate, with a small layer of sandstone, the latt e r striking 
N. 17° W. , <lip 40° S. W 

17. Compact tlark brown crp1a! line t1ap 
18. Co : glomerate 
19. i\1e laphyre . . . . . . ... ... . 
20. Conglornt>rate, ~triking ;"\ , 5° W. and clipping 4:2 ' \\'.at junction 

with overlyini; rocks 
'2 1. Melaphyre 
'l2. Conglomerate, Hlriking 1-1. 12° \V. Tr. thi.> bed the bouldPrn are 

~maller than i11 those hithe1 to mer.tioned 
23. M el;iphyre , st1 iking N. '23 ' W. af1(1 dippi111.!" :·l7° ,,uuth-west ward. 
24. Conglomerate and sand~t111w, striking N. 14° \\' . and clipping <11° 

~ont h wee! war,! . 
:25. Melapl1yre; :-:trike N. :-i:r W. ; dip'28° S. \\' 
26. M easnre~ concealed . . 
27. Mei <q>hyre. granular and of a redd ish-grePn colour, Hriking N. 

30° \\'. ancl dippin'.! Ik ' S. W 
28. Mea,ureR concealed . . _ . .. ... . . . . .. . 
29. Melarl1yre; Strike 1':. :-33° W.; dip 28° ~. 1v .. . 
30. l\1 e;1,nres l'Oll<'ealed 
3 1. Mulapliy1e, amygclaloidal i11 parl 
3:2. Mea:,ures co1J('ealed 
33. Conglomerate. <" On~i~ti11g oi' bonl . ler~ of Laurentian roc;k-< in 

mat 1 ix of red san.Jst<J1J e . .. 
34. J\lea't1rPs concealed . . .. 
35. M11lapliyre, striki1'g N. '.15° W., and dipping 20° o<outb-\\'estwarcl. 
36. Co::g lom e ratc, in which 1he bon!Jers t·Qnsi ~t to ;t much greater 

ex tent. than heretoforP, of arnygd;iloi la! a11d ot her varieties of 
melaplryre. Strike N. 20° \V.; dip 25° to a <• south\\'e:,t\\'ard 
at the junction with the overlying rock 

37. Reddisli-grt:y granu lar melapltyrt>, becomin;,! amygolaloidal in the 
upper part ...... . ... . 

38. Sand ~t011 e. striking N. 30° \\' . and dipping 2'1° southwestwan!. 
39. Conglomernte, e0ntainin:,r here and 1 here layer-< of :;and~to:ic, 

~trik ing N 40° W, :incl dipping 15° S \V . . . . _ . .... . __ •. _. 

40. Dark g-reen glitterin:,r mebphyre, striking, a l its j11nction with the 
underlyiug cong'omeralt', N. 50° W ., and dipping 30° S \ \! .. 

41. Measnrt•,, eo11c;eale<l 
42. Melaphyre, ~tr iki ng N. 50° II'. ;rnd dipping '29° S. \V 

43. Mt>RHrres coneealed 
44 . .\'lelapliyre. dnrk re.ldi,h-g reeu, , 1riki11g N. 50° to 55° W., and 

,1 ipping ·21° to 25° ~outhwt>~tward . .. .. 
<15. Dark greeu <tnd ;:!:iueri11~ rnelaphyre; N. 2.5° l\' > 20° :-:. W .. . 

1,'207 
71 
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46. Compact fine g rained trap, containing geodes of agate, in which 
calcspar frequently occupies the centre . . . •.. , . . ... ... ...... 350 

47. Porphyri tic conglomerate and sandstone, N. 8° W. >21° W.... 30 
48. Compact fine grained trap, containing agate;; in many places. . 72 

Total. . . •• ..... . . . ..... .• • • 16,208 

The rocks above mentioned are beautifully exposed along the 
west coast of Mamainsc , the strata <ler;cribed as tlie highest forming 
the rocks of the southwestcrn extremity of the Cape. It will be 
observed that of the whole thickness of 16,208 feet, the conglomerates 
occupy 2, 138 feet. The remainder consis!s of beds of more or less 
crystalline rocks, which when very fin e-grained I have called trap, 
although minute chemical examination miglit prove them to be 
enti tl ed to the name of mclapbyrc, which I have applied to the 
granular variPtics who:-c mineralogical compo»ition i» sufficiently 
apparent. T he success ion of the various beds above given is quite 
regu lar, but on at tempting to follow them inland, they arc found to 
thin ou!, and disappe:n, while others take their places. This is 
especially the case with the conglomerates. Were the beds con
titmous throughout, the section above given ought to be repeated on 
the south coa&t, and round to Anse aux Crepe:-: . But there, although 
some of tlic trap beds have the same &trike and dip as on the west 
coast, th ere is not the same regularity nor the same plentifu 1 develop
ment of conglomerates. There are, moreove r, evidences of great 
disturbances, and of a conflict bctwcPn the rock of some of the 
igneous beds and a sandston e, which here appears in highly con
torted and someti mes n'rtical strata. On coming round the south 
coast of Mamainse, from Ansc aux CrepPs, strata of sandstone are 
observed, very much disturbed, and <lipping inlancJ. As near as it 

Sandstone8. can be a::;ccrtaincd, the ir strike is about N. 85° vV ., dip ~5° to 40° 
northward . The :;;andstone is red colored, and contain:;; &treaks and 
spots or a cream coloured fcldspatbic substance, which also forms 
bands crossing 1hc ::-;tratification . Many thin c racks, filled ·with 
calcspar, also traYerse the beds. The same sandstone conti:mes for 
about a hundred and fo rty yards further to the west, becoming still 
more disturbed; the fcldspathic substance being inserted between its 
layers. The strike, where the beds are at all regular, is N . 10° vV., 
and dip 52° cast wanl. Furl li er west, it changes to N . 520 E. , with 
dip vertical, and in pl aces 75'• S . W . Here the sandstone becomes 
utterly broken np into a brccc ia, having pieces from one inch to a 
foot in diameter, invariably angular, and a matrix consisting of the 
white frlclspathic sub:-tance abo,·c mentioned, occasionally with 
calcspar. Fnrt her wc;;:t warcl, t be rnca:;;nres are concealed for two 
hundred yards; then strata of hlni,-h-grcy calcareous sandstone arc 
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exposed , striking N. 40° E. and dipping 75° S. E. From !his point, Sandstones. 

for three hundred yards further northwestward, disturbed sandstone 
occup ies the coast, where the measures arc not concealed. It is 
followed by a breccia similar to that already mentioned, with angular 
fragments of sandstone, and then by beds of trappean rocks, striking 
N. 75') \\i ., and dipping 40° S. vV. Rocks of this character occupy 
the coast, where not concealed, for one aml a half miles further 
north-westward. Here sandstone again becomes visible, in s trata 
almost Yertical, but nevertheless much bent. It is covered by a 
breccia consisting of o,:andstone fragments with a 1rappean matrix, 
and this ugain is surmounted by regular trap. In many places, there 
would seem 10 be the clearest evidence that the trap lies uncon-
formably upon the upturned and contorted edges of the sandstone . 

Besides 1 he brecc ia above men tioncd, other rocks of a peculiar 
nature, arc found at the junction of the sandstoue and trap. One of 
t hese is indi:::tinguishabl c from quartz-porphyry, and another seems 
to consist of fragments of trap bound together by th1s same quart;wse 
porphyry. These confused rocks occupy about a quart er of a mile 
of the coast. To the north westward, although the sandstones. 
Qccasionally protrude, they become much less frequent, while the 
overlying traps become much more regular, and gradually a,;;sume the 
same strike and dip as !li t~ strata on the \\-est coast, nbove described. 
The hi! Is tu the norl h of .-\ nse aux Crepes consist of t l:e same beds 
of melaphyrc an<l conglomerate as were observed on the west coast, 
,,-ith similar strike and dip. 

At the other points on the east shore of tlie lake, where rocks of 
l:he charactr.r of melaphyrc have been observed, the area occupied Melaphyrc. 

by them is \'cry limited, and confined to narrow low strips of beach 
or rocks, between the lake ll.ncl the much more elevated Laurentian or 
Huron ian rocks. In the most westerly cove on the sou th shore of 
Bachewalmung Bay, reel sandstone is observed, stri king l\i. 120 W. 
and dipping 15° soutlnnstwarcl . It is intcrstratificd will! con
glqm erate, the boulders of which arc principally of quartzite, clark 
green slate, an<l red-jasper conglomerate, which have doubtless been 
derived from the Huronian bills in the rear. Tl1ey range in diameter 
from one to twelve or eighteen inches. The matrix is generally red 
s andstone, but the interstices are sometimes filled out with quartz. 
A short distance along th e shore to the northe.ast exposures occur of 
a reddish-brown mclaphyrc tufl~ containin a amygdnles of calcspar 
and quartz, the matrix of which is ve ry soft and decomposed. The 
beds appea r to strike N. 8' E., and dip 25° to 29 ' westward. They 
would therefore seem to be conformable with the sandstone and con
glomerate . Further northeastward the rock becomes more compact, 
of a reddish-g reen colour, and exhibi ts curves of igneous fiow sim ilar 



136 GEOLOGICAL SURVEY 01<' C.-\).TAOA-1866 

to those described by you as occurring on Isle St. Ignacc, (Geol. Can., 
p. 72.) The geodes become mu ch less frequent, and consist almost ex
clusive ly of aga1e. The next rock to th e northeast is light-red sand
stone, $triking N. 65° W., and dipping 35° to 40 > N. E. Its contact 
with 1he trap is not visible, but its dip is such as to lead to the su ppo
s iti on that it has been cl istmbcd by that rock. There is a great thick
nes::: of this sandstonn exposed here, in strata freqn~.ntly vertical, 
striking generally east and west, or to the north of \vest, and exhibit ing 
dips varying from 35n N. to 5i0 S ., a r.d at least two anticlina l axes. 

Bruptiverock~. The trap rocks which surround the sont hw e::< t ba::<e of the Gros 

, 

Cap, although comparatively $Clclom arnygdaloiclal, are readily <li::<
tingnishcd as m elaphyrcs. " They are sorneti rnes coarse-grained con
sisti ng of rccld i::<h-grcy felspar, soft dark-green irnn-chloritc ( dclessite ), 
and occasional spots of yellowish gree n epidote. From this they gra
du al~ int o finer grained vari etie s, but they very seh.lo rn become imp;il-
pablc, or tliei r cons! it 11 cn ts altogether incl istingnishablc. I did not 
obscne sandstone in contact with the traps, but a latgc ma::<s of 
qnarlzosc porphyry is o:ccn at a ::<hort distance fro rn the shore. 

Anothe r large deve lopment of traps and ::<anclstoncs, occms o 
the north of Point anx Mines, but it has been minntcly described 
by yourself at page 82 of th e Geology of Canada. 

The eruptive origin of the mclaphyre:::; and traps <:>f this series is 
evidenced not only by their crystalline character, and by some of 
their relations in contact with undoubtcclly sedimentary rocks, but 
also by their occurring as intru sive mas"es in the gneiss of Point aux 
Mines, and, the granito icl gne iss of Chippewa Falls. At the latter 
place the mclaphyre is in the form of a dyke , and at Point a ux 
Mine::: it is seen to form a dome-shaped mass completely ..;urrouncled 
by gneissoid rocks. Furthermore, the lower m embers of th e J\fam
ainse series are inter::::cctcd by numerous dykes, differing but little 
from some of the finer gra ined melaphyrc ,,. I 11 some of them, 
indeed, the constituent~ of that rock arc distinguishable, but m ost 
of them are almost impalpable, vary from a recld ish-brown to a cl <n k 
green colour, and frequently exhibit at their s ides, bands of slightly 
different colours, which rnn parallel with the ::<idc wall::< of the 
YC ll1. 

From what has been stated above it would appear that there is, 
at several points, evidence of the existence of a sandstone of greater 
age than the bedded traps and conglomerate::;, and it would appear 
not unreasonable to suppose that it belongs to the lower group of the 
Uppe r Copper-bearing "er ies. You bavc howc\'cr pointed out 
(Geology of Canada, p. 85,) th at there are extcnsiYe area" of almo"t 

* ~ee note on the nnme of melaphyre, page 160. 
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horizontal sandstones on the cast shore, whose jndicatcd dip, and 
freedom from intersectjng trap dykes '' seem to support the suspi
" cion that they overlie unconformably those rocks which, associated 
" with trap, constitute the copper-bearing series." Jn confirmation 
of the opinion yon e xpressed, I have to report that at a point to 1hc 
south of Point aux Mines, where the Mamainse series adjoins the 
Lau1entian rocks, the lowest member of th e former is m1conform
ably overlaid by t bin-bedded bluish and yellowish-grey sandstones, 
striking N. 50·) E., and djppj ng lSo north-westward. The lo\Yest 
layer is a conglomerate, with granitic and trappean houldcrs, and a 
bluish fine grained and sla1y matrix. It is aboL1t six feet thick, and 
is followed by thirty feet of th e thin bedded san<ls1ones, some par1" 
of whi ch mi ght yield good flagstones. Some of the snrfaee. of 
these arc very distinctly ripple-marked. Above the"c come thin 
shaly rapidly disintegrating layer ·, in which arc found spheroidal 
concretions from five to ten inches in diarnr ter. It is not JYlssible to 
ascertain the total thickness of these sanclstonr s, sjnce· they descend 
beneath the level of the lake. They are s imilar in lithologjcal 
character to the sandstones which occur on the north side of Point 
aux Mines. 

Before no1jcing the economic minerals, l may advert to 1he Upper 
Copper-bearing rocks as developed in Mi chipicotcn Island. Although 
their distinctive charactcB have been already given by you, (Geo
logy of Canada, p. 81,) I may be permitted tci refer to 1hem some
what more mjnutely. 

The lowest rock would seem to occur clo e to the water at the Midiipicoten. 

north-west corner of the i::>lan<l, and is distingui shable., even at a 
distance, by jts red colour. This colour proceeds from th e fcld;;;par, 
which is the preponderating constituent, and bas almost a pink tint. 
It is easily fusible, ancl on being heated it loses its reddish colour. 
Thi s feldspar forms with dark-green glittering readily fusible eh lorite, 
a small grained compact cry.:tallinc rock, which, however unlike the 
greater number of melaphyres, must be referred to that ela~s . It is 
destitut e of any trace of amygdaloidal or slaty structure. Thi s rock 
is succeeded by a mclaphyrc more resembling tho"c of Mamainse. 
Its feld spatic part has a purplish-grey colonr, and is studded wjth 
small green chloriti c grains. It frequently becomes amygclaloidal, 
in whi ch case the chloritic grains become more mjnute, and the rock 
itse lf darker, assuming a purplish-brown colour. It is in this band 
that the native copper of the west and uorth shore of the· island has 
been found. At the so-called Silver mine it shews a strjke of N. 60o 

E. am] a <lip of 30 ' to 32° southea. twarcl. There is as"oc:iated with 
the rnelaphyrc, near the workings of the Quebec and Lake Superi or 
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1\iichipicoten. 'Mining Company, q, breccia, upon which some excavations for 
c<ilpper have been made. Jt consists of small fragments of melaphyre, 
some fresh looking, but the greater part bleached to a reddish-grey 
colour, enclosed in a reddish-brown earthy matrix, consisting most 
probably of finely comminuted melaphyric material, as it is 
readily fusible before the blow-pipe. The crystall ine melapbyres, 
b@th here, and at the Sih-er mine, arc surrounded by an almost 
impalpable blac k trap, llavrng a tendency 10 c:oncnoitla l fracture. 
This rock fuses before the blow-pipe to a black glass, and has a 

·SJ~ · gr. of 2 . 712. l t. po:=:sesses in places on the north shore a ru<lcly 
columnar structure. At. the copper mines it has a schistose 
appearance, and a sp . gr. of 2 . 781, and, at its junction with the un
derlying mcluphyre, this sch istosc structure is much contorled, a nd 
the trap contains fragments of the latter rock. In fact the line 
.of j nnction i s not easily traced, unless by the breccia which seems 
to accompany it. This black trap, or varict ies of it, cont inues to 
the most westerly point of the island, a little to the. south of ·wh ich 
.is found the conglomerate bed mentioned by you on p. 81 of the 
·Geology Q>f Canada. The boulder;:: are occasionally granitic, but 
con:3ist very frequently ,if fine gra ined porphyritc, in wh ich a few 
minute feldspar crys tals arc diseernable. There arc also sometimes 
to be observed pebble:> containing agate. The matrix consists of 
coarse grained ancl red coloured porphyritic or trappean debris. 
This is followccl by a green ish-black trap, striking N. 63" E., and dip
r)ing 36° S. E. Its matrix is ve ry fine grained, and contains sma ll 
s hining crystal.· of a brown colour. It s sp. gr. is 2.728 and it fuses 
readily to a brownish-black glass. It separates into large block:>. 

Next follcrn·s a porphyritic melaphyrn, with the usual rcclcl ish
grec n matrix, rather fine grained, in which the feld:.<path ic const ituent 
predominates, and in \\·hich small flesh coloured ac icular crystals 
.of feldspar are visible, some of which ha Ye striated cleavage planes. 
The sp. gr. of the rock is 2 . 619, ancl, although it is fusible at the 
edges, it is not so rc:aclily so as the two foregoing rocks . It strikes 
X. 55» 'E., and <lips 26° S. E. It separates into blocks with very 
·clcci<led divisional planes, but these are not ahvay:.< at right angles 
to the dip. In the upper part of the bed the rnatrix of the rock 
becomes coarser grained, shcwing distinctly, feld:.<par and chloritc 
as c0nst itucHts, with the small porphyritic crystals sti ll scattered 
through it. The feldspar predominates in the matrix, and determines 
the colour of the rock, wh ich is dark red. Its sp. gr. is 2 .626, and it 
is fusible, although not read ily, before t he blow-pipe. The planes of 
(li\-ision were hem observed to form angles of 116'• and 76•' with the 
plane of the bedding. The measures which immediately succeed 
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this rock arc co1wealcd, but, to judge from the d is integratccl masses l\Iichipicoten. 

on the beach, consist of trap-conglomerate and tuff. Above these, 
a greyish or greenish-black 1rap succeeds, which has a sp. gr. of 
2 .675, and fuse;;; rP.adily before the blow-pipe to a black glnf's. 

Overlying1his,comcs compact rnelaphyrc, whose fine grained mas:s 
i.;:; a speckled mixture of reddish-grey and g reen coloured material. 
It has a tendency to separate into flags. Its i<p. gr. is 2.67, and it 
fu,-es in fine spl inters to a brownish-black glass. This is suc
ceeded by a compact greenish-black trap, which containf' numerous 
brecciated quartz vein:;:. I1s :;:p. gr. is 2.612, and it i" fu"ible in fin e 
splinters to a black glass. The rocks which in the foregoing descrip
tions ha vc been denominated traps because of their fine-grained or 
i m palpab le structure, and 1he ir, in f'ome casef', almost basaltic 
app arance, arc shown by th ei r low specific g raviti es to be compact 
mcla phyre:-;. The only rocks witl1 \v hich they arc liable to be con
founded, the trap,; of the dolerite family, arc much l1cavier. Accord
ing to Senft tlw spP.cific gravity of dolerite is from 2 . 75 to 2 .96, and 
hat of basalt from 2. 9 to 3. 2. 

The rock:s whic:h constitute the peninsula on the south s hore of the 
island, between the harbour and the west en d , are as follows: The 
lowest bed i:-; a cum pact dark grey ish-green trap, which is fusible to 
black glass, and possesses a specific gra\· ity of 2·927. This weight 
would brin~ it nearer to th e Lm:;ults than any of the foregoing, but 
the pre. cncc in it of agate geodes shows it, nevertheles:o, to be allied 
to the melaphyrcs. Moreover, a1 another part of the bed, a lthough 
the color is darker, th e speci fic gravity is only 2·869, ancl another 
i::pecimcn taken from the upper part of the bed, of a greyish-black 
colour, gave a specific gravity of ~·87. The folhnvi.ng strikes and 
dips were observed at difit•rcnt parts of the bed: N. 83° W., dip 30° S.; 
~. 70° E., dip 3:2° S.; and N. 70° E., dip 2211 ~. Ornrlyin g the 
foregoing, comes a compact. brownish-grey trap, with a peculiar 
curved shaly fracture. It fu,;cs before the blow-pipe, when in fine 
splinter;;, to a brownish-black g lass, and has a speci fic gravity of 
2·792 . Its strike is N. S5 1 E., dip 171> S. Another specimen from 
th same bed gave a specific gravity of 2·652, while a third, of a 
greenish-grey colom, gave only 2.589 . The latt er had a conchoidal 
fracture, and could 01:ly be glazed at the edges before the blowpipe; 
it bas therefore more of the characte r. of fr· bite rock. 

In passing O\·cr the rock;; exposed on the south shore of the island, 
be tween the harbour and the cast end, 1he following are observable, 
in the order of their superposition. The first one to be mentioned is 
a black impalpable trap, with imperfectly conchoidal to uneven 
frac:tur<·. This constit ute s the east point, at the e ntran ce to the har
bour. It bears t'Omc resemblance to pitcli;o;tonc, but differs from that 
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llilchipicoten. roc:k in its i1pecifi.c gravity, whi c h is 2·i74, and in being readily 
fuf'ible to a blac k glass. It possesses a g limmering , slightly resin
ous lustre, a nd contains an occasional crystal of colourless 
triclinic: feldspar. The bedding seems to strike ~- 68'i E., dip 
15'J S. E. It ex hi bits planes of separation at rig ht angles, or n early 
so, ·with the inc lination of the bed, and agate veins are observable, 
which see ms to accompany th e divi sional joints. The rock ap
proaches c lose ly to porpbyrite, bnt it is too re adily fusibl e, and 
rather heavy for th a t rock. It wonlcl see m to be intermediate be
tween porphyrite and me laphyre. 

Some concealed measures intervene between this rock and a 
greenish-grey g limme ring trap, w hic h having a specific gravity 
of 2 ·898, and being read ily fu sible, may be pnt down as compact 
melaphyrc. lt s strike is ~ . 70 • !-:., dip 24 • southward . Jn 
p ass ing further eastward alo11g the :sho.-c , rocks arc seen, wh ic h 
evide ntly nnderl ic this 1mp, a nd consist of var ie ti es of the b lack 
res inous t rap which has already been de~c: ribcd . After re-crossing 
t hese roc ks in a ;;:c:end ing or<ler, we come to a nap breccia, composed 
of frag ments o!' dark brown m e laphyre , cemented together by a 
bruwnish-rcc.l trappean san<l. This 'is followed by fine grained 
greyi::-h-black glimmer ing trap, th e beddin g of \Yh icb is N. 60° E. ~ 

clip 25° southward. It contains nurnero us brecciated ve in $, running 
roughly parall e l with the strike, a nd fill ed with agate , 4uartz an<l 
calcspar. The m easures above thi s rock arc conce aled, and tb e ne xt 
ove rlying rock visible is a g reyish-blac l' trap, w hic h eontains 
numernu s qu ar1z geodes, has a spec ific gravity of 2· 753, a nd fnsc ;;: 
readily 1o a black g lass . To this succeeds a bluish-b lack trap, con
taining agates, and having a gtrike of ~.70° ~~, ancl dip 1:2° SOltth

w arJ. It showed a specific gravi ty of 2·852, anc.I fo,-cd, although 
not quite l"o readily as the foregoing, to a browni;;:li-black gla"'"' · Ne:\.1 
comes a trap breccia, muclt of 1he same character as th at last me n
tioned, which is followed by a dark greeni:o:h-gray fine g rained tra p, 
with distinct bedding rnnning N. 86'> E., and dippi ng 20'' sou thward . 
It:; specific gravity is 2·87, a nd it fuses , a lthnugh not very rcauily, to 
a brownish-black g laf's. Winding joints are obse rved in this roc k, 
which stand at ri gh t a ng les to the plane of the bedding, and ?.re 
sometimes accompanied by calcspar. Other varietie :=: o f thi s rock arc 
found above it, until ultima te ly th e who le are fo und to be overlaid 
hy a porpliyrit e, th e m a trix of which ltas a brownish-red colonr, j ,_ 

l!O t reaJ iJy fusibl e , ancl contains indi stinct coionr]ess ft. lcl spat hi c: 
g ra in s, with oth ers of a da rk g ree n colour. lb bedd ing; wh ich i:> 
somewhat indistinct, seems to be \". 45° E., and its dip 32" sout h
castwarcl. 
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ThiR is overlaid by a black shining impalpable trap, rescmbliug Michipicoten. 

pitchstone, the ;.:pecific gravity of which i s only 2·573. It is fusible 
to a brown glass, and contains sometimes small colourless feldspar 
crystal.· . \V herc these accumulate there result s a rock much resem-
bling pitchstone porphyry, which is largely developed on the south-
east shore of the island. The crys tals in this rock: are frequently re
cognizable as triclinic. The shining black matrix is fusible 1.o a 
brown blcbby alas::-:, and the speqific g ravity of the roc k, as a whole, 
i;.: 2 ·631 to 8·678. Since tlie ::-:pecific gravity of 1hc rock in \Yhich 
no crystab occur, is lower than that usually a~signcd to mela-
phyre, (2·63 to 2·72,) and s ince it is much lighter than that of 
true pitchstone, it won ld appear rcaso11ablc to class bolh these 
pitchstone-like rocks with tl1c porphyrite :s , or with those pm-
pl:yrics which contain no quartz, to which they probalJly bear 
the . arnc relation as tru e pitchstones bea r to felsitic porphy-
ritcs. This would appear to be j nstil-ied by the association 
of the porphyritic variety of the pitchstones with a true porphyrite, 
in tlw same bed, ancl separated from it only by some of the divi-
sional joints. The matrix of th is l:itter rock is of a dark grcenish-
grcy colour, and it is difficultly fus ible . The enclosed fe ldspar 
crystals seem to be the same as in the pitchstone porphyry, but arc 
not all so transparent. The rock last described would appear to be 
at the summit of the Upper Copper-beari ng rocks, as developed on 
Michipicoten bl:.nd. 

An approximative estimate of the thi ckn es::; of this se ri es of st rata 
the following, viz: 

Chloritic, porpl1yritic, and compact mclapliyrcs, and conglo-
merates. . .. _ _ _ _ _ 10,000 feet . 

Compact melapliyres wi th agate amygtlulcs . . . . . . 4,500 " 
Resinous traps. porphyritcs and urcccias -±,0110 " 

Total . . .. 18,500 feet. 

H we compare the roc ks of Michipicoten Island with those of Ma
ma.in e, it would appear that the lowt>r rocks of the latter series do 
not come to the surface at Michipicoten Jsland, a nd that the higher 
rocks of the Michipicoten series have not been developed at Ma
mainsc, or lie beneath the w ater!' of the lake to the iiiOuthwest of the 
promontory. It would thereiore appear JUSt, ln estimating the 
thickness of the Upper Copper-bearing rocks of the eastern part of 
Lake Superior, to add to the Mamainse series the above mentioned 
4000 feet of resinous traps or porphyrites, which would make the 
whole thickness a t least 20,000 feet. 

It would naturally be expected tliat the beds which occur on th e 
south shore of Michipicoten Island would, from their strike and dip, 
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Michipicoten . repea t themselves on 1he east :-:icle. But, a:-: in the case of Mamainse~ 

>'llch an expcetation is disappo inted on examing the rocks of the 
cast shore. The upper beds, con:-: isting of the porphyrites above de
scribed, see m regular enough, but beneath 1hese come brecciated 
rnclaphyrc, chloritic mclaphyrc cut by quartzose porphyry, and other 
rockf' , in which the eviclcnces of b<!dcling arc ve ry indistinc t. Among 
tbc::;e rocks the two following may be pa rti cu lari:-:cd as occu rring in 
large tnas:::e:::. The first is a rock: hav ing an impa lpable flesh-red ma
trix, whcrt·in occn r num erous g rain s o{ quartz, and also li ghter colorcd 
soft particles, which seem li ab le to remova l by atmo:::pheri c ageneies, 
g iving the rock, where th i::< Im::: ta ken place , a somewhat porons ap
peara nce . Th ere arc also li g ht reel semi-crystalline grains in it, 
which arc perhap:; feld;;:par. The matrix is fn s iblc, in lin e ;;:pliBters 
only, to a whit e enamel. The roe k has an unc\·cn fractnr', and a 
:-:pecific gra\·i ty of 2·4!)3. The latter ~act wou ld seem to indi cat e 
that it i:< of a phonolitic character, bnt according to it s othe r proper
ties it would appear to be a trachyt ic porphyry. The other roc k 
which occup ies a. very consid e rable a rea scc rn s to be a true fcl:"iti f' 
porphyry, although the feldspar crystal s a rc very ofte n indi :-<tinct. It 
con ta in;:, bc:::idc::: these, numerous qu a rtz grains , somet imes one eighth 
of nn i1H; h in d iame ter, and a fine gra ined dark red, difficultly fusi
b le matrix. The :<pecific grav it.i e" of three clincrcnt specimens were 
fou nd to be 2·548, 2·579 and 2·583 . The bedding of the rock , if it 
possesses any, is very obscure; but it shews in places a tendency to 
se parat e into fl ags . At the north-e ast corner of the i:-< laml i t seems to 
overlie, unconlormably, becls of t rap, w hich here as:-:ume something 
like the norma l :-:tri ke and dip, viz: N. 720 E., dip 25-i S. E. 

T he isla nds which lie to the south of the l!arbor, on the ::::ou th 
shore, are composed of a peculiar rock which is now here vi sibl e on 
the main island. It consists of a dark flesh-coloured impalpable 
matrix, with a hardness but sli g htly inferior to that of orthoc!ase , in 
which minute :-: pots of a soft yellowish-white material are discern-

P honolite. able . There arc a lso li g hter fl esh coloured g rains ob:oervable, which 
seems to be inci pi ent fe ld spar crystals. The matrix is diffi cult ly 
fusibl e to a colourless blebby glass, a nd the specific gravity of the 
whole rock, when fres hly broken, is 2·469. A pi ece slightly bleached 
to a greyish-white at th e s id e, f1om it s adjoining a joi nt in the rock, 
gave a specific g ravity of :2·477. Some parts of it exhibit a sli ghtly 
poroua structure, bnt this was not the case with e ither of the pieces 
whose specific gravities were determined. A slaty structure was 
not observed, but, on the contrary, the fracture of th e rock is very un
even. Taking into consideration all the characters here given, and 
especially the low specific gravity, the rock wouJrl appear to be a 
trachytie phonolite. 
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Jn the course of the exploration I made an extensive collPction 
of the rocks met with, in the three different systems examined, and 
accompanying this Report I transmit to you a collection, among which 
will be found spec imens of eac h of the rocks above described, rn 
that if necessary, they may be submitted to more minute examina
tion. 

Eco:NO-'IIC l\1tNERALS. 

It will be unnecessary to refer to all the occurrences of economic 
minerals met with, because this has been already done in the Geo
logy of Canada. I shall however advert to those localities upon 
·which mining operations, to a consiclerablc extent, were formerly car
ried on, a nd then offer some general remarks as to the best method 
of developing the mineral resources of the region. 

At the time of my visit no mining was being done in the Upper Copper_ 

Copper-bearing rocks of the cast shore of Lake Superior. _-\bout a 
year previously Mr. Fletcher had commenced operations on the pro-
perty of the Quebec and Lake Superior Mining Company, on the 
northwest shore of Michipicoten Island. He had succeded in int e r-
esting some New York capitalists in the undertaking, and had got 
a steam engine and other machinery brought to the island, when 
financial difficulties intervened, the work was stopped, the machinery 
seized, and the property deserted. I found the workings filled with 
water, with the exception of the most northeasterly :;haft, and eYcn 
this was partially filled with water, so that I cou ld not reach the bot-
tom. I descended about forty feet, at which depth a drift is cut 
eastward about fifteen feet, and further sinking done. The direction 
of the bed upon which the shaft is sunk, is N. 7 &·> E., consequently· 
parallel with that of 1 hP adjoining rocks. The inclination oft he bed 
and shaft is 75·i sontheas:ward. There i:; a decided joint on !he 
foot-wall, but none so far as I could observe on the hanging-wall. 
The side-rock at the surface is small grained rnelaphyre, consisting 
of feldspar, chlorite (delessite) and a small quantity of mica. The 
rock of the bed, as it appears in the roof of the drift, is a chocolate 
coloured tufaceou amygdaloid, containing in il s caYitics calcspar, 
delessite, and native copper. The matrix frequently contains small 
light brown fcldspathic grains, yellowish-green epidotc, and veins or 
irregular patches of calcspar, through which native copper is dissemi-
nated. Altogether the veins!one, jf such it can be calle d, bears 
a resemblance to that of the P ewabic lode of the south :>hore, 
although none of the green-earth was observed which seemed to 
characterise 1hc richest parts of that deposit. The width in the roof 
of the drift, through which native copper was disseminated, was at 
least three feet, and it appeared to me that this thickness might con-
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tain an average of one or one and a half per cent. No certain ty on 
this point can, however, be gained short of actual trial in tl1e stamp
work. lt is a matter of great regret that the recent attempt to work 
tbis location proved abortive, as from its analogy with some of the 
south shore deposits, it would appear to be worthy of a thorough 
trial. The proximity of the water might, however, cause some diffi
culty when the mine came to be worked in depth, as the strike 
of the bed to the southwestward takes it out into the lake. There 
may be, however, to the eastward, a considerable amount of ground, 
the working of which might not be so troublesome. With regard 
to the other shafts, I could observe nothing, and as the excavation on 
the conglomerate bed was also filled with water, I was unable to 
judge as to its cupriferous characters. 

The most extensive operations of the Quebec and Lake Superior 
Mining Co., seem to have been carried on irnmediatPly north of 
Point aux Mines, at the junction of the Laurentian rocks with those 
of the Upper Copper-bearing series. Here there are the ruins of 
several buildings, and of a stamp-work with ten heads of stamps, 
water-whcc l, etc. The spalli ng bank l ics a born the stamp-work, aud 
at the end of an a<lit, which, at about 220 :feet from its mouth, is con
nected with a shaft from the surface, having a depth of about forty 
feet. The direction of the adit is S. 10° W., while the strike or the 
trap in which it is driven seems to be N. 6°W.: and its dip 48° W. 
The adit continues past the shaft, in the direction of S. 50° W., for 
abont thirty feet, and penetrates the underlying gneiss. The line of 
jnnct ion is very decided, and runs N. 53°W., dipping 3i0 northeast
ward. The trap is seen at places in the bottom of the adit to contain 
fragments of gneiss. At the end of a drjft, which goes off to the 
southeast near the end of the adit, is a shaft which is filled with 
water. It is in trap, but one would expect it soon to intersect the 
gneiss. As to the vein which has here been explored, it is abo in 
the trap, but it can sca1cely be more than twenty feet distant from the 
gneiss. It is very rotten and decomposed, does not seem to have 
definite walls, an<l would seem to be filled up to a great extent with 
pieces of the t<idc-rock. The quantity of ore contained in it docs not 
seem to be con iderable. Judging partly from heaps lying on the 
spalling bank, it contains besides fragments of the side-rock, calcspar, 
quartz, heavy-spar, specular iron ore, copper glance, purple copper, 
n.nd copper pyrites. The quantity of the three last minerals is sucli 
as to shew that the vein is not remunerative. This is rendered 
-certain by t.hc fact that it has had a thorough trial, and has been 
aba 11doned. 

The ve ins which have been worked on the ridge north ofMamainse 
Bay, occ ur in melaphyre, which would appear to correspond with the 
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bed mark ed 2 1 in the coast section. It is also underlaid by conglo- Copper: 

merate, the strik e at the point of junction being N. 23'1 W., dip 35'> 
southwestward. Other and higher ridges of trap' and conglomerate 
rise behind th ese, corresponding to those on the shore. As to the veins 
w hich have been here explored, they cons ist of a set of reticnlating 
cracks from one-t e nth to five-tenths of an inch in diameter, which con-
sist of calcspar, with copper glance, purple copper and copper pyrites. 
By far the larger bn I k of the vein consists however of trap, antl if thi s 
be inclutled in th e width of th <' vein, it may be put down as about 
twelve inches wide . There are several of these vc inf', bnt none of 
them can lie said to be remunerative, or to look a t a ll promising 
for the futme. Littl e or uo exploration haf' been done on the 
other vei ns which occur in the rnclaphyrc skirting th<! shore o{ 
Mamainse Bay, marked 23 in th e section. These s trik e from~-
'10o to 55'> E., and clip to the f'Out heastwar<l. They f'onsist • 
principally of calcf'par, and contain also quartz, chalcedony, jasper;, 
hematitc, sm tdl g rai ns of specul a r iron ore a nd copper gla11cc, al'l ·I 
small porti ons of copper pyrite" and purpl e copper. The quantity ofr 
the la tt er minerals containe;l in th e ve ins is not such as to ma ket!:icm. 
of any importance. 

It would be unnecessary t1 ere to g1ve the ob"erva ti ons made as 10 , 

the strike, clip, etc. , of the ve ins in the Copper-bearing rocks, because· 
they an~, to a ll appearance, voicl of economic importance . They are· 
ve ry numerous, are filled chiefly with calcspar, and run paralll'l with, 
as \vell as across, the beds ofmelaphyrc. vVhere they cut thef'c beds 
close to the s h'1re, not only is their own materia l wa . hed, out but th ey 
occasion the excavation and removal, by the wate rs of the lake, of.' 
large masses of the sid e-rock. It cannot be s upposed that all of 
these veins are likely to be valuable on account of their mineral ' 
contents, nor are we ju stified in suppos ing, howt>vcr poor they look, 
that they are worthless. In seeking for some stand a rd whereby to 
judge them, we naturally have recourse to the experien ce gained on• 
the south shore. Here, accord ing to information receive d from somP. 
of the most success ful miners, transverse veins may very frequently 
be very poor on the surface, and nevertheless conta in rich masses of' 
copper in depth. But then, these masses usually occur in close · 
proximity to the interstratified cu priferous beds which the vein in- · 
tersects. They are sometimes found at the line of intersection, but 
more genera lly a little below it, and the n form shoots, or rich er· 
s treaks in the vein, which dip in the same direction as the intersectedl 
bed. (There is some resemblance between this relation and thaH 
di scovered at Harvey Hill, where the sulphurets of the ri ch lenticular: 
veins are supposed to have been derived from the interstrntified bed's: 
which they intersect in the ir upper part.-Geol.. <Van. p . 728.) It 

10 
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would appear from the above that the exploration for interstratified 
beds ought to precede that for transverRe veins, since the valu
able deposits of the latter character are always found in connec
tion with the former. Furthermore, according to the experience 
of the south shore, if such a bed be explored along its length, 
on the surface, and to a depth beyond the decomposed portion 
at its out-crop, the amount ol copper <lcveloped will shew no 
more for less than the average contents of the vein in depth. 
In an essay, which forms an appendix to this Repmt, I have 
described i>omewhat minutely the lithological characters of these 
beds, and of the strata associated with them. With the excep
tion of the bed explored on the west end of Michipieoten Island, 
and of the tufaceous melaphyre on the south-west shore of Bache
wahnung Bay, I did not, dming my exploration, light upon any 
rock resembling the south-shore beds. But my experience on the 
south shore was gained after I had completed the exploration of the 
north shore. Had the reverse been the case, my attention might have 
been attracted by rocks possessing the characters of the cupriferous 
beds, which, as it was, I may have passed over as unimportant. 
Their recognition is not however likely to be an easy matter, because, 
from their tufaceous character, they would probably be Ji able to rapid 
disintegration on the shore, and to be obscured by debris upon 
the land. Even in the neighbourhood of Portage Lake, the 
di::<covery of the valuable beds occurring there, took place only after 
years of unavailing search and large C'xpenditure, and then in 
name.rous cases by mere accident or, exploration in ancient Indian 
workings. In exploring for such beds on the north shore, advantage 
might he taken of a circumstance to which my attention was called 
by Mr. William B. Frew, one of the mo::;t successful explorers on 
the south shore. This is the unusually great variation of the 
magnetic needle in the neighborhoo<l of such eupriferous beds. I 
found, in three different instances, in running a straight line dia
gonally across the course of such beds, that when right over them, 
the needle deviated 4° to 9° from its normal position. These results, 
however, require confirmation, with a more perfect instrument than I 
used. Should they be verified, it would appear that by running lines 
across the copper-bearing strata, and observing frequently the conduct 
of the needle at points along such lines, the localities of beds par
ticularly rich in copper might be discovered. 

Although important results might reasonably be anticipated to 
flow from a search for rocks having the lithological character of the 
cnpriferous beds, or with the compass, in the manner above indicated, 
probably the best method would be to make such arrangements, as 
would induce the experienced miners and explorers of the south 
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shcn:e to undertake the search. So far as I can judge, numbers of Copper. 

these would be very willing to do so, were they only certain that 
after having made a discovery they could reap the advantages. At 
present, the impression prevails among them (bow far it is justified 
I am unable to say,) that, in the event of their discovering valuable 
minerals, and applying for the land containing them, it would, before 
it could be surveyed and secured, find its way into the hands of 
some more favored individual. In order to prevent this, it would be 
necessary, after ascertaining the limits of the copper-bearing rocks, 
or of the " mineral range,'' as it i s called on the south shore, to have 
those parts of it which are st ill unsold, surveyed, and laid out in not 
too large lots, establishing a price for them, such as that at present 
fixed, and making arrangements by which the public would at once 
know what lots were unsold, an<l by which any applicant for one 
of these could at once secure it. In laying out these lands, or even 
the new town;;:hips on the east shore, it would save very much labour 
and expense if the geological examination of it were always made 
at the same time. 

Acton Vale, C. E. 

28th April, 1866 . 

I remain, Sir, 

Your most obedient servant. 

THOMAS MACFARLANE. 
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ox 

THE ROCKS AND CUPRIFEROUS BEDS 

OF 

PORTAGE LAKE, MICIIIGAK, 

DY 

THOMAS l\'lACFARLANE, ESQ. 

During the summer of 1865 I was employed on the Geological 
Survey of Canada, in making certain explorations on the north and 
east shores of Lake Superior. I had instructions to visit also the 
mines of the south shore, in order to acqu ire some idea of the 
experience there gained in mining the deposits of native copper, it 
being anticipated that such knowledge might be advantageously 
applied in explorations on the Canadian side of the lake. 

One of the most conspicuous geographical features of the south 
shore of Lake Superior, is Keweenaw Point, which strikes out Ke:-veenaw 
. I l I . l 1 d. . f d. f fif Po:n t. rnto t 1e a ,;e m a nort 1-easter y trect10n, or a tstance o ty 
miles. Portage Lake is situated near its base, and together 
with Sturgeon River, which flows into Keweenaw Bay, almost 
severs the point from the main land. The north-western part 
of Portage Lake intersects the various strata of trap and other 
rocks which run along the whole length of Keweenaw Point. While 
to the north-eastward, at Eagle River and elsewhere, the mines of 
greatest note arc generally situated upon veins crossing tbe strike of 
the trap, those in the ncighborhoocl of Portage L ake are worked 
almost exclusively upon beds, the strike and dip of wh ich arc 
parallel with that of the enclosing rocks. Such beds are not, how-
ever, altogether absent in other districts of the copper region, where 
they have been called' ash beds,' but it is in the P ortage Lake district 



160 GEOLOGICAL SURVEY O'.F CANADA-186G. 

Portage Lake. that they occur most frequently, and are mined most succe :;;fully. 
The rocks with which they arc interstratified arc principally what 
are called traps and grecnstone ~ , together with conglomerates and 
sandstones. They maintain a general strike of~. 20° to N. 40° E., 
and have a dip of 50° to 60 :i north-westward. 

In attempting to describe these rocks more minutely, I shall begin 
with those lying immediately we t of the great cnpriferous bed on 
"\vhich the Quincy, Pcwabic and Franklin mines are situated, and 
proceed then to notice those lying to the eastward, which arc, 
geologically, lower-lying rocks. 

The rock which is observed at the side of the road leading past 
the Quincy mine to the Pew~bic, and which lies several hundred 
feet west of the cuprifcrous bed, is distinctly of a compound nature, 
but all its constituent minerals are not large enough to be accurately 
determined. Conspicuous among them is a dark green chloritic 
mineral, the grains of which vary from the smallest size to one fourth 
of an inch in diamete r. Jn the latter ca~c they arc irregularly shaped, 
with rounded angles, but they arc never quite round or amygda
loidal. They frequently consist in the centre of dark g reen laminm
The mineral is very :;oft, and has a light greenish-grey streak. Tt 
fuses readily before the blow-pipe to a black magnetic glass, and it 
would seem to be the preponderating element in the rock. The other 
constituents are in very fine grains, and consist of a reddish-grey 
feldspathic mineral, with di stinct cleavage planes, and another closely 
resembling it, in light greenish-grey particles, but whether of a feld
spathic, pyroxenic or hornblcnclic nature could not be determined. 
The prevailing eolour of the rock is dark greyish-green . Hydro
chloric acid produces no cfforvescence with it, even when in a state 
of fine powder. Its specific gravity is 2. 83, and the magnet attracts 
a very small quantity of magnetite from its powder. The colour of 
the powder, when very fine, is light greenish-grey. When ignited it 
loses 3. 09 per cent. or its weight, and changes to a light brown colour. 
When digested with nitric acid, and then afterwards with a weak 
solution of caustic potash (to remove free silica) it experiences, 
including the loss by ign.ition, a loss of 46 .36 per eent. This · 
consists of 

Silica ....... .. ....................... ..... 14. i3 
Alumina .............. _ . ..... _ . . . . . . . . . . . . 7 .1 i 
Peroxide of iron ........................... 1-1. 87 
J,ime . ................... ........... .. .. . .. .J..47 
~fagnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 03 
Water..................................... 3.0\l 

40 30 
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Jn the undecomposed residue light re<l an<l dark coloured particles 
are discernible. On digesting it with hydrochloric acid, and sub
sequently with a weak solution of potash, it sustains a further loss 
of 10.6 per cent., which consists of 

8ilica. , . ... .. ............ ...... ...... . . .. ... . 3 .48 
Alumina ...... .. ...... . .. . ........ . ..... ... . 3.03 
Peroxide of iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 98 
Lime ........................ ......... .... . l.'iG 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

The undccom pose <l res idue was still foun<l to consist of a li gh t 
red a nd a dark coloured constituent. The latter w~ the heavier, 
and an approximate separation was accompli shed by washing. The 
dark coloured parti cles, w hich could not ho\vever be freed wholly 
from the li ght coloured fe ld spathic constituent , fu><cd read ily to a 
<lark brown g lass . To judge from its gravi ty and ln><ibi lity it vvould 
appear not unreasonable 1o regard it as either pyroxene or born
blendP. In quantity, however, it did not exceed one-eighth of the 
feldspar. Th e la tter fo<:ed eas ily before the blow-pipe to a colourless 
glass, ting ing th e fl a me strnngly yellow. It wou ld th erefore seem to 
be of the nature of labradorite, a lth ough it is only s lightly decom
posed by hydrochloric ac id. S in ce, according to Girard, ncitlier 
labradorite , pyroxene nor mag netite a rc decomposa ble by nitric 
acid, it may reasonably be conc lndccl th at the constituents iemove d 
by the nitric ac id arc those of the chloritic mineral. On treat ing the 
rock, previous to ignition, with hydrochloric acid, much of the iron 
is removed as protoxid e. Although some peroxide is also poss ibly 
present, I have calculated th e w hole of the iron as prot ox i<le , and 
have moreover added the difference of weight between it and the 
iron estimated as perox ide, to the loss su:>ta ined by ignition, and put 
it down as water. In thi ;: \Vay the com pos iti on of the cb loriti e 
mineral, ca lculated to 100 part s, woul<l be 

Silica .................... ... . .. . .. . ... . .... 3 l . 78 
Alumina ........................ . ....... . .. 1.5. 4 7 
Protoxide of iron. . . . . . . . . . . . . . . . ~8. 87 
J~ime ... .. . . . . .. . . . . . . .. . . .. . . .. . . .. . . . . . . \J.6.J. 
Magnes~a,_ ...... .. . . . . ..... .. . . ......... 4.37 
Watm._..... . ............ .. . . . . .. . . .. . . . . .. \J.87 

J00 .00 

In these fignres the quantity of iron is much grea ter, and that of 
magnesia much less than in ordin ary chlorit e. In it.>< com posit ion , 
and in be ing eas ily decomposed by ac id :-:, the mineral most c losely 
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;resembles the ferruginous chlorite of Delesse,* (the delessite of 
Naumann), but <liffers from it in containing a considerable amount 
of fime, and in being readily fused before the blow-pipe. Assuming, 
nevertheless, that the chloritic constituent is delessite, and that one 
half of the iron removed by hydrochloric acid belongs to the mag
tnetite, then the rock would be composed mincralogically of 

Delessite . .. . ....... . .......... . . . ......... 46. 3G 
La,bradoritc . . .. .. .... . . .... ... ...... ...... 4 7. 43 
Pyroxene 01· hornblende . . . . . . . . . . . . . . . . . . . . 5. 26 
Magnetite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 95 

JOO.DO 

The next rock to the eastward, to which I paid some at tention, is 
that whi ch constitut es the hang ing wall of the Quincy Mine. It is 
a fine-grained mixture of reddi sh-g rey feld spar, and dark green 
delessite, the former predomin ating. In this mixture larger crystals 
of fe ld=-rar, a nd larger rounded gra ins of the fcrru:;inous chloritc are 
·occasionally discernible. [t s sp. g r. is 2. 83. The powder is of a 
reddi sh-grey tint, and the magnet shews the presence in it of a trace 
of magnetite. On ignition it change ::: to light brown, ~ustaining at 
the same time a los;;; of l.32 p. c. Ko effervescence is produced by 
hydroch lori c acid, which cJ issol vcs out from t be rock 32 . 44 per cent. 
c f bases, cons isting of 

Alumina ...... ... .............. ...... . . .. . 1.52 
rerox icle of' iron .... . .... . .. ............... 15.0.! 
Lime . . . . . . . . . . . .. . . . . . . . . .. . . . . .. . . . . . . . . 4.34 
~fagne ·ia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 5-l 

These, doubtless, principa lly belong to the chloritic mineral. .The 
residue contains a ve ry sma ll qu antity of the heav ier and darker 
constituent, which was found in tlic rock first dcscr i bed. The residue 
is not decomposed by concentrated sulphuric acid. 

Next in downward succession comes the cupriferous bed gene
rally known as the ' P ewabic Lode,' although i t possesses none of 
ithe characte rs of a ve in. It has a thickness of about twelve fee t, and 

;Nf The fvllo w ing js the c·oinpo~i t 1011 of ft rr11gino113 c·hlori~c ae<:or<lifig- to Delesse's analysis: 
S iliea .•••••••.•.••.••••••...••• 31.07 
.Alu1111na ••••••••••••••••••••••• 15.47 
l'eroxiJc ol Iron ••••••••••••••••••• 22.2 1 
Protoxidc of man;; a nc~e .... .•.....•.• tl'ill'l'~ 
L ime ............. . .. . • • • • . • . • • • 0. 46 
Mn g ne;ia ..•••••.•..•..•..•..•• . .... 19.1 4 
\Vater •.•••••••....••..••••••••. 11 .fi5 

(Bi;d1of: Chemica l nnJ Ph yoiea l Ue11ln;:y, iii, 2:.l~.) S.:e 1he annlysi; (v1) of a similar 
o:nineral from the diorile of Upton. (Geul. Ca 11mJ.1, P'1~e ()04 .) 
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in places resembles the rock which constitutes the foot-wall of the mine, 
into which it seems to graduate. In its characteristic rnrieties it 
diffe rs, however, complete ly from that rock. [t is a reddish-brown 
or chocolate coloured uncryi'talline rock, with amygJaloidal structure, 
and uneven, almost earthy fracture. The matrix sometimes con
tains some small amyg<lules, which are not always completely filled, 
and thus render the roek porous. The matrix is fusible to a black, 
slightly magnetic glass. It is in places impregnated with grains of 
metallic copper, from the minutest size to those having a diameter of 
a tenth of an inch. Those of a sti ll larger s ize very generally pro
ject from th e matrix into the amygdulcs, or form ronnded particles 
lying ent irely within th~se cavities, and filling them. The copper 
is here accompanied by a mineral of a light green color, very soft, 
and separable from the rock as a g reen powder. It fuses before the 
blow-pipe to a black s lig l1tly magnetic glas,.. On ignition it changes 
to a light yellow colour, lof'ing 0·4 p. c. of its weight. It is decom
posed by hydrochloric acid, and the resulting 8ol11tion contains pro
toxide a" \\-ell as peroxide of iron. On analysis it gave the folio :ving 
results, in which all the iron is calculated as protoxide, and the 
diffe rence between it and perox.ide put down as water 

;-)ilie11 .. ___ .. _. _ ..... __ ... . ... _ ... ... ... __ . . 4G.48 

Alumina .......................... ........ 11 . 71 
Protoxido of iron .. _ ....................... 21 . 11 
Lime ...... ..... .. ...... . ... .... ... ... .. --· \l. 8(1 
Magn esia .............................. .. .. trace. 
Alkalies, by difference ...... _... .• . . .. . . . . . . . 1. \l7 
\Yater ..... ................................ 2.'iL 

100 

It is probably a variety of green-earth. Some of the amygdules 
arc altogether filled with it, in which case it frequently contains 
small isolated grains of metallic copper. Sometimes calcspar is 
found along with the green earth, the two minerals generally occupy
ing separate parts of the cavity. Very frerp1cntly the g reen mineral 
merely lines the cavities, and the rest is filled up ·with calcspar. 

The foregoing dr.scription is ofa specimen of the bed exceedingly 
rich in copper. At other places the matrix is more compact and 
darker coloured, and the amygdules arc exc lusively filled with calc
spar, without any enclosing film of green-earth. Sometimes quartz, 
delessitc, laumontite and prclmite occur, filling the cavities. In 
many partf' of th e bed, large irregular patches and Yeins of calcspar 
are seen, through which, and through the adjoining rock, run huge 
irregular masses of copper, frequently weighing several tons, with 
\vhich small quantiti es of native si lver are associated. Epirlotc is 
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also often met \Vith in the bed, generally unconnected with the 
amygdules, and forming small irregular masses in the chocolate
coloure<l rock. The foregoing description applies equally to the 
cupriferous bed as developed in the P ewab ic and Franklin mines. 
These are s ituated on th e north s ide of PorJ age Lak e. The continn
ation of th e bed to th e southeast \Vas sought for a long time fruit
lessly, unt il at last it was c1iscovcre<l accidentally at a <li stance of 
about fom miles southwest of Portage Lake. At this point, on the 
property of the South P ewab ic Mining Company, it is being opened, 
and presents the following characte rs. Th e rock is of the 1>ame 9olour 
as in the Quincy Mine, but it is finer grained, and in places a con· 
choidal fracture is even observable. T he amygclu les arn smaller, 
and the metallic copper f:eerns altogether confined to th em, forming 
sol id rounded !)elle ts It is accompan ied by delessite, calcspar, 
laumon tite and prehnite, which minerals a lso occur in the cavities 
a lone. Tb e matrix of thi s bed is also fusible lo a black magnetic 
g lass . 

The rock which underlies the copper-beari ng bed of the Qui ncy 
mine is di stin ctly arnygdaloidal. The matrix is fine grained, but it 
is crysta lline, and is seen to consist of diHerent constituents. Its 
colour is dark: reddish grey, a nd it is fusible to a b lack gla1>s. The 
cavi ti es, which se ldom exceed the s ize of a pea, are filled with 
what appears to be the same chlorit ic mineral which occurs as a 
const itu ent in the fir,_,t two rocks above described. It is very soft, 
and may be cut into small, 1> Ji g htly coherent sl ices. Th ese fuse 
read ily to a black g lass, which is sligh tly magneti c. In fine powder 
its colour is li ght g reenish-grey, and by ignition it turns dark brown, 
los ing 5.85 p. c. of its weight. Hyclrocbloric acid decomposes it 
readily. On analysis, and calculati on as above desc ribed, it gave-

Silica . . . . . . ....... . .................... . .. 30 . 5\) 
Alumina . .......... ... . ......... . ..... .. . . 20. 07 
Protoxiclc of Iron. . . . . . . . . . . ... . ....... 22. 01 
Lime....... .. ..... .. . . ...... .. ... ....... . .. J .03 
:Jfagnesia ................................. . 12.30 
Water ... . .. .... . ....... '. ..... . . . ....... . . . 7.23 

100.18 

It will br observed that these results correspond much more 
close ly wi th the compos ition of dclessite than that calcu lat ed from 
the const ituents clissolve<l by nitric ac id from the roc k first described . 

The spec ifi c: gravity of the rock, including the amygdu les, is Z.iS . 
The colour of the fin e powd er ~s dark reddish-grey. On ignition it 
turns bro\vn and loses 2.33. Nitric acid di ssolves 25.67 , an d hydro
chloric acid 34.12 of its weight. T n the residue from t n~nrment wit lt 
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1he latter acid, no heavy dark coloured constituent could be detected. 
From the above particulars the following mineralogical composition 
is deducible. 

Delessite, in amygdules and grains .... .. ... . . . . 38 
Labraflorite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6~ 

100 

An occasion al crystal of feld spar is met with in the rock, which 
seems to be identi cal with 1hat occurring jn th e matrix, a nd is only 
partially decomposed by hydrochloric acid. 

The various bands of rock which und erli e th e Pewabic lode have 
been intersected by a cross-cut more than fiv e hundred feet in length, 
from the seventy-fathoms level of the Pewab ic mine. This working 
has passed through the following rocks, the local name>: and thick
ncsses (horizontally) of which are as follows : 

Trap ... ...... .. .. .... . ...... ....... ..... 13i feet 
Old Powabic lode. . . . . . . . . . . . . . . . . . . . . . . . 3.J. " 
Trap ......... .. ..... ..... . .. . ....... .. . 
Green amygdaloid vein ....... .. . ... ... .. . 
Trap ........ ... ... . . . . ... . ............ . 
Albany and Boston vein ..... . ........... . 
Trap . ..... ..... . . ... ..... ....... ...... . . 
Epidote or Mesnarcl vein ......... . . . ... . . 
Trap ... ... ................ . ........... . 
Fluckan .... . ......... .. ...... .. ....... . 
Conglomerate .. .. .. .... .. . ... . ... .. . .. .. . 
Sandstone .. ... ... . .. . ................. . 

85 " 
l\l " 
08 " 
7 " 

45 " 
23 " 
20 " 

1 " 
31 " 

G " 

506 feet. 

The general strike of these strata is N. 38° E ., a nd the dip 55°' 
northwestward. Th e two bed :; above denominated the green amyg 
daloid vein, and the Mcsnard vein, arc also to be found on the· 
Quincy property, where the first named bears a general re,,cmblancc 
to 1he roc k of the Pewabic lode. The matrix: is perhaps darker 
coloured, and contains grains and crysta ls of feldspar, as well as· 
amygdules of green-earth and calcspar, the latter containing copper· 
in fine g rains. The rock of the l\iesnar<l Yein is dark brown, w ith 
a bluish tint. The minerals of the amygdules arc principally g reen
earth, quartz an<l metallic copper. This bed is also called the Epi
dotc vein, but the green-earth has probably been taken for epidotc. 

The trap which overlies the conglomerate in the Albany au<l Bo;;;
ton mine is a fine gra ined mixture of dark green delessite, (in 
grains less distinctly isolated than in 1hc rocks already described) 
greeni sh-g rey feldspar, and redd ish-brown mica, some of the faminm· 
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of the latter shewing ruby-red reflections. fts sp. gr. is 2.81, and 
. ~he smallest trace only of its powder is attracted by the magnet. The 
·Colollr of the powder is greenish-grey, which changes on ignition to 
brown, a loss of 4.19 being sustained . Nitric acid dissolves from it 

-24.52 p. c., which consists of 

Alumina ........ .... .. .... .. .. .......... ... 5.!JG 
Peroxide of iron .......... . ............... . 14. 78 
Lime.. .. . . .................. . . .. ........ . :l.41 
Magnesia. . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . 0. 37 

These figures agree pretty closely with the quantities of bases dis
solved from the rocks al ready described, but the quantities of lime 
and magne~ia are a little smaller. The residue consists of a dark 
coloured heavier part, and a reddish-white lighter l)art, the lat
ter about twice as large in quantity as the former. The dark coloured 
portion consisted probably in greater part of mica, and to judge 
from the comparatively low specific gravity of the rock, little or no 
pyroxene or hornblende could be present. · The mineralogical com

; position of this trap is th erefore probably as follows: 

Delessite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
:M:ica ......... ... ..... ... •.... ... ........... 20 
Labr:i.<lorite .... . .............................. 40 

100 

The 'fluckan,' \vhich underlies the trap last described, is scpa
•rated from it by a small seam of clay . The tluckan itself ii' a fine 
grained, dark-red shaly rock, in which pieces of a greenish blue 

•colour are sometimes seen. Both substances arc fusible before the 
blow-pipe, and contain occasionally small grains and flakes of 
copper. It resemble s the old 'Tlwnstein (claystone) of the Germans, 
·now more properly inamed felsite tu ff. 

The conglomerate upon which the foregoing rock rests, bas 
acquired some celebrity on account of its being mined for copper on 
the property of the Albany and Boston Mining Company. The 

~ boulders and pebbles consist (l)f various species of porphyry. One 
•'Of them has a dark brown matrix with small 1;vhitc crystals of feld
spar; another has a matrix, of the same colour, but with larger 
c rystals of orthoclase, while a third variety consist:s principally of a 
fine grained mass of orthoelase, with which a small quantity of a 
dark coloured mineral occurs in particles too small for determina
tion. The matrix consists of a coarse grained sand, of porphyritic 
•material, impregnated with calcareous matter. It many places the 
interstices are not at all filled up, in others calcspar is the matrix, 
aind very oft<'n, in the lower part of the bed, the matrix is almost 
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pure metallic copper. Sometimes the metal completely fills the 
whole space between the pebbles, sometimes it is accompanied by 
calcspar, but much more frequ ently it is disseminated in fine par-· 
ticles through the coarse grained matrix. Sometimes a pebble is 
found quite saturated with copper, but it seems to have been of a 
more porous nature than the others, and an amygdaloidal structure 
may be detected in it. 

As above mentioned, a bed of f'andstone undcrl ics 1 he conglo
merate. It shcws traces of stratification, is of a dark-red colour, 
and evidently consists of the same material as the conglomerate · 
pebbles, but in finer particles. 

'fhe trap which under] ies this sandstone is a mygdaloidal, but 
becomes more compact at a di stance from the sandstone. In the 
ad it which is being driven across the strata on the Quincy property, 
and which1 so far as it has yet gone, is in the trap underlying the- • 
conglomerate, the rock much resembles the one first described as . 
occurring on the road pass ing the Quincy mine. The grains of 
dclessite are however smaller, seldom exceeding one tenth · of an 
inch in diameter. An occasional crystal of feldspar is also obser
vable in the fine grained mass of the rock. Thi s rninen'1 is in 
places red.dish-grey, and in others greenish-grey, fuses readily to w 
colourless blebby glass, and colours the blow-pipe flam e strongly· 
yellow. The sp. gr. of the rock is 2.89, and the colour of the 
powder light greenish-grey, but somewhat darker than that of the 
rock fir:-t described. It changes like that to a light brown on· 
ignition, losing at the same time ~. 77 p. c. On being treated with · 
nitric acid and caustic potash the following substances are removed, 
from it : 

Silicn. ....... ..... . .. .. ... . .. · .. .. . 12.41 per cent. 
Alumina.. . . . .. . . . . . . . . . . . . . . . . . . 5 . 96 '' 
Peroxide of iron . ..... ..... ...... . 15.85 " 
J,ime . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 7°7 " 
~Iagnesia .. . . .. . . . . .. . . . . . . . . . . . . . 1 84 " 

39. 83 per cent. 

These substances, together with the water lost on ignition, cal-·
culatcd in the same manner as in the case of the rock first described), 
for 100 part s, give 

f3i lica.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. 52 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. 00 
Protoxicle of iron. . . . . . . . . . . . . . . . . . . . . . . . . . . 33. 4 7 
J, imc. .. . .. .. . . .. . . .. . . . . .. . . .. . . .. . . . . . . . . 8.80 
~iagnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 29 
\Vatcr . .. . . ... . . .. . .... .... .. .. ... . .... . ... 9.92 

100.00 -
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Th e residue from this treatment, which amoun1s to 57 .17 per cent. 
of the original rock, on being digested in hydrochloric ac id los1 6. 'i 
p. c. additional, consisting of 

Alumina .. . . . . . ..... . . ............. .. . . .... 2.38 
Peroxide of iron . . ..... .......... . ... .... .. . 2. 45 
Lime ...... . .... ..... .. . ...... . ...... ....... J .57 
:Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

The residue cons isted of the same dark and light coloured parts 
as in th e case of th e rock first described . Calculated in the same 
manner as it, the mineralogi cal composition of this rock from the 
Quincy adit would be 

Delessite ........ . . . . . ..... . .......... .. .. . . 42. 60 
La bradorite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50. 6\J 
:Pyroxene or homblencl e . . . . . . . . . . . . . . . . . . . . 5 . 62 
:'lfagnetite . . . .. . .. . . .... .. _ .. . . . . . . . 1.09 

100.00 

From the particulars above g iven , it woulrl. seem that the consti
tucnls of the traps of-. the Portage Lake district arc principally feld
spar of the labradorite species, and chlorit e, of a species allied to 
dele ssi1c, with which are fou nd occasionally mica, small quanti
ties of magnetite, and perhaps of aug ite or hoi·nblende. Similar 
results arc given in Foster and Whitney's Lake Superior Report, II, 
87; but the relative proportions of the constituents are no1 given, 
nor is the peculia r nature of the chlorite referred to. The name of 
greenstone wonld seem altogether inapplicable to these rocks, 
because augi1e or hornblende only oecurs in them occasionally~ if at 
all, and then in comparatively small qua ntity. As to the name of 
trap, the rocks previously $0 called, have been by the best lithological 
authorities subdividqd into two families, melaphyre and basalt." 
The lat1er family which includes dolerite, anamesite, and common 
basalt, is distinguished by the dark, mostly black or greyish-black 
colour, the high specific g ravity, and the richness in augite and 
magnetit e, of its rocks, and by the frequent occurrence in them of 
olivine and ze"alitcs. The melaphyres on the other hand are cha
racterized by their apparent want of auguite, by their comparatively 
low specific gravity, by their colour of reddish-g rey, mixed with 
green and black, and their frequent development as amygdaloidal 
varieties; in which case quartz, calcspar and dclessite fill the 
cavities more frequently than zeolites. The ttaps above described 

* Naumann; Lehrbuch der Geognosie i, 599; Senft; Classification 11rnl Beschreibung de r 
Febarll' n, pp. 262 & 272. 
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woul<l seem to belong to th e class of melaphyres, and to resemble 
especially those of Mansfeld, described by Freiesleben, of Saxony,"' 
and that of Faucogney described by Dclesse. It is in the latter 
locality that the ferruginous chlorite, of which the analysis is quoted 
above, is found. It. not only occurs in the amygdaloidal varieties 
of other localities, but, according to Naumann, it is also a consti
tuent of many compact mclaphyres. The following translation is 
from N aumann's Lehrbuch, (I, 600) and is descriptive of the peculi
arities of the melaphyrcs. It will be seen at once, that it, in every 
particular, applies to the mclaphyres of Portage Lake. "The prin
" c ipal characteristic of these rocks is fonndcd, on the one hand, on 
" the decided nature of the fc l<l spathic constituent, which, when dis
'i tinc tly developed, has always been recognized as labradorite, and 
" on the other hand on the circumst::mcc that pyroxene is very 
'i seldom present in recognizable crystals, or grains, and usually 
" cannot be determined mineralogically. The melaphyres appear 
" as micro-crystalline or crypto-crystalline rocks, and only :sometimes 
"arrive at a di st inctly g ranular development. A third peculiarity 
" is recognizable in the tendency which these rocks have to the for
" mation of air-cavities and amygdaloidal structure, on which 
'' account the melaphyres arc very frequently <lcveloped as amygda
" loids or i:;pilitcs. Jn the arnygdules, which sometimes reach a 
" considerable size, and then appear as geodes of varied constitu
" t ion, the following minerals arc mostly founcl :-calcspar or brown
" spar, and many varieties of the species quartz (chalcedony, car
" nelian, jasper, quartz, amethyst, agate) as also a mineral resem
" bling chlorite or g recn,earth which usoally forms the periphery of 
" the arnygdules like a shel l or rind. A similar, soft and green
" coloured rn ineral is also often disseminated in the rock, in grains and 
"indistinct crystals . The zeolitcs, which are so frequent in the 
" amygdaloidal basalts, belong to the more rare occurrences in 
" me laphyres properly so 9alled. If 1ve now acld to these characters 
" the complete absence of quartz as a constituent mineral, the 
" preclominating reddish-brown or reddish-grey colour of the mass 
'' of the rock, which sometimes runs into greenish-grey, dark
" green and black, and the frequent occurrence of ruuellan or mica, 
" we shall have tolerably exhausted the general petrographical pecu
" liarities of the melaphyrcs." Dr. T. Sterry Hunt, in his valuable 
paper on lithology, refers to this class of rocks as requiring a dis
tinctive name, but he seems unwilling to adopt that of melaphyre. 

* Geognostische Beschreibung des Kunigrdches Sechsen ii, 4 l7. 
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Since, however, Von Buch, Naumann and Senft .. favor its adoptiort , 
and since the science of lithology is already well stocked with terms of 
by no means general adoption, it would seem advisable lo retain the 
word mclapbyre to denote such rocks as those above described. With 
regard to the copper-hearing beds, the fusibility of the rock, and its 
transition in placco:: into the ne ighbouring rock connects it distinctly 
with the mclaphyre~. Thi,.:, together with the total absence of c rys
talline structure, and its apparently clclrital character in places, 
would Jea<l one to snppose that these beds are melaphyre tuff.<:, 
bearing the ~amc relation to rnelaphyre, which volcanic tuffs be ar to 
trachytes and basalts. The trap of th e Portage Lake District might 
therefore be properly termed granular melaphyre, \vhen it is small
grained and crystalline; amygdaloidal rnelaphyn!, when cavities arc 
present in a crystalline matrix; compact rnclaphyre, when the rock 
is fin e-grained and crystalline; and tufaceous mclaphyre, when the 
matrix is destitute of crystalline structure . 

The rocks which occur to the eastward of the trap last descri bed, 
I had no opportunity of examining minutely. They consist probably 
ho i\'evcr of the same rocks as those above mentioned, alternating with 
each other for about cne and a quarter miles, which is the distance 
across the slrala, from the conglomerate bed of the Albany and Boston 
property, 10 the ,-:o-callecl vein explored by the Isle Royale, and 
other mines. 

About 260 feet west of 'Isle Royale vein,' occurs the bed upon 
which the Grand Portage mine is situated. The colour of the matrix 
is light green, thu s differing greatly from the beds hitherto described . 
In has an uneven earthly fracture, and is u:ncrystalline, with small 
white spols here and there through it. It is fusibl e, and gives water 
when heated in a glass tube. The amygdules are all of a dark
green colour, and frequently consists exclusively of delessite. Quite 
as frequently, however, they consist of that mineral, with a kernel 
of quartz, or much more rarely, of calcspar. The copper is found 
oftener in the amygchiles than in the matrix. As in other beds, 
larger aggregations of crystalline minerals occur, in which quartz 
generally preponderates, associated with calcspar, prehnite and 

* !VTy objcetion to retaining the name.of melaphyre is bnse<l upon the fact that these authors 
apply the name lo diniorenl rocks. Brongniarl, who invented it, gave il to black porphyries 
holding hornblende; Von Buch and d'Hnlloy use the name as synonymous with an augite-por
phyry, while finally Naumann and :::lenft restrict the term to ro<'ks whieh contain neither horn
blende nor augite, and are not black rn colour, as tile name melaphyre woul<l imply. Hence 1 
agree with Bernhard Cotta in rejecting the name, while admitting at the same time that some 
term 1s requisite to design ale the important class of anorthosite rocks in which a hydrous mineral 
(deless1le or l~rruginous chlorite) take' the plaoe of hornblende or au:;itt!. Perhaps 1he name of 
chloroJdsitc might be adopted.-T. S. H. 
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native coppe r. Specks of native silver sometimes occur in this 
ve instonc. The strike of the be<l is N. 30° E., and the dip about 
52° north-wc>;tward 

Between the Gran<l Portage an<l Isle Royalc veins the trap is of 
the usual character, re<ldish-g1ey coloured, with dark-green g rains 
and spots of clelessitc impregnating it. 

The cuprifcrous bed of the Isle Royale mine is often of a <lark
chocolatc colom >;imilar to that of the Pcwabic lode . In other places 
it ha" th e drnractcr of the Portage lode, being light green coloured, 
uncrystalline, and with an une\·en fracture, but it is comparatively 
free from amygdulcs. 

Trap, as u sual, umlcrlic" the Isle Royalc vein, and, with other 
rocks, fills up the space between it an<l l\Jabb's vein, which lie 
about u mile to the south-eastward . One of th ese is a conglomerate 
resembling that of the Albany an<l Boston mine, so far as the nature 
of the pebbles i,: concerned. The matrix ;s very porous, and in 
coarse grains, which are in places cemented together by quartz, as 
well as calcspar. 

J\labb's ve in, upon which mining has also been cornmcncc<l by 
the Isle Royale Co., has a matrix of a much more crystalline cha
racter than any of the cupriferous beds already described. It is of a 
dark-g reen colour, and is impregnated with grains an<l irregular spots 
(not amygdules) of quartz, which is accompanied by cpi<lote and 
metahe copper. Sometimes, however, au approach to the light 
gree n eartby rock of the Isle Royale vein is noticeable. 

t\ sbort distance to the cast of Mabb's vein another conglomerate 
bed is found. The pebbles here also are porphyritic, but contain 
crystals of quartz as well as of feldspar, and tbe paste is difficultly 
fusi ble before the blow-pipe, fine splinters of it only becoming 
glazed. Tlic pebbles do not seem to be so wclJ rounded as in the 
other bed::::. 

I had no opportunity of examining any of the rocks further east
ward, which form the base of the 1rap formation 1 but since those 
already described form part of a series of strata having a vertical 
thickness of about 10,000 feet, it may be supposed that they afford 
good average specimens of the whole. 

There is probably no one point, even in Europe, where within a 
limite<l area, there are to be foun<l such a number of mines, many · 
of tbem ri.::h, well appointed, and well managed; such a display of 
beautiful mining machinery; or such magnificent stamp-works as 
are to be found within say five miles of the towns of Hancock and 
Houghton on Portage Lake. Even the professional visitor, who has 
given previous attention to the subj ect, cannot but be astonished as 
he rounds the point beneath these towns, and sails up to them, at 

11 
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the scene of life and activity which suddenly opens up before him. 
Having only spent ten <lays in the di strict, it would be impossible 
for me to attempt to descr ibe, with a moderate degree ofminulcne;::-, 
even it s principal min es. There a rc at least twelve mines in opera
tion within a short di stance of the lake, and of these the majority 
are producing copper in quant ity varying from 20 to 120 Ions of the 
pure metal monthly. The mines which have the largest production 
are those of the P ewabic lode, and it will be sufficient to refer 
briefly to their mining and dressing operations. 

In exploring the cupriferou s bed in the Quincy mine, as in follow
ing the other beds in the di strict, the miner has only its lithological 
character to guide him, there being no di::: tin ct joints or walls on 
either side. The shafts, lew~ls and winzes of the mine arc all 
opened within th e bed , so that the amount of dead work done is the 
very least poss ible. At the JOO-fathom level the strike is N. 30° E., 
and the dip 70° north-westward. The shafts on the C1uincy mine 
are from 200 to 300 feet apart, and the levels from 72 to 75 feet 
beneath each other, on the incline of the bed , and GO feet perpen
dicul arly. The width of the bed is from 6 to 30 feet, and the aver
age thickness ten feet. According to the general experience at the 
mine, the thicker the bed the richer is the rock in copper. About 
two-thirds of the area of the bed is removed as remunerat ive ; the 
other third, although it may contain some copper, is left stand ing, 
as unworthy of excavation. The amount of ingo t copper yielded 
by the ground actually removed in 1864 was 562 lbs. per cubic 
fathom. Assuming the sp. gr. of the rock of the lod e to be 2 . 7, it 
thu s yielded 1.4 per r.ent. Of course th e copper was un equally 
distributed through the bed-rock, and the true percentage would be 
at many places above, and at others below tbat just mentioned . 

The bed is excavated by a very judicious combination of over-hand 
and under-hand stoping. Th e rock is removed to the shafts i:i 
waggons containing about one ton each, and hoisted in skips, or 
waggons of a peculiar shape, running on traC'ks in the inclined 
shafts. The contrivance where by these ski1 •S are emptied on their 
reaching the surface is without doubt the simplest and most beauti
fn I anywhere in use. There are six shafts ; the deepest, No. 4, is 
660 feet vertically, and about 800 feet on the incline of tbe bed, 
below the surface. Th e pumps have a six-inch bore, w ith a seven
inch column, but they only work three hours i n twenty-four, so little 
is the mine troubled with water. On reaching the surface the bed
rock undergoes a sorting, and about one-third is set aside as worth
less. The other t\vo-thirJ s are roasted in huge heaps, much in the 
same manner as iron-stone. The object of this operation is to 
render the rock more easily pulverized. After roa8ting, the larger 
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masses of copper arc sorted out, and sent directly to the furnace,. 
\Yhere they yield about GO per cent. The remainder is forwarded 
in waggonfl, on an inclined tram-way (where the full waggons, in· 
descending, pull up the empty ones) to the stamp-work situated close · 
to the lake, below the village of Hancock. Here Wayne's stamps,. 
Shierrnann's jigger::;, and ordimny Cornish huddles arc employed in 
concentrating the ore. Each stamp weighs 900 lbs, and has JG 
inches lift. The stamped rock passes through a s ieve made ot 
boile r-plate, ! incli thick. The holes are l inch in diameter, and 
have a slight diminishing taper towards the stamps. The latter are 
stopped every eleven hours, in order that the larger pieces of copper 
may be remorn°d from the stamp-box. The stamped ore is discharged 
into a shallow run, which has an inclination of a half inch in a foot. 
From this it comes on to a sicYc, which is constantly in 111otion, 
has; in ch holes, and separates it into coarse and fine work, for the 
j igger. The fine work in pa:>sing down into the jigging. sieve, meets 
an upwanl current of water, which carries away the slimes from it. 
The jigging machine, in which the :<ieve is stationary, appnrcntly 
cleans the ore very effet:tually. A sample of the coarse ragging , 
from it was given me, which assayed 98.G, per cent. , while the 
sldmpings, or refuse contained 0111y 0. G per cf.nt. The fine ragging 
from the same maehine assayed 89.3 per cent. an<l the refuse 0.73 
p. c. The product from washing the finer stuff on the budclles assayed 
78. 6 per cent. while the tailings from the same operation ga vc 
0.4G per cent. The whole of the refuse products of the stamp-work 
arc, however, passed through an adjoining building, and some part 
of them worked over. The yield of the rock treated in the stamp-
work was, during I SG4, 2. 96 per cent. , 

I make no attempt tu describe the magnificent machinery of tlw 
Pewabic and Franklin stamp-works, where Ball';-; patent stam ps and 
washers arc employed. To judge, however, from tl1 e percentage of 
copper in the refuse products, the work is not ::;o well done here as 
in the Quincy stamp-works. With the permission of the superin
tend ent of the Franklin stamp-work, I took several sample s from 
various part s of the run-house, and from the waste heap outside, 
which assayed as follows : 

From head of run .............. ,.... ...... .... 4 03 per cent. 
" middle of do . , . . . .. . . . . . . . . . . . . . . . . . . . . 3 " 
"endof do . .. .... ... ...... .......... 3. 13 ·' 
" heap immediately outside of run-house . . . 0. 6(i 
'' sand-bank. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 00 

" 
" 

\Vhcn it is recollected that the yield of the rock treated in the Franklin 
stamp-work is only 1. 69 per cent., the loss in the refuse products 

Ip· 
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would appear to be very large. At the stamp-works of the Albany 
and Boston Mining Co., Gates's revolving stamps, and Collom's 
jiggers arc employed. This is also the case at the Huron starnp
·work. (The Huron mine is on tlic Isle Royale bed.) It appears to 
be as yet uncertain as to which system of dressing is the most ad
vantageou..:, but in view of the experience which is being acquired 
in the district, almost daily, this cannot long remain a matter of doubt. 
It is, however, singular that in a district where such an enormous 
a.mount of capital is im·csted in mines and stamp-works, there should 
be no provision made for testing accurately, by the wet process, the 
various refuse and other products of the ore-dressing operations. It 
would seem difficult, without such means, to co1Tic to a reliable 
xesnlt as to which method of concentration is the bcf't. 

The system of dividing the lands into small sections seems to 
'bave contributed not a little to the rapid developemcnt of the -mines 
of the Portage Lake district. The sections contain one square mile 
of 640 acres, and each of these is subdivided into four quarters. 
Some of the best (If the mines have no more length of lode to work 
upon than may be contained in a quart.er-section. As a consequence, 
tlw attention and energies of 1 he mining companies, and their 
managers, arc, on the discovery of a cupriferous bed, at once turned 
to exploring and mining in d epth. The opposite . ystcm, w hich 
.prevail. · on the north shore of th e lake, of having very large mining 
doca ti ons, is as detrimental to the progress of the country as it is to 
the interes:s of the owners. The explorations are carried on over 
'loo great a n area, they are desultory, are not easily superintended, 
and seldom yie ld any definite result. 

In concluding this paper, I venture to hope th at some of the fact:; 
which it relates concerning the mines of Portage Lake will be found 
useful in detecting the presence of remunerative cupriferous beds on 
the Canadian shore of the Jake. The ex istence of such, there, can 
scarcely be doubted, and it is equally certain that if the same energy, 
intelligence and capital were employed in their development as on 
those of Portage Lake, the north shore, now a wilderness, would 
soon become ·tudded with towns as flourishing and populous as 
those which now ornament the southern shore. 

Acton Val.c, C. E., January 3, 1866. 
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DIRECTOR OF THE GEOLOGICA i, SURVEY. 

Sin,-

ln the month of April, 1865, I had the honor to receive your in
structions from London, directing me to visit the l\Janitoulin Islands, 
which bad a lrE'ady been geologica lly examined by J\lr. Mmray, in 
18-17, and desc~·ibed in his Report for !liat year, pages 99-106; th e 
object of my ,·isit being to trncc ont, with greater detail the Yarious 
rock formations of the gronp. Being directed to <lo carefuliy, 
whatever was <lone, J found it impossible to go over more tlian t!w 
Grand Manitonlin Island, and the :-maller islands immediately adja
cent, :;o that the following report ha s rcf'erence to these alone. 

GEOGRAPH re AL DESCRlPTJON. 

The Grnnd i\1anitoulin Island i,.; the largest of the Maniioulin Geography. 

group, in the northern part of Lake Huron. Jt i:- eigh ty-five miles 
long, from east to west, nnd thirty miles broacl in the middle, nnd 
conta ins fifteen or sixteen hundred sqnarc miles-equal tD nbout one 
million of acres . A strik ing feature in the geography of the isbncl 
is the numerous deep bays indenting its outline, chiefly on the 
northern side, anc..l 1he comparatin~ ly lnrge lakes which arc :"Cattered 
through the interior. I3oth of 1hcsc have been canscd by slight 
transvcr::;e uncJnlations of tlw strata, affording focilitif's for th e cutting 
out of the clcprc5sions by glacial denudation. The most eastern of 
these anticlinals runs from Wcqnamckongsing Bay, on tlie east end of 

• 
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the isl and, through South Day. The next passes through vVequ a
mekong Bay, and the enlargement at the bead of Manitowaning Bay. 
This latter bay is not fa r from twenty miles long, and its main body, 
together with the eastern ex panse of Lake Manitou, lies upon a 1 hird 
anticlinal. Lake Manitou, which is in the ce ntre of the broadest part 
of the island, is tlic largest of 1 he lakes. It measures eleven miles 
in length, from east to west, a nd althoug h quit e narrow in the middlE( , 
is, near each end, about f'CYcn m iles broad from north to south, the 
western expanse, like the eastern, corresponding with one of 1he 
transverse anticlin als. Close to the west of 1his lake i .· another, 
ca lled Lake Mindemooya, l'ix: mi les long from north to south , and 
three miles wicle . l t li es upon a continuati on of the anticl inal 
running clown I-Ionora Bay. Stil l farthe r west is Lake Kngawong, 
very much resembling Lake Maniton in omline, and having its 
features s imilarly di,-posetl with regard to direction, each of the broad 
portions, as in tl1c ca;;c of L ake l\fanitou, lying upon the no rth and 
south a111icl inal. A little more than half w?..y from it s east end, 
the is land is cut almost in two by Lake vVolsey, \Vhich has the same 
leve l as Lake Hnron, and communicates with it by an outlet a 
quarter of a mi le wide . In s ize, form and direction, thi s la ke is 
a lmost a counterpart of Lake Mindemooya, w hil e Lakes Manitou 
and Kagawong may each be considered as the doubles of these. In 
this way we have six inland sheets of water, in precisely the same 
geological situation, each one being due to a slight north and south 
nnti clinal running through its centre. fn addition to 1bi s chain of 
lakes, Gore Bay, Helen Bay, and f.l smaller one between it and La kc 
Wolsey, E li z8.be th Bay, the w estern part of Rayfield Sound, and 
Cemetery and Mildrum Bays in th e western poriion of th e i::;Jand, 
occupy the same geologica l pos iti on with regard to the;:c lakes, and 
to one anot!.er, and have r.t!I been produced by the same geological 
causes. T he ant icl in als thus ind icated am fifteen in number. Th e 
regularity in th e arrangement of th e lakes and bays is very striking, 
as will be perceived by an inspecti on of the accompanyin g map . 
While t!Je shore-lines to the northward, are th m: indented , those whi ch 
look :so uthward arc ve ry uniform, an d nearly straight in their general 
out line. A good example ofthif' is seen in the whole suuth coast of 
the island, which ha"' no bays corresponding with those on the north 
sid~!; what i::> called South Bay being rather a la ke, fourteen miles 
long, and hav ing an outlet only about two hundred yards broad. For 
th e same geological reasons, the ;:outhern shores of Barrie and La 
Cloehc Islands, and the northern s ides of Lak es Manitou and Min
demooya, are nearly straight. 

fn addit ion to tl w lak0s al re acly mentioned, smaller one~ , varying 
from a quarter of a mile to four milPs in length, are ve ry numerous. 
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The lakes arc generally studded with picturesque islands, aud from 
the larger ones, streams of cnnsiderablc size flow into Lake Hnron. 
The rivulets which enter the three larger lakes are quite insignificant 
in size , and few in number, yet the River Manitou, which flows from 
the sout h-eastern extremity of the lake of the same name, into Streams. 
Michael Bay on the south side of the island, is from fifty to one 
hundred feet broad, and has a swilt current. It is said to be navi-
gable for canoes, with the exception of a fa] I of about eight feet near 
}fichael Bay. The Mindemooya River, running from La ke Minde-
mooya to Providence Bay on the south side, and the Kagawong 
Hi vcr, flowing from Lake Kagawong into l\fodge. Bay on the nortli 
side of the island, arc each nearly equal in size to th e Manitou River. 
The Minclimooya is navigable for canoes throughout, but the Kaga-
wong is inlcrrupted near its mouth, by falls, eqnal in all to about sixty 
feet, above which it is navigable to the lake'. Each of these riYcrs 
is capable of driving a nnmber of mill". Streams large enough to 
Le available for milling purposes al so occur at the following places: 
Wequemakong, on the north-west side of South Bay, one at five and 
one at eleven mile!' from the head; on the west side of Manitowan
ing Bay, six mile!' from the brad; at the head of Shc-gau-au-dah 
Bay; at the head of West (or Honora) Bay; at the west end of Bay
field Sound ; ancl at tltc head of Cemetery Bay. Some of the other 
streams represented upon the map, might also be found available 
during the greater part of the year. 

X o mountains, properly speaking, occur on the Manitoulin Island. 
The geological structure being similar to that of the western penin
sula of U ppcr Canada, the island presents a series of even plateaux, 
having 1heir abrupt edges facing to the northward. The surface of 
each, beginning at the north, slopes gently southward with the dip of 
the strata, till it meets the escarpment of the next higher, the last one 
dipping under the waters of Lake Huron. 

S:Jil.-Only some portions of the island arc covered with soil fit Soil. 
for cultivation-much of the surface being either greatly encumbered 
with boulders, or consisting of almost bare flat rocks. The distribu
tion of the soil ·was found to be dependent on that of the geological 
formations, so that knowing the geology of the island, the extent 
and distribution of its soil are also known. The island is almost 
equally divided longitudinally, by the conspicuous escarpment of 
the Niagara formation, which faces northward, and runs in a zig-zag 
course from one end to the other. In a general way, this escarpment 
forms the grand dividing line, in regard to the quality of the land, the 
goorl soil lying mostly to the north of it, while the rocky land occu
;pies the area to the south. There are numerous exceptions to this 
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general rul~, on bot. h sides of the line, which thu s di vides th e island, 
as it were, into halves. In the northern half, the boulders whi ch 
have been transported from the country on the north shore of Lake 
Huron, will constitute in some places a serious obstacle to agricul
ture, and in other places the solid rock comes a lmost to the surface. 
On the other hand, considerable tracts of good soil arc to be found in 
the southern half, and even on thi s side of the island, except in the 
worst portions, a shallow soil covers the flat rocks, affording land 
suitable for pasturage . 

Trees.-The t rees of Manitoulin bland are hard and soft maple, 
elm, bass-wood, w hit e and yellow birch, iron-wood, ·white and red 
oak, beech, whit e and black ash, poplar, aspen, mou11tain ash, plum, 
cherry, bal sam-lir, red and white pine, spracc, hemlock and red cedar. 
Although the num ber of spec ies is thus ve ry considerable, the more 
valuable kinds, suc h as oak, elm, and pine arc .not in :-ufficient 
quantities to render the island of import ance as a lumbering region . 
The pine and other kind s of con ifcrons trees, whi ch arc very generall y 
scatte red over the island, will be found of g reat value to the settlers 
for the pmpo:>es of constru ction. H ard maple is the prevailing tim
ber, more particnlarly in the north ern part s of the island, and every 
spring, large quant ities of sugar are manufactured from it s sa p by the 
Indians . 

Climate and Prodvctions.-Thc cl im ate of th e Manitoulin [sl and 
is sa id, by those who have l ived man y years upon it, to be in 
most respect s s imilar tot bat oft he w estern peninsula of Canada . Thi~ 
would a lso be inferred from the vegetation of the island . Although 
lying to the northward of the western penin sula it has tlie advantages 
of being surrounde<l by the waters of Lake Huron, and of being 
sheltered by the Huronian bills to the northward. The spring ap
pears to be quit e as Parly as at Toronto, and the fall no earl ier than 
there. The hea t of sum mer is tempered by breezes from the sur
rounding la ke, and the sheets of water so thickly :-cattcrecl in the in
teri or a lso exert a modifying influence. 

The isla nd having hith erto bee n in the hamls of the Indians, no 
extensive agricultural operat ion s have been carried on, but at the 
sett lements of Wequemakong and Manitowaning , established more 
th a n twenty years ago, sufficient experience has been gained by 
white men, in additi on to that of th e Indi ans, to prove the climate 
very well suited for growing a ll the u sual crops of the other parts of 
western Canada. Both fall am} spring wheat have been success
fully raised, as well as all the coarse r grain". Maize is grown in 
considerable quantities by the Indians. Pot atoes succeed \nll , both 
with regard to :- izc, quantity and quality , and the potatoe di:oease has 
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so fa r been unknown up~n the island . Timothy and clover grow 
luxuriantly, and pease are an abundant crop ; w e observed 
them fully ripe at the end of June. In the gardens at Manito
waning, excellent cucumbers, musk-melons and water-melons arc 
g rown in the open air. The me lons are said never to fail to ripen 
'J n good time. In these gardens, tomatoes in large quantities, were 
ripe in August and September, and a few apple trees were laden 
w ith fruit. Plums and cherries a lso succeed well. 

General E. emar/;;s.-The government havmg JUSt thrown open for 
se ttlement, the recently surveyed lands on Manitoulin , and but littk 
being genera ll y known regarding thi s island, the following observa-
tions may be found use ful at the present time. Jn 1836, Sir Franci s 
Bond Hea d, then the governor of Upper Can ada, set this large 
island apart, as a place to which all Ind ians m ight resort when they 
had dif'posecl of their lands in other parts of the province . It ·was 
believed that in thi s way the Indians might Le got together in con
siderable numbers, and the government attempted, by means of 
instructors, to teach them agri culture and various trad es. Bu t the 
Indians, failin g to carry out thi s scheme, an agreement was effected 
with them by the Hon. Mr. McDougall, in 1862, by which th e i:> land, 
with the exception of the portion lying to the east of the isthmus 
separating 1\fanjtowaning and South Bays, could be made available 
for the u se of white men. After a preliminary ex ploration, f'ix 
townships have been surveyed, ·whi ch are now thrown open for 
se ttlement. The so il of most of the lots in these townships appears Settlement. 

to be well su ited for farming purposes, and the timber upon them 
will not be difficult to clear. E very part of the island is easily 
accessible from some point upon the shore, and th e interior lakes 
will probably be found of advantage for the purposes of trarn:porta-
tion. Several leading roads have be~·n la id clo,vn in the original 
surveys, and these are lo be constructed out of th e funds to be 
realized from the sale of the land s. The good land of the island 
der ives an additional valu e from the fact th at its agric11ltural produc · 
tions will probably be required to supply mines on the north 
shore of Lake Huron. The poorer lands may be very profitably 
em ployed for sheep-farming. The facility w ith which they may be 
cleared of their timber, an<l their su itableness for thi s purpose, have 
been demonstrated at Manitowaning, where between two and three 
thousand acres are under grass. The valuable fisheries around the 
island will prove of advantage during its fir st se ttlement. Large Fi8heries. 

quantities, e pccially of w hite-fish an d salmon-trout, are sent to 
market every year by the Indians, who a re very skilful in the 
manfactnrc of net:-: and of barreh<. Tlie interi or lakes abo abound in 
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white-fish, salmon-trout , fresh-water herring, black bass, perch, 
pickerel, pike, dog-fish and speckled trout, and several of them are 
much resorted to for fishing by thP. Indians. Bears and caribou are 
the princ;pul quadrupeds of the islands. The beaver has been com-
1pletely exterminated . Ducks are plenti ful during their spring and. 
fall migrations, Lut very few of them remain all summer. Both 
spotted and the ruffed grouse, or common partridge, arc met with, 
the lat ter in some abundance . The economic minerals of the island 
will be described furtber on . Should tbc petroleum be found to 
·exist in large quantities, it will prove a g reat stimulus to the rapid 
·development of the resources of the island. 

GEOLOGICAL DESCRIPTION. 

The general geological features of the Manitoulin Islands as 
determined by l\lr. Murray, will be found in the Geology of Canada, 
pages 194, 2 16, 3ZO and 333. As there shown the rocks of the 
island, with the exception of a few ridges of Huronian quartzite 
at the head of She-gua-an-d ah Bay, consist of unaltered and 
nearly horizontal s1rata of Lower and Middle Silurian age. The 
general dip is to the southward, with slight variations to the 
cast and west of south at each of the fifteen low anticlinals a lready 
referred to, which traverse the island. in a general coursP. a little 
to the west of south. The positions of these anticlinals have been 
mentioned as corrc:=::ponding with those of the larger interior lakes, 
and the bays along the nor1!J shore. At the west end of the island, 
their direction is more nearly north and south than at the eastern 
end, the variation to the westward of south increas ing constantly 
in proceeding towards that end . The channels separating Mani1oulin 
from Cockburn Island, on the west, and from Horse Island, on 
the east, arc caused by similar ant)clinals, which also partake· of 
the direction of those: nearest to them. 

Chazy Formation.-Thc c hazy formation is represented by red 
marls, interstratifiecl with bluish-drab bands of the same, and a few 
layers of fi ne ciuartzose sandstone, in the northern part of La Cloche 
Island. 

Trenton group. T renton Group.-The greater part of La Cloche Island, and 
of the other principal islands between the north shore of Lake 
Huron and the Manitoulin Isl and, consist of dolomites and thin 
bedded light grey and somewhat argillaceous .limestones, of tlte 
Trenton group. The upper portion of thi s group, of a somewhat 
more massive character, occurs on Manitoulin, forming the northern 
part of the peninsula between W equemakong and Manitowaning 
Bays , and sk irting th e northern extremity of the island for six miles 
from Little Cmrent to West Bay. In the former area there may be 
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about eighty, and in the latte r forty feet of strata belonging to this 
group, c:ounting from th e lowest bed which comes to the level of 
La ke Huron. 

Utica Formation.-Thi s is t hp next in ascending order, an cl forms Utida forma

t he northern part of Cape Smyth, a belt about a mile broad, running 1100
• 

sont hwestward across the peninsula between Wequemakong and 
Manitowaning Bar, part of Heywood or Rat Island, the whole 
of Strawberry !::;l and, and a strip sweeping round from the head of 
Shc-gua-an dah Bay to West Bay. It occurs again on the · southern 
part of Clapperton Island, and on the smaller islanrls adjacent to it, 
and probably also at Maple Point, on the opposite side of Clappcrton 
Channel. The t6tal thickness of thi:-; formation on Manitoulin 
Island i:' proba bly about sixty feet. lt consists entirely of massive 
black biturninons s~iale, WPathcring to a ve ry lig ht drab color. 

Flnd.~on River Forrrwtion.-Above th e Utica succeeds 1he Hud- Hudson River 
. formativn. 

::-on River format ion, consisting of soft marly bluish drab colored 
shales, interstratificd with numerous beds of fine grained grey sand-
stone, anc.l g rey fossilliferous limestone, all ca pped by about. thirty 
feet of dark grey limes tone, holding Strornalopora concenlrica and 
Bealricen wululrlla. 

The fact. of thi:' formation dimini shing in Y0lume as it runs \Vest
ward is referred to in your General Report of 1863. Its thi ckness at 
Cape Rich, on the southwcst side of the Georgian Bay, is there given 
as 500 fpct. At Cape Smyth yoL1 give the thickness as 300 feet, and 
the exploration,,; of lust summer ten<lcd 10 confirm the C'Orrcctncss of 
thi;. cstim a1e. To the south of Shc-gua-an-dah Bay, anu of Little 
Current, the thickness appears to be about 250 feet, and at Maple 
Point 220 feet. About 145 feet are exposed on Barrie Island, and 
137 at Cape Robert, but the base of the formation bP.ing under the 
level of Lake Huron at both of these localities, the figures mentioned 
do not gi.ve its total thickness. The following is a descending sec- Section. 

tion of tliC' cliff on the west side of Cape Robert: 

Brn11·n -1reathel'ing, llmb and bluish gl'ey argillo·al'cnaceous limes· 
tone-mo~tly thin-bedded, or when thicker, breaking away 
in irregular lumps. This band forms the perpendicular 
and OYCrhanging portion of the cliff, and is here, and elsew· 
l1 Nc on the island, characterized liy a large concentric coral 
(Stromatopora concentrica). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

('rumbling ealc::tl'C'O-arenaccous shale of a bluish drab color. . . . . . . 10 
Hard grey calcareous beds, interstratified with bluiHh grey shale.. 3 
Rluish grPy claye~· shale............. . ... .. ......... . .... ... .. 25 
Hard grey calcal'eous beds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Bluish gl'<'Y al'enaceous crumblin g marl. . . . . . . . . . . . . . . . . . . . . . . . 30 

87 ft. 
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The remaining fifty feet be low this, con:::;isted, wherever exposed, of 
marls or clays like the last, intcn;tratified occasionally with a thin 
bed of harder ro ::: :;:. Probably a few feet of hard rock, like the first, 
intervene between the top oft he cliff and the summit oft he formation. 

Fossils, mostly well preserved, are more abundant in the marls or 
shales and lime;:: ton es of the Hudson River formation at Cape 
Smyth than at any other known locality of this formation in Upper 
Canada. The following species collected there arc enllmcrate<l in 
the General Report of the Survey, (page 218.) 1'elrnd-ium jilratum, , 
Stenoporrt jibrosa, Favistclla stellala, und etermined species of P etraia 
and Stromatopora, Llplama sericea, ,"J1r; phomenu alfrrnala, S. fili 
lexta, Orth-i.~ lyn;i;, 0. occidental/is, 0. insculpla, Rhyn( honelfo mo
dest££, R. 1 ecurvirostra, JYJ.odiolo11sis molL-iolaris, Avicula dcmissa, un 
llctermincd specie,; of <Jrtlwnnta and Cyrtodonta, Pleurolomaria 
Am ericana, P. llel1rv1, C.1;cl11n':111a l'ilii;, an unclet('rmine<l 1\'IurcJ11:
soni11, Orthoceras biline-itum, 0. cr ebriseptum, and an undetermined 
Asap!1Us. 

On the east side of Metch-kC-\\·ed-enong vill age, at thL~ head of West 
Bay, the following ,;pccies, as determined by Mr. Billing::;, were col
lec ted in grey, somewhat :uenaceous limestone, belonging to 1he 
upper part of the IJ ud son River formation: Stcnopora fibrosa., Fe
nislclla stellata, Hetiolites interslincLa (Wabl enberg,) Strmnbodes 
penlctgonus, 'laphre11lis biLalerulis, Cyallwph yllu111 ---? T ctra
dium /ibratum (Safford), Orthis occidcntalis (Hal I), Orlhis ---? 
R hynchonella modes ta (Say), Ambonychia radiala ( 11 all), Ctenodorila 
---? Cyrtodonta --- ?together wi th a small Athyris, and a 
cystidean . 

On th e cast side of the same hay, and half a mile from Metch-ke
wed-enong, ·were found Slenopora .fibrosn, Favosiles Gothlandica, 
Favistella stellala, 'laphrentis bilateral-is, S trophoml'na planuinbona, 
S . rhomboidalis , Orll1is lyn:r;, Ort!tis ---'.l Rhynchonl'lla modesta , 
and Atr1;pct plano-conve.'La. 

The fossils from the two localities la st me11tion ccl, belong partly to 
1he Hudson Hiver, and partly to the Clinton formation, and tlw st r at<~ 

in which they were fonnd would, therefore, appenr to constitute beds 
of passage between the two formations. On the same :-idc of West 
Bay, and three miles from Meteh-kc-wed-cnong, tliP. following w e re 
collected : Stcnopora fibrosa, Favislel'a stellata, Petrain --'l 
R!tynchonella rentrvirostra, R. capa:i;, Orlhis lyn.r, and 0. occidcn
talis, with some undetermined species of Lamellibranchiata <.tnt.I 
Gasteropoda. These arc :i ll proper to the Hudson Rin' r forma
tion , &nd 1he bed;:: from w hi ch they were derived arc "i tua ted near ils 
summit. 

Fo;::"ils be longing to the $:ll11C form ation, :<Orne or wlii<;h are 
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silicificd, are plentiful in the arenaceous limestone forming the top 
of a bank about forty feet high, at 1he south-eastern extremity of 
Manitowaning Bay. These beds are not far from the summit of the 
formation. They hold Stromatopora concenlrica and Beatricea undu
lala, and probably constitute the same band in which these species 
occur on Club and Rabbit falands, and at the top of the cliffs at 
Cape Smyth. The Hudson RiYcr formation, near i1s northern 
boundary, is cYerywbere marked, except at the heads of bays, by a 
steep am! elevated bank of the clayey slrata, usually capped by the 
limeslone band. 

On the south-wc:;;:t side of the Georgian Bay, a red marl, representing Medina fornn· 

the Medina formation, o,·erl ies the Hucbon River formation, coming tion. 

be tween it and the Clinton formation. In proceeding northward 
tO\\'ards 1 be l\fanitoulin Island, this marl is last seen at Cabot':; 
Head, and no trace of it has been found upon the island, where the 
Clinton rests directly upon Ilic Hudson River formation. Thi:;;: 
co nsists of from 125 to 150 feet of bufi~weathering purplish-grey 
magnes ian limeslone, surmounted by a band of red marl, which 
may average tw:·nty feet in thickness. This limestone is generally 
thin-bedded, and holds silic:ifted fossils. The lower beds arc charac-
terized by the prevalence in them of the heads of small cystideans 
about the size of peas. In some plac"es soft white nodules, similar 
to these found in the Cloi.nton formation in the county of Grey, are 
met with in considl.'rablc numbers. Th e escarpments formed by 
the outcropping edges of these beds, have a dcntated or zig-zag 
outline, caused by tbe cleavage joints, which divide tbe beds \'erti-
cally into rectangular blocks. These cleavage planes run almost 
due north and south, and east and west, and from their constancy 
rn regard to direction, a rc of service in assisting to follow out 
t.hc distribution of the formation. .Near the north-eastern extremity 
of South Bay, the following fossi ls were collected, the species 
having been determined by Mr. Billings : Stenopora fibrosa, 
Fa.vosites Golhlandica, Strombodes gracilis, Stromatopora concentrica, 
Strophomena pecten, Orthis Davidsoni, and two undetermined 
:-pecies, Atrypa pluno-convexa, and a species of Ortltoceras. The 
cystidean already referred to, which has not been spec:ifically deter-
mined, occurs here in abundance . All of the fossils arc silicificd. 
From this part of South Bay the base of the formation sweeps round, 
with a northward curve, to the eastern shore of the island. The 
formation occupies a considerable area on the north side of South 
Bay, and round the southern part of Manitowaning Bay, forming 
the cliffs to the west and south of 1l)e village of the same name. At 
the southern extremity of the bay the usually thin-bedded character 
Qf the formation is interrupted by a massive section, forming the 
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prominent part of the escarpment, known as Gibraltar Rocle Con
tinuing to the westward, these limestones form the northern and 
north-western shores of Lake M anitou. Along the lrrtter they rise 
in a cliff~ which in some places is upwards of seventy feet high. 
They cap the cliffs on both $ides of W est and Mudge Bays, form 
the northern shore of Lake Kagawong, and probably underlie the 
drift deposits at the nortl1 .end of La ke Mindemooya . They arc 
again $CCn along the north ern s ide of Bay ficld Sonntl, and upon 
Howe [$]and, from which they cross Cape Hobert, and are once 
more exposed on the islands at the entrance of Cemetery Bay. 

The overlying red marl, already referred to as belonging to this 
formation, probably corresponds w ith the iron ore band known to 
exist in the C linton further south. Although it s thickness may not, 
on an average, exceed twenty fe et, it appears to be very persistent 
throughout the island, at the base of the succeeding limestone for
mation . The red marl is mingleJ with bluish-green layers a nd 
patc hes, and int e rstratified with an occasional thin hard seam of 
the rnme color. The finest soil of the i:-Jand is found a long the 
outcrop of this marl y band, and numerous Indian gardens are situated 
upon it. 

J.Viagara. Fcrnwtiou.-The higher limestone mentioned above, is 
referred to the Niagara formation, although some of the silicilied 
fossils which abound in its lower beds are common lo the Clinton. 
These fossiliferous beds generally form the lower part of the cliff 
which marks the geographical base of the Niagara formation, and as 
there i::; no means of drawing a line between them and the undoubted 
Niagara; strata they are, for convenience, class ified with these, in 
the same way as are a few similar beds, which occur in a lik e posi
tion on the mainland, to the southward. By a reference to your 
General Report of I 863, it appears that. the Niagara formation 
gradually increases in thickness in proceeding north ward, from about 
lUO, feet where it leaves Lake Ontario, to 160 where it strikes the 
Georgian Bay, and to 200 or 250 on the west side of Colpoy's Bay. 
It is also shown to continue increasing in volume as it fol lo ws the 
Indian Peninsula to Cabot's Head. It runs through the whole length 
of Manitoulin Island, occupying the southern half, with the exception 
of some patches of the overlying Guelph formation, which \Nill be 
described further on. Its average breadth is nine miles, which, with 
a dip of forty feet in a mile, would give 360 feet as the thickness of 
the formation. At fifty feet in a mile it would be '150 feet. The 
mean of these is 405 feet, which is probably not far from the actual 
thickness. 

The northern boundary of the formation, rendered conspicuou;:; by 
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a limestone cliff varying from 20 to 200 feet in height, has the fol- Niagara for-

J • Af . l . 1 b h d mat1on. owrng course : tcr crossing t 1e penmsu a etwecn t e cast en 
of the island and South Bay, it runs northward from Rocky Point on 
the north-west side of the same bay, to the eastern extremity of 
Lake Manitou, and thence follows its t;outhern and western shores. 
lt then runs out in a long point between the west end of Lake Mani
tou on the one side, and West Bay and La ke l\1incl cmooya on the 
other. Starting from the north-·west corner of this lake it sweeps 
round in another promontory to the north-cast corner of Lake Ka
gawong, and follows round its southern shore. From the \\est side 
of Lake Kagawong it crosses to Lake Mudgeemanitou, and after 
forming another promontory towaids the north, runs southward to 
Lake Wolsey, reaching its east shore about the middle, from which 
point it continues round the southern part of the lake to the outlet. 
From Lake Wolsey it follows the south shore of Bayfield Sound to 
She-shc-qua-ning, where it strikes across Cape Robert, and continues. 
thence all along the shore to the western extremity of the island. 

The upper beds of this formation, as well as the Guelph strata,. 
dip into the lake at so small an angle, that they produce a low 
shore, and shallow water all along the south side of the island. 
The coast line is very much broken by shallow bays and straggling 
points, rendering navigation somewhat dangerous. 

The whole fonnation consists of thick-be<ldcd and thin-bedded 
limestones of various shades of light and dark grey. Wherever the 
surface has been exposed to fire, by the burning of the timber, it 
weathers white, but when not thus scorched it is generally clark
eolored or almost black, from the growth of small lichens upon it. 
The high promontory of Niagara limestone between Lake Manitou 
and West Bay suggested to the Indians the name, Metch-kc-wed
enong or The High Hill-for their village at the head of the 
bay. The following is an approximate descending sect ion of the· Section ... 

escarpment overlooking the west side of La kc Manitou: 

Very massive light grey magnesian limestone; in some 
places smooth walls, which had once formed the 
sides of joints, extend, without a break, nearly from 

Feet. 

top to bottom. No fossils are recognizable.. . . . . . . 60 
Thin bedded-grey limestone, some portions holding silici-

fied corals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Limestone similar to the last, but often projecting in a 

separate terrace below the other. A three-feet bed, 
near the centre, is full of silicified corals. . . . . . . . . . 50 

Talus.................... .. ....... .......... ..... .. . 30 

180. 
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Mr. Billings has recognized 1 he following among the fossils col
lected in the forty feet band, the species marked thus " being new: 
Stenopora fibrosa (Goldfuss), Favosiles Gothlandica (Goldfuss), F. 
favosa (Goldfuss), Hal:!Jsites catenularius (Linn), Syringoporajunce
fonnis (Hall), L. Dalniani (Billings) Heliolites macrostylus (Hall), * 
Eridophyllum Huronense (Billings), Zaphrentis bilateralis (Hall), " 
Cyat!wphyllum Vennari (Billings), Ptyclwphyl!urn Belli (Billings), 
Strombodes pentagonus (Goldfuss), S. Murchisoni (Edwards and 
Haime), Stromotopora concentrica (Goldfuss) , Orth,is Davidsoni 
(Verncuil), Pentamerus oblongus (Sowerby), Euomplialus -- ?, 
Urtltoceras Bavfieldi (Stokes), together with scYeral species of 
<Crinoids. 

In places, the massive band at the top recedes to a short distance 
from the general line of the cliff, thus leavjng exposed the fossilifer
ous beds below. On the surfaces thus formed the si li c ified coral:::, 
di:::tinctly weathered out, arc strewn about in g reat numbers. On the 
south side of Bayficl<l Sound the rocks of this formation rise in a bold 
escarpment overlooking the lake. ft is particularly conspicuous 
between Helen and Elizabeth Bays, and is separated by a step in1o 
two portions, the top of the lower being about 100 feet, and that of 
the upper between 200 and 250 feet above the level of Lake Huron. 
Jn cross ing the island from north to south, after passi ng the brink of 
the main escarpment, smaller ones, making up the bjghc r portion 
of the formation, arc met with at intervals all the way to the south 
shore. They consist mostly of light grey, sometimes almost white 
compact limestone, rather fine grained and crystalline in texture · 
Some of the upper beds, be ing those on the soulh side of the island , 
are dark grey in color. 

Guelph Formalion.-This formation occurs on both sides of the 
entrance to South Bay. The beds are mostly very massive, soft-, 
finely cry:,;talline, ancl of a light greyish-buff color. They weather 
to a very uneven, pitted or spongy looking surface, blackened by 
the growth of minute lichens. At 1 his locality, fossils are plentiful 
in some beds, but very obscure. Among those collected, Mr. 
Billings has recognized Favosites Gothlandica, a species of Zaph
renlis, and two small spiral Gasteropods, similar to those found 
elsewhere in tbe Guelph formation. Besides the patches of thi s 
formation which occur on either s ide of the entrance to South Bay, 
there is a third, on the west side of Michael Bay, extending towards 
Providence Bay, with apparently a fourth on the south-east extremity 
of the island, and a fifth, forming the south end of Horse Island. 
T he total thickness of this formation on the main island is probably 
about 100 feet. 
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A section from north to south, across the middle of Manitoulin Genernl sec-

blancl, would gi ,.e about the following ascending section: twn. 

Feet. 
1. Trenton formation (upper prnt, ahorn leYcl of I,ake 

Huron).. ............ ..... ............ .......... . 40 
2. lTtiea formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GO 
;;. Hudson Hirnr formation ......................... .. 250 
4. Clinton formation ...... .... ........... .. . .. .... .. .. liii 
0. ::\iagara formation ............. ... ...... . ........ .. 405 
fi. nuelph formation (to \eye\ of J,ake Huron) .. . ........ 100 

Total. .... . . ... .... JOJ 2 

Superficial Geolog!).-Tltc glacia l phenomena of the drift period 
have evidently had mucli to do with the production of the present 
features of the island. Glacial strim are everywhere seen upon the Drifc strift'. 

top of the solid rock, except where its surface has been exposed 
to defacing agencies. Along the south side, the upper beds of lime-
:::tone, sloping into the lake, are always strongly groo,·ecl or furrowed. 
A strip of bare and almost flat rock, several hundred feet broad, 
frequent ly intervenes between the forest and the water, and in such 
places the grooYi ng is very strikingly di~played. On the west side 
of the entrance to South Bay, the Guelph dolomites are cut into a 
remarkable series of long straight anJ parallel hollows, in which 
ibe water is deep enough to aclmir sail-boats. The ridges between 
these forrows Yary from one to ten feet in height. Their course is 
abont S. 50° vV., and they clip und er the lake at an angle of two or 
three degree;:;:. At the west end of the island, the course of tl1e strim 
is more nearly south than at tbP- other encl, where it is considerably 
to the west of sonth, the direction changing gradually with that of 
the depressions which hold the interior lakes and the bays on the 
north ><icle . From the west encl to Elizabeth Bay, the course is 
about S. g ::i \V.; on the south shore, nearly abreast of Lake Wolsey, 
it is S. 17c W., at Providence Bay, S. 36° \V., and on the shores of 
South Bay, fro:n S. 50° W. to S. 55° vV. The northern s ides of the 
interior iakcs gene rally present low sloping and ice-grooved shores: 
corresponding with the south shore of the island, while cliffs or 
steep banks rise from their southern margins, corresponding with 
i!s abrupt northern coast. The flat top of Gibraltar Rock, at the 
head of Manitowaning Bay is worn into numerous large pot-boles. 
Some of the se are upwards of ten feet deep, and six feet in diameter. 
Hard rounded boulders and stones were observed in the bottom of 
each, and out of some of them small trees had grown . Their eleva-
tion is about 200 feet over Lake Huron. Rounded boulders, derived 
from the hard Huronian rocks of the north l'hore of Lake Huron, 
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are scattered more or lc Rs thickly over the whole islanJ. They arc 
~omctimcs perched on the brinks of the cliffs, from which they may 
be easily dislodged. No Rtrntifi~d clay, and but little stratified 
sand, was noticed upon the island. \Veil marked lake-terraces were 
observed n.ronnd \Vequcmakong Bay, but. their lc\·e];; were not 
a;;certai ncd. 

EcoNo.mc MATER IA LS . 

Build ing Stones.--Somc bands o[ the Trenton limestone, at and 
near Little Current, \Vould afford good building stone for houses. 
Most of th e upper half o[ the Niagara formation consists principally 
o[ light grey dolomite, in both thick and thin beds. It would make 
a durable and handsome building-stone. At the northwest point 
of the island, there arc some bed:; in the lower part of the same 
format ion, of a light greyish-buff color, quite soft and easi ly worked . 
Judging from the natural exposures, it is evident that the stone is 
very durable . Some portions of the Guelpli dolomite, along the 
southeast part of the island can scarcely be di:;:tinguished from the 
stone from the same formation, which i:s so higlily prized for building 
purposes, in the neighbourhood of Guelph . 

Flagslones.--Thc lowermost stratum o[ the Niag:iru formation, or 
that immediately overlying the red marl, is very thinly and evenly 
bedded, anJ the joints are far apart. Many of the beus have Rmootlt 
::;urfaees, and appear well adapteJ for flagstoncR. 

·whctstones.-The fine grained sandstone layers in the Hudson 
River marls at CapP Smyth, iike those in the same formation in thr 
county of Grey, are suitable for making whetstones. 

IIydraulic Cement.-Somc of the harder beds near the top of the 
Hudson River formation, and some of those belonging to the Trenton 
in Manitowan ing Bay, ·weather yellow, and appear as if they would 
make water-lime. 

Quartzite for Glass-making-.-The H uronian quartzite, forming the 
bare ridges at She-gua-an-clah Bay, is white, and apparently free from 
impurities, and there is an unlimited quantity of it for thi:; purpose. 

Gypsum.-This mineral is said to occur in promising quantiticR 
on the east end of the island, about three mil es south of W cquema
kongsing, but as this information was only communicated to me as 
we were leaving the island, it was found imposs ible, to visit the loca
lity. In the same geological position, on 1he east side of West Bay, 
about a mile and a balf from the Metch-ke-wccl-chong, small quan
tit ies of gypsum occur in the limestove, near the junction of the Hucl
~on River and Clinton formations. 



REPORT OF :llR. ROBER1' BELL. li9 

8alt.-S prings of salt water are reported as occurring npon Barrie Salt. 

bland, but they may probably be only such bitter saline waters as 
are generally rn rt wit h in these lowl'r rocks. 

B it iimi11011s 0/iales.-Sorne years since, as de:;cribc<l in the Geology Bituminou• · 

fc l '"84 t l C 11' d shale. o anac a, page 1 , a t empt:, were mac c at o mgwoo to rnann-
factmc nil:; iJy distilling the bituminous :-:hale of the Ut iea formation, 
and it \\·as 1!1en fonncl that oilf; cou ld bP profitably mack from it, 
when tlie refined illnrninating oil bronght srventy-five crnts a gallon. 
On the .:\fanitu1tlin !:;land thi s rock appear:; to be 111orc b it nm inons 
than at Collingwood, and in th e C\'C ll t or minera l o ils reaehing a 
cornparatirnly high price, it may he fonnd ,·alnablr fo r their mann-· 
factu rc . 

Pelrolenm.-Springs of pet roleum han· IJcP n fonnd on tlw south Petroleum 

si de of \Vequemakong Bay, w here three or fom we ll s arc now being 
:-:unk. One of these is now (7th May, 1866,) npwanb of 500 feet 
clee p. It ;,;\arts npon the Hudson Ri ve r rocks, probn oly abo ut thP. 

m idd le of the formation, nncl passes through the Utica and Trenton 
:-:trata. _\_ hard quartz rock (probably Ilmonian) has no\v bec 11 
reached . Oi l, accompanied by gas, was fo nncl at va rion s leYel:-:, and 
up to the presen t time, it appears th at ~cvr nty-two hnrn+; of' oil ha\·e 
bee n dipped up by the sand-pnmp, clnrin~ the progrp,:::-; of the boring . 
Surface oil is said to have been fonncl at Bob's Porlage, on th e east 
:-:ide of Manitowaning Bay , ancl a lso in She-gna-an-clah Bay, and 
11pon Strawberry Isl:rncl. A petroleum ,.:pring, on one of the islands 
north of Maple Poin t, is referr<) d to in your Gcncrnl Report of 1863. 

In the General Report, pages 523 and 790, there arc r10t ices ofa bi- Bitumen. 

1uminousdolomitic limestone , a specimen of wh ich had been brollght 
from Gra nd Manitonlin Island, containing abont eig ht per cent. of 
!<olid bitumen or mineral pit,-.IJ. It was th ere pointed out that this 
might be used, like the s imilar asphaltic limestones of Switzerlan d 
and of Italy, for the preparation of mastic pavements. The precisc 
locality of this bituminous limestone has not, however, as yet been 
discovcrccl. 

I have the honor to be, 

Si r, 

Your obedient servant, 

Queen's University, ROHERT BELL. 
Kingston, 7th May, 1866. 
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Sm,-

Since the publica tion, in 1863, of th e General Report on the Geo- Laurentian 

J f C d l . l . b d . limcstone8. ogy o ana a, severa circumstances 1ave contl'l ute to give a 
special interest to the mineralogy of the Laurentian rock s. In addi-
tion to the explorations made in th em in search of workable deposit s 
of apatite and plumbago, are to be mentioned the important fac ts 
connected with the di scoYery, in certa in J imef'tones of th e Lauran! ian 
series, of organic rem ai ns, whi ch occur associated in a pec uliar 
manner with variou s s ilicated minerals. The results of my studi es 
in connection with the mineralogy of these ancient rock:::, and es pe-
c ia lly of the limestones oft he :-;cri es, possess both scientific and 
economic interest, and will be briefly se t forth in th e follow ing pages. 

In the Report just referred to, the min eralog ica l characters of the 
limestones have been d esc ribed in considerabl e d etail , on pages 
24-28, a nd again on pages 59 1-593; while th e facts at that time 
known in th e history of the varions m inerals, a re noti ced in chapters 
x vii and xxi, under the ir respective heads. The Report will herea ft e r 
be referred to unde r the name of the Geology of Can ada. 

In that Report, as w ell as in se veral prcce<l ing ones, you have 
shown by numerou s local section s, a nd by your e laborate investiga
tion of the di stribution of these limeston es in the ~ounties of Gren
ville and Argenteuil, tha t they are undoubt edly sedimentary depos its. 
Similar limestone s in th e Hi ghl a nd s of N ew York and New Jersey 
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were long since recognized by Rogers, by Mather, an<l by other 
American geologists, as in like mann1~r, altered stratified rocks; which 
were by some regarded as of Silurian age, and by others as of greater 
antiquity. The observations made by yonrself an<l Prof. James 
Hall, in 1864, (Amer. Jour. Science [2] xxxix. 97,) in the Highlands 
of the Hudson, ho\\-ever leave no doubt that these limestones, and 
their accompanying gneissoid strata, belong to the Laurenti an system. 

The study, by the late Dr. Emmons, of a similar series of rocks, 
constituting the mountain region of the Adirondacks, in northern 
New York, and continuous with the great Laurentian area of 
Canada, led him however to regard the limestones of tbe series as of 
igneous origin, an<l in fact as intrusf1re rocks. (See hi s Report on the 
Geology of th e First District of New York, published in 1842, pages 
37-59.) Thi:; Yiew, although in contradiction with the conclusions 
of other gcologi"ts , who have examined thPse Laurentian limestones 
in Canada, and in the United States, was not however so s ingular as 
might at first s ight appear. !\lather, in hiis Report on the Second 
Distric t of New York, (page 485) while maintaining the sedimen
tary a nd metamorphic nature of the crystalline limestones of the 
Highlands, as:;ertcd that there were examples in vVashington county, 
fully suf'taining Emmons's Yie,,- that sucli limestones sometimes 
occur as e rnpti \'C rocks. 

Many of the fir,;t geologi,;ts of otlwr countries ham abo maintained 
tbe igneous origin of certain crystalline limestones. Thus, in 1833, 
"·e find Von Leonhard a~serting tliat limestones have sometime::: 
come from the int erior of the earth, in a liquid state, like other igneous 
rocks . A :-:imilar view was at 1hat time maintained by Guidini, with 
reganJ.to the dolomites of Spczzia in northern ft a ly, and by Rozet for 
'fl imilar rocb at Oran in Algeria, an<l for the crystalline limestones 
of the Vosge", which, like those of the Laurentian series, occur in 
gnc i:;s, and arc often mingled with serpentine. (Bull . Soc. Geol. 
de France, iii, page:; 215 and 235.) These observers, like Dr. Em
mons, urged in "uppor t of their ,·iew, among other reasons more or 
less fallac.:ious, the undoubted fact that such limestone", in some 
cases, apparently fo1m dykes or veins, which, like tho,;c of grooite 
and greenstonc, traverse gnci:;sic or quartzose ,;trata. 

It has already been pointed onl in the Geology of Canada, pages 
28 and G-!3, that, in the ca"e of t!:c Laurentian limestones, there is 
abundant evidence that they were at one time in such a pl astic con
dition that external forces were able, not only 10 contort great masses 
of lime~to n c, and to break and fold in a. remarkable manner certain 
intcrstratificd quarizo;:e layers, but to force 1he soft ened limestone 
into {1.,;;;:urt'" in 1hc adjacent "iliciou;;: strata. Examples of the latter 
phenomenon an! howc1·en·o111parati1'e ly rare, and the limestone Ye ins, 
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npon which Mr. Emmons, and probably other obsern'rs, have founded Laurentian 

l · · f l · · · f 11 . J. . limestones. t ieir view o t 1c lgneous origm o crysta me 1mcstonc, remam to 
bP desc ribed, after a brief account of the limestones, and their irn
m~diaicly associated strata. [t should here be mentioned that 
Bischof considers the great dykes of granular limestone, wh ich, near 
.Auerbach in the Bcrgstras9e, are met wi th, traversing gneiss, to be 
deposits from water, fillin g up fi ss m cs in the gne iss, in fact veritable 
rninstoncs. (Chern. Geol. English Ed . iii, pp. 148-150.) Sec also 
the nolt' on page 186 of the presPnt report for a description of a 
si11ilar granular calcareous Ycin. 

The Lanrcntian limestones of .Korth :\rnerica, and other crys
talline limestones in different reg ion s, some of which belong to 
other geological periods, often abound, as is wel l kncnvn, in foreign 
minerals. Thes8 occur dis.:eminated through the mass of the rock, 
of which they sen·c , in many ca:::es, to mark tb~ lines of stratification. 
While some bee.ls consist of nearly pure carbonate of lime, oth ers will 
be found to be characterized by an admixture of grains or crystals of 
chondrod.ite, pyroxene, serpentine, mica, fe ldspar, quartz, graphite, 
or other mineral~,, ei ther alone or Yariomdy associated, and somc tjmes 
in snch quanti1ies as to make up a large proportion of the rock . 

Recent investigation~; have shown that, in some cases, the dissemi
nation of certain or tbcc;c m incrals through t be cry stall inc limestones, 
is connected witb organic forms. The observations of Dr. Dawson 
and mysel f on the Eo:::oon Canadense, showed th at certain s.ilicatPs, Eozoon. 

namely, se rpentine, pyroxene and loganite, had been deposited in 
the cells and chambers left vacant by the disappearance of the an i-
mal matter from the calcareons skeleton of that forami nifcrons organ-
ism, so that when 1!iis calcareous portion is removed by nn ncid, there 
remains a coherent mass, which is a east of the soft parts of tile 
animal, in which not only the chambers and connecting canals, but 
the minute tubuli and pores, arc represented in solid mineral sili-
cates . It was shewn that lhi s process must haYe taken place dur-
ing the life of 1l1e animal, or immediately after its death, and must 
have depended upon the deposition of the:o:e silicates from the waters 
of tht> ocean. 

The train of investigation lhus opened up, has been pursued by 
Dr. Giimbel, Director of th e Geolog ical Survey of Bavaria, who, in a 
recent remarkable memoir, presented to the Royal Society of that 
country, has detailed his rcsu ltR. 

Having first dctcctccl a fossil identical with the Canadian Eo:r.oon, 
(together with several other curious microscopic organic forms, not 
yet obserYecl in Canada,) rcplnccd by serpentine, in a cry:;; tallinc lime
stone from the primitive g neis- of Bavaria, which be identifies witli 
1he Laurcntian system of this coun1ry, he next discovered a related 
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organi sm, to which he has given the name· of E o:oun B avariwm. 
This occurs in a crystalline limes tone belon g ing to a series of rock s 
more recent than the Laurentian, bnt older than the primordial zone 
of the Lower Silmian; and desig nated by him 1 he Hercynian clay
s late series, which he conceives may represent the Cambrian system 
of Great Britain, and perhaps correspond to the Huroni an i:::eries of 
Canada and the United States. The cast of the soft parts of this 
new foss il ii:::, according to Gr1mbel, in part of serpentine, and in part 
of hornblend<'. 

His attention was next directcJ to the green hornblende (pargas ite) 
which occurs in tbe cry:;talline limestone of Pargas, in Finland, and 
remains, when the carbonate of li me is cli,,:solved , as a coherent mass, 
closely resembl ing that left by the irreg ular or ace rvnl in c va rieties of 
Eo1.0on. Thc:<e grairn; arc desc ribed as ::-:ornewhat cylindri cal in 
form, with wunded and pitted surfaces, p1·c:3enting re-ente ring angles1 

ancl rest' rnblin g, on a ~mall scale, th e tubers of some plants. Though 
thus desti tute of exte rnal crysta llin e form, they ha vc a perfect cl ea 1·agc, 
anJ are entirely cry,.talline within. These sma ll tubctculated gra i n~ 

arc joined toge ther IJy Rhort cylinders, aud arr! occasionally tra 
versed by cylindri cal openings; besides which there arc implanted 
upon th em sma ll cylinders, often branched, and resembl ing exactly in 
size aml a rrangement the casts of the tubuli of Eozoon, in which, or 
in some rela ted organic strncturc, he conceives the pargas ite to have 
been mould ed. A whitt' mineral, probably i:::capolite, w as found 10 

constitute some tubercles assoeiatecl with the pargas ite, and the two 
mineral spec ies were in some cases united in the same rounded 
grain . 

Similar observati ons were made by him upon specimens of cocco
litc , or g reen pyroxene, occurring in rounded and wrinkled grains in 
a Laurentian li mestone from New York. Th~se , according to Giim
bel, present the same connecting cylinder,-: a nd branching stems 
as the pargas ite , and are by him snpposc<l t.o ha,·e been moulded 
in the same manne r. The con tinuity of the casts of the tubu li 
appears to have bee n, for the most part, destroyed by the subsequ ent 
crystallizat ion of the carbonate of lime, in more compact port ions of 
which they are however, occas ionally preserved . The. fine residue 
from the solution :if the lim e in aci<ls gave other minute organic forms, 
similar to those noticed by him in th e Eozoon-lirn cstonc of Bavari a. 
Very beautiful evidences oft.he same organic strncturc, consisting of 
the casts of tubnli and their ramificat ions, were also observed by 
Gi:imbcl in a fin ely crystalline limestone, enc los ing granules of chon
<lro<lite, hornblende, and garnet, from Boden in Saxony. 01her speci
mens of I imcstonc , both with and without serpentin e and chondrodite, 
were P.xam ined, without exhibitingany traces of these peen liar form>:, 
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and these negative results arc justly regarde<l Ly Gtirnbel as going E ozoon: 

to prove that their structure is really, like that ofEozoon, the result of 
the intervention of organic forms. In this connection, an observatio;i1 
made by yourself with regard to the Eozoon rock of Canada, is ve ry 
important; you have re marked that the granular mixture of carbon-
ate of lime and serpentine, which accompanies the perfect forms of 
Eozoon, consists of broken an<l corn minuted p,ortions of the fo ·sil , sti ll 
ex hibiting minute structmP, and hav ing a stratific<l arrangement. 
Besides the mineral,,; mentioned above as having been obser\led as 
the replacing substance of th e Eozoon in Canada, n::imely, serpentine, 
pyroxene, and loganit c, Gtimbel adds chondro<lite, hornblende, scapo-
lite, (?)and probably also pyrallolite, quartz, and iolitc or di ahroitc .. 

Accompany mg the crrUllline limestones of the Lanrcnt ian system 
in Ca nada , arc often found stra ta mad e up of foreign minerals, to 
the entire cxr.lu sion of carbon ate of lime, by an admixture oil which, 
ho\vevcr, they g radu all y pa;;s into the :vl,iacent limestones. These 
;;trata ge nerally cons ist of pyroxene, sometirnrs nearly pure, and at 
other times ming led with mica, or with qunrtz ancl orthoclas~, often 
associ a ted with ho rnbl ende, epidote, magnetite, sphcnc and graphite. Pyroxenites .. 

Th ese beds, whi ch may, for the most part, be descri bed as pyrnx.enit es, 
from the prevail ing mineral, a nd which have been bri e fly not iced in 
thP. Geology of Canada, page 475, are generally granitoid or g neisso id 
in structure. They are sometimes fine grained, and at other times 
m ade up of crystalline elements from two-tenth s to five-tenths 0f an 
inch in di ameter. They occasionall y assume a great thickness, and 
are then often int erstratified with beds of granitoid orthoclasc gne iss, 
into wh ich the quartzo-fcld spathic pyrox enit es pass, by a gradual 
disappearance of the pyroxene. These peculiar strata, which contain· 
a t the same time the minerals of th e associated gneiss , and of the 
limestones, may thus be looked upon as beds of passage bctw:cen th e 
two rncks. Their mineral species and varietie.·, so far as my o1ser-
vations go, a rc id entical with those of the limestones themse lves .. 
It should be remembe red , th at bc._·idcs the minerals a lready. men-
tioned as predominating in these strata, oth er species charactcrit'tic 
of the l imestones, such as se rpentine and magnetite, someti mes make 
up, by t hcmsel vcs, great beds in these int e rmediate or tran sition strata, 
which, from the ir min eralogical relations,, may all be looked upon as 
related to the accompanying limestones. In so me distri cts however, 
hornblende predominates over the pyroxene, and give:; ri se to beds 
of pure hornblende rock, or amphibolite, sometimes schi stose . and' to Ifornb!ende, 

compound rocks, i"ucb as diorit e and hornblendic gncis;;:, i"O tliat each 
group of limestones with its attendant pyrox enitcs, amphibolites , 
serpentines, magnetite s, etc ., may be cons id ere d as characterising 
an epoch in the geolog ical period to which it belong;;:. 
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Each one of the tliree great limestone formations, wh ich have been 
recognized in the Laurentian system on 1he Ottawa, appears to be 
associated with these related rocks, which arc, however, in some 
parts, developed to a great ex tent, and in others are comparatively 
unimportant in volume. These limcstonf' groups, as we may here
after designate the limestones with their attendant rocks, appear to 
be the parts of the sys1cm 10 which the principal economic minerals 
belong. The ores of iron, copper, nickel and cobalt, the apatite , mica, 
and plumbago, as 'Nell as the serpentines and the marbles of the 
great Lower Lamcntian series, belong, so far as yet known, 10 the 
limestone groups. 

The Labrador or Upper Laurentian series includes one, and 
perhaps more limestone bands, which so far as ascertained, present 
th e same mineralogical accompaniments as the limestone forma tions 
oftbe Lower Laurenlian. 

1\frNERAL VEINS. 

\Ve may now consider the mineral veins \Yhicl1 traverse the Lauren
tinn rocks, and ham chietty been stud ied in connPction with these 
limestone groups, where they present the most varied and important 
m incralogical character~. These veins have heen briefly described 
in the Geology of Canada, pa3es 35-37, where three classes of them 
arc distinguished, as follO\YS : 

~~~: bear i n ;;· ]. Ve ins filled chie11y w ith calcareous spar, sometimes with 
,:;ulphate of barytcs or flnor-spar, and carrying sulphuret of lead, and 
more rarely :o.ulphu rets of zinc, iron and copper. Numbers of these 
metall iferous veins have been described in speaking uf the various 
metals, in chapter xxi of the Geology, and others are noticed by Mr. 
1\facfarlanc in his present Report on the county of Hastings. These 
veins are much newer than 1 he Laurentian rocks, since they traverse, 
in Ramsay, the strata of tlic Calciferous formation (Geol. Can. page 
636). Similar Yeins are also met with in Lewis county, New 
York, intersecting the limestones of the Trenton group, and some
times containing Huor-spar. The vein in the Laurentian limestone 
on Muscalunge lake, St. Lawrence county, New York, which contains 
besides calcite, the huge crystals of Huor-spar, so well known 1o 
mineralogists, may probably belong to the same class as the lcad
bearing veins just mentioned.* 

* In this l'Onnec·tion 1r:a~· be mentionctl a vein ofthiR C"!as.!':, remarkable for its si·r.e, \vhieh 

occ:ur.sat Speneerville, near Prescott, C. \V .,an<l has altracte<l some nttcntion in the nP.ighbour
hood. ll i::i. on the east half of lot twcn1y-eight, m the sixth range nfE<lwardsburg, nn<l cuts the 
horir.ontal stratn of the Cnlciforo11s forma1ion, which is here hare of soil, and holds nodules of 
chert. The vein, ,\·hic·h runs E. N. E., has l1een traC'ed on the .surfac:e fvr a distanc-e ofnl.:011t 
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~. T lw Yci ns of the second c lass dcscri brd in 1 he Geology, are filled Granitic veins. 

'.\·i th qnart z ancl or lhoela se feldspar, which is someti mes 1cplaced 
by, or asf'ociateu with albite . These w~ ins occa::;iona lly include 
crystals of black or white mica, (musco,·i tc) la rge cry~:tals of black 
hornblende, a nd not unfrequcntly black tourmaline, red garnet, and 
zircon. One of !his class, cutting the L auren ti a n g neiss in Green-
field, near Sara!oga, New York, contains in add iti on to garnet and 
tourmaline, the rare species chry soberyl ; aml th e granit ic vein hold-
ing crystals of beryl, observed by Dr. Bigsby in the gneiss of Rainy 
Lake , probably belongs to Laurent ian rocks (Geol. Can . page 492). 
T hese Ycin;;, fro1n thei r constitnent minera ls, are generally described 
as gran 1t1c , but a re nol to be conf"onn<led ' 1itl1 injected 
granite clyl;C',.;, since they are donb1les,.; true Ycins, like th ose of the 
Ii rst cla:3,.;, filled by l he gradual depo,.;it ion of matter~' from aq ueons 
,;olutions. Thc,.;c gran iti c Ye i no', im li kc tho;,;e of the ;Jreeeding clasf', 
have i1ot been nh:<crved to intersec1 tlic Si[ur;un rocks, and a rc 
probably of grea ter antiquity than tlH:'y. :\f' will hereaft;•r be 
:<hewn, they can not be distingnishcd from the Ycins of the third 
cl< s,.:, into which they pass by i1 1sensiblc degree::; . 

3. Jn the third cla:<s were inclnd c<l, i n the Geology of Can a<l.a, Calcareous 

1h "'" veins which appea r to hr more nearly re lated to the limestone veins. 

group::;, with "· hich they nre gcneraliy associated , and w ith the 
c hara:::tcri,.;tie minen1ls of w hi c h, they a rc fi ll ed . These veins are 
ex tremely numerouf', and exhibit , within certain limits, remarkable 
varia1ions in mi neralogical charac ters. Th e mof't important clement" 
of these ,·e ins arc eal ei te, qn a rtz, or1hoclase, pblogopite, pyroxene, 
apatite, and grap hi te, of which ,.;omc one or more will be found to 
preva il, bnt they may con ta in, besides, nume rou s other specie", in-
e luding nearly eve ry one to be met with in the lirneslonef', and in their 
accompanying pyroxcnic a nd gnciss ic roek r<. Veins of the p resent 
class are found tra,·c rs ing all these f't ra. ta ; they are most frequently 
YCrtical in attitude, and generally c ut the beds at right angles, though 
10 thi s many exce ptions m ay be ciled. Th ey e xhibit, wi thin certa in 
limits, g reat Ya rint ions in the ir mineralogical characters, not only in 
different ,·e ins, but in different parts of th e same ,·ein. Thus, in 

one huntlrec.l ro<ls, and nt the plaec "·lwre it hns been opened, is n(ll less than eighll'e11 ft:et 'nde, 
and ,~e rtieal in its nttiludl·. A pit hncl Ueen sunk on the ,·ein, 11t th e ti me of my visit, in August, 
1~64, to a depth tif l\\"C nt r IPl•t. The \·ei nstont:' was pure w hite c·ry~tnllrne c:arhonate of lime, 
without any ll'aC'l'~ of band ed ~tr 11 cl 11re , and in dt"tac·hc<l h\nc;I;~, the greater part of it ro ul<l 11 ot 

he di.sti11g11i~ht!tl from in 1ny ~ac1·lrnroidal limC:"'(OlleS. Oci·a~ionally, howe\rer, mAs~es or n 
c1>ar ·d~r denvahle and li!ne colorr-><l calei te ,,·ere md \v1th. The only foreign mint:"rnls in 

thi.s \·ei11 \ v-cre sm all anti rare grnin:s of<'opper pyrites, a11d more freque ntlr, iron pyrite~ in thin 
te:\U.H.a:·uus <·rusts, abo \'cr~r ;-.par ... t·lr di.::.t ribuled. AnntlH'r , n11d a ~mnller vein wa~ obserYed 

nearly parallel 1o th i", iilll•d wit Ii a ~iinilar carbu1111 1e of limt', hul "';tiiout any \·isd1le 111elalli0 

1mt1reg11a tion. 
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some cases, pyroxene is the predominant mineral, and other species 
are present only in small quantities . At other times orthoclasc, 
apatite, or magnt!sian mica makes up the great mass of the vein, and 
in other cases calearcou" Rpar. It is the veins of this latter mineral 
·which ha vc doubtless been, by Emmons and other observers, des
cribed as intrusive veins of crystalline limestone. Having generally a 
solidly crystalline lamellar !'fructurc, v<:ry unlike the more or less 
cavernous calcareou;: veinstones of the first cla;;;s, and sometimes 
holding only sparsely disseminated crystals of one or more of tbc 
minerals which are common to tile stratified limes.tones, such as 
pyroxene, mica, or apatite, the observer will often find it difficult to 
determine whether a detached mass, or an imperfoctly displayed out
crop of crystalline limestone, belongs to a bed or a vein. vVIJcn 
howe\·er it is possible to make at horongh examination of the locality, 
it will be found in tlw latter casr, that the deposit occnrfl in a fissure 
cutting the ;;trntification, and ha~ \veil defined wall~. 

A banded arrangement of the mineral content;: i~ often very we ll 
marked. Thu,-, while the walls may be coated with cry::;talliuc 
hornblende, or with phlogopite, the body of th \'Cin will be fille d 
with apatite, in the mid,;t of which may be found a layer of crystalline 
orthoclasr, or of loganite, occupying the center of the vein. In other 
jnstances, por1ions of the vrin will be occupied by crystals of apatite, 
pyroxene, or phlogopite, imbcddecl in calcareons spar, which in some 
other part of the breadth of the vein, or in its prolongation, will so 
far predominate as to give to the mass the aspect of a coar::;ely crys
talline lamcllar limes1onc. Most of the well cry,-tallizecl minerals 
described by observer::<, both on this continent, and in Europe, as 
occurring in crystalline l imestones, appear to bP derived from cal
careous veins like those just described. 

In like manner, I have described localities of crystallized apati1c 
as occurring in bed,, of limestone i11 Burges", where a subsequent 
examination (while confirming the exi::-tencc of thi" mineral in the 
limestone beds of that region,) has shown ncverthele::-s that the 
workable deposi1s arc, with few, if any, exception::;, confined to the 
vei nstones. 

From a lithological point of view, there cannot be any objection 
to extending the name of limestone to these eakareous veinstone~, 
but geologically, it becomes important to discriminate between 
them, and those great masses of limestones whi ch arr "edimcntary 
deposits. 

That these deposits of mineral matter, occupying tl~sure s in the 
stratified rocks, arc not intrusive veins or dykes, but have been formed 
by gradual deposition or accretion, is shown by the banded arrange
ment parallel to t11e walls, just noticed. Farther C\·irl1'ncc of tl i~. 
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origin is seen in the manner in which the various minerals surround Vein structure. 
or incrust each otlier. Thus small prisms of apati~e are enclosed in 
large crystals of phlogopite, in spine!, and even in rnassi\·e apatite; 
crystals or crystalline masses of calcite are imbeclded in apatite, and 
in quartz, and well defined crysta ls of hornblende (pargasite) occur 
jmbe<ldcd in others of pyroxcm:. In another example, small crystals 
of hornblende are .implanted on a large crystal of pyroxene, and both 
of these arc, in their turn, incrusted by small prisms of epidote. Thi s 
latter crystal ·was evidently from a drusy cavity, such as those often 
met with, representing unfilled spaces in the midst of the wins, and 
li ned with large and well defined prisms of apatite or of pyroxene. 

\Vhile these associations evidently show a s.uccessi vc deposition 
of the various mineral species, another phenomenon, sometimes 
observed in vein-crystals, is presented by a prism of yello\Y idocrase, 
from a vcin:;;tonc of orthoclase and pyroxene in Grenville. One 
extremity of the prism, "·hich is about half an inch in diameter, is 
imbeddecl in the matrix of the two minerals just named, while the 
other, being broken across, shows that the idocrase forms but a thin 
incrusting she 11, and is fillet! with a confused crystalline aggregate Skeleton crys

of orthoclasc, holding a small prism of zircon. This would sho\v tats. 
that a skeleton crystal, such as is sometimes seen in crystallizing 
,:o lutions, had at first formed, ancl was subsequently filled up with 
the other mineral". Similar cases arc well known to minPralogists; 
thus the cry"tals of zircon from Laurentian veins in St. Lawrence 
cou nty, Kew York, are ~ometirnes filled with calcareous f'par, and a 
granitic vein at H add am, Connecticut, has afforded pri sms of beryl, 
filled with a mixture of orthoclase and quartz, holding minute 
crrtals of garnet and of tourmaline. A strong confirmation of the 
view that these minerals have been deposited in their veins from 
"olution, i:;; afforded by certain phenomena, not hitherto explained, 
w hich ·were, I believe, first noticed by the late Dr. Emmons. He 
obse rved that crystals of quartz imbedded in crystalline lime-
"tone in Hassie, New York, have tlwir angles so much rounded that Rounrktl rr;-s-

the prismatic form is almost or entirely effaced, the surfaces being tals. · 
smooth an<l shining. This appearance, although not constant, is 
observed in many localities, and is not confined to quartz alone, 
crystals of apatite and of carbonate of lime sometimes exhibiting the 
same peculiarity. At the same time, as remarked by Dr. Emmon:;, 
the feldsj)ar, scapolite, pyroxene, zircon, and sphene . of these lime-
stones, present perfect forms, the crystals of orthoclasc, even in cont act 
w ith the rounded crystals of quartz, retaining their sharpness of out-
line. Dr. Emmons considered the rounded angles of these crystals 
to be clue to a partial fusion, though at the same time he did not over-
look the fact that the qnartz, apatite, and calcite, were less fusible 
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than 1hosc spec ies which, under similar ci rcumstances retalncc.1, their 
crystalline forms intact. (Geology of the First Di sl ri cl of ='/cw York, 
pages 57, 55.) 

The"(' obscrrn.tions ln11·e since been abunJantly cuntimwd in 
Canada. The crystab of npatitc in Elrn::;ley nud Bnrgess, rnrcly pre
,:;cnt sharp or well defined forms, but whether lining drn;:y cavit ies, or 
imbcded in tbc calcareons 1·rinstonc, present rounded or snb-cylindri
cal r:rystalliiw ma8sc,.:, while the pyroxene anJ sphene, which oftC'n 
accompany 1hcm, prc,:;ervc tlic slrnrpnc,.:s of their angle:::. The liypo
tlie,.:is which \nmld explain by igneons fo::;ion, thi::; rounding of the 
angles, j,.: e1·idently unlenable, 1i.r,.:t, because tlw more fusible ,.:pccics 
show no :-ign::; of snclt act ion, a nd :->ccond, because the carbonat e of 
lime, w 11 ich c nclo,;:c,.:, and even pen et rates the rounded <1 nartz crystals, 
is not in any \\·ay affected at the :surfaces of con tact, as it would base 
been by fused or half-fu;.:ed quartz. This rounding of the angles of 
certain cry;:;tals nppears to me to be nothing more th an a re,.:ult oft!w 
solvent action of the hea ted watery solutions, fro111 which the mine
rals of these veins have been successiYcly dcpol';ited; tlw crystals pre
viously formed being partially reel issol ve<l as a result of :-ome chang1: 
in the tf'rnpcratrire, or in the clicrni<.:al constitution of the solmion. 
Heated solution ~- of alkaline :silicates, a.- ;.:hewn by Danbr6c, arc 
withont net.ion on feldspars, as might be expected from the fact, 
observed by hi rn, oft lie production ofcrystalsoffeldspar and of pyroxcn« 
in the midst of such solutions. These liquids would howe\·er doubt
less attack and di:wlvc phosphate of"lime, which is, in Like manner, 
decomposed by solut ions of alkaline carbon ates, and these latter at 
e levated temperatures, attack and di ssolve erytallizcd qnnrtz. 

Tbc regularity, and the frequently large dimensions of the crystals, 
not less than their modes of association, and the other phenomena 
just mentioned, se rve to distinguish the minerals of these \·einstone" 
from the same :-pccics which are found di;.;serninatcJ in the lime
stone beds. In the latter ease they sometimes o<.:cnr in small di-<
tinct crystals, bnt more generally in i·onndccl irregular grains, which 
present a marked contrast to the same minerals occurring in thf' 
veins. This rounded form of the minerals in the beds of limestone, 
is to be carefully distinguished from the rounding oft be crystal. in 
the veins just described, although the two phenomena have hitherto 
been confounded hy those who have written upon the subjci;t. In th e' 
latter case the rounding is by no means constant, and is confined to 
a few species, while in the limestone beds it will be found that a 
rounded form characterize!' alike apatite, and quartz, and such sili
cates as pyroxene, hornblende, serpentine and chondroditc. The 
rounded shapes af<snmed by these minerals, in limestone, and espe
cially by the silicates just mentioned, have been noticed by Nnumann, 
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and Dclesse, among others, and the latt~r observer sn pposed that this 
condition might be clue to a repulsive aetion between the particles 
of the silicates and the surrounding calcareous matter, when both 
were in a plastic state und er the influence of water and heat . The 
observations of Da\\·son, and myself, and the later ones of Giirnbel, Organicwuc-· 

however, as detailed on pages 183, 184 demonstrate th at this rotmclc>d lure. 

form, in many crises a t least, is due to no such subsequent action, 
but ha. been given by 1he calcareous organi c structnre, in whose 
chambers these silicate::; were originally deposited . It would ho,veYer 
be premature to f'.ay th at this explanation is of universal application, 
but it may be a ffirmed in genera l term;::, that certain cxttrnal forces 
have , in the limesto11e bed::;, prevented the free development which 
thef!e mineral species naturally as::;umc wl1ile in tlw vc instonc,-: . On 
the contrary, the rounding of the angles of certain crystals, to till ' 
exclusion of others, is due to a partial di ssoluti on of the prcvionsly 
formed crystals. 

As already remarked, it is impossibl e to draw any definite line 
between the veins just described, an rl those a lready menti oned as 
placed in the preceding class, and generally designated as grani1ic 
veins. .Most of their characteristic minerals arc common to the two 
classes, and it is easy to trace a gradual change from the typ ical 
granitic veins, to those in which carbonate of lime is the predominant 
mineral, and which are to the crystalline limes tones what th e forme r 
are to gneiss and mica-schist. In botb cases I conceive that they 
derive their mineral contents from the adjacent stnJta, who:-c fissures Origin of,·eiu~ .. 
they fill, and arc entitled to the name of segregated ve in s. [n both 
cases also, it must be born in mind that other vacant spaces in the 
strata, whether resulting from contraction, solution or other cause::;, 
may present condit ions for deposition similar to t hose of fissure,., 
an<l may thus g ive rise to drusy cavities, or to detached m asses of 
crystalline minerals, identical to those of the \'c instoncs . Thi :> vie\\· 
of the origin of granitic veins from solution, and their di st inction 
from intrn sivc granites, has been ins isted upon by me in the Geology 
of Canada, pages 477, 6·14, and, since, with more deta il s, in my 
Contributions to Litholog y, in the American Journal of Science, [2] 
xxxvii. 252. 

To resume then , it may be sa id that besi des the fissures filled with 
igneous injected g ranite, forming what m ay be distinguished as gra- Dvkcs and 

nitic dykes, there arc other fi ssures which have, by slO\\' dcpo>:i tion veinstone8. 

from solutions been fill ed w ith the constituent minerals of granite, 
cunstituting true grnnitic veinstones, which unli ke the gran i1 ic dyke s, 
a rc often rich in foreign minerals . These aggregates pass l1_r" ~: ada-
tions into the pyroxcnic and calcareous veinstones already no ticed. 
It is from not knowing th is di st inction, that Duroch~r, Fournet, and 
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others, have perplexed 1hcmselvcs with strange hypotheses, in 
'attempting to explain the phenomena presented by the association,.; 
and juxtapositions of mineral species in granitic Yeinstones, which 
they imagined to have been formed, like granit.lc dykes, by the con
:-;oli<lation of a fused or pa:-;ty mass, instead of being the result of a 
slow deposition from solution. For convenience of definition, I ha Ye 

'En<logenous clsev,,·here distinguished these veinstones by the title of endogenous 
·rocks. rocks, as describing the conditions of their format ion. The intrnsivl' 

dykes, on the other hand, I have e::dlc<l exotic, and the sedimentary 
strata, indigeneous rocks . 

As to the conditions under which these various minerals have been 
crystallized, the beautiful researchc!' of Sorby fnrnish ns eonsi<lerablc 

'Sorby'sresults. light. The limestones from Somma, near Naples, afford, in a finely 
crystallized state, all of the mineral species met with in 1he Laurentian 
limestones of Canada, and the crystals of hornblende, iducrasc and 
orthoclase from that locality, contain small cavities, often of micro
scopic dimen!'ions, partially filled with water, halt.ling in solution 
alkaline chlorids, sulphates, and carbonates. As these cavities 
were filled with liquid during the formation of the crystal, 1bc sub
sequent cooling has produced a part ial vacnurn ; this is aga in filled 
on heating the crystal to the temperature at which it was formed, 

"Tempcratnre. which in this wuy may be approximately determined . Mr. Sorby 
found, by th is method, that the hornblcn<le, idocrasc and feldspar from 
the limestones of Somma must have been crystallized at from 360° to 
380° Cc-ntigradc, a tempcratme equal to that of low redness. The 
crystals from the granitic veins of Cornwall, including quartz, mica, 
nrthoc lase, and oxycl of tin, all of which contain cavities holding 
watery solutions, ha\·e shown, in like manner, to Mr. Sorby, that these 
mineral.' must have b<:!en deposited at temperatnrcs approaching 
those de<lncecl for the minera ls from the crystalline limestones of 
Somma, or from 200° to 340° Centigrade, (from 392° to 6-14° Fah
renheit,) (Qnar. Jour. Geol. Soc., London, xiv., 453.) He thence 
concludes that tltese minerals have crystallized at temperatures, in 
some cases, equal to that of low redness, under a pressure equal to 
that of seYeral thousand feet of rock, and in the presence of water 
holding in solution a large amount of a lkaline salts, which can in 
some instances be detected in the liquid from these ea v ities. 

These conclusions arc 1mpported by the experiments of Daubree, 
who succeeded in forming crystallized pyroxene, feldspar, and 
quartz, in the presence of alkaline solutions at a low red he at. De 
Senarrnont also obtained crystallized Huor-spar, sulphate of barytes, 
and quartz, in the presence of water, at temperatures between 200° 
and 300° Centigrade. The deposits from 1he thermal waters of Plom
bi crc>:, however, show that some hydrous silicate's, like apophyllite, 
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harmotomc and chabazite, may be crystallized at temperatures below 
that of boiling water, and there arc reasons for bel ieving that quartz . 
may also be crystallized at low tempcratu~res. Thus, while the obser-· 
vations of Sorby show the temperatures at which certain minerals 
have been crystal! ized, it does not n ecessarily follow that some of the$e 
crystals may not be generated at lower degrees of heat, \vh ie h for 
the minerals found in nature, must, in C'ach case, bt~ dr.t crminecl by 
exper iments like tlio;:e of Mr. Sorby . 

It will be readily understood that the eonclnsions as to the condi
tions of temperature under which certa in mineral;:.: have been crys
tallized, apply with equal force to those freely deposited in fissures 
or cavities of the $edimentary rocks, and tho"e which may have ci·ys
tal lized in the mid;;t of the deeply buried sediment;:.: thC'rmdves; 
since thc"e must have been permeated with the same f'olutiom• which 
circulated in the fissures, and which in fact derived from th r br:ds 
their dissolved mineral matters. Th e solvent power of waters hold
ing alkaline carbonates and silicates, and heated to 300° or 360° 
Centigrade, is probably very great. The questions of 1 he generation 
of many of these silicates, and of the original compo;;i tion of th e f'edi
mentary rocks, \viii bP d iscussed further on. 

Those who have written on crysta !line I imestones, and on their 
mineralogy, have , for the most part, neglected the di i<ti nction betwee n 
the rock a nd its reins; thus Delesse in his elaborate memoir on the 
minerals of crystalline limestones does not even allude to it. Inci- Ve inmineral8. 

dentally, liowevcr, ~cveral observers have noti ced the occurrence of 
various cryf'tallized minerals in veins among the L::rnrentian lime-
:-itones of New York and New Jersey . . First among these may be 
mentioned Prof. C. U. Shepard, who, in 1832, published a de:::crip-
tion of the minerals of Orange county, New York, (Amer. Journ al 
Science [I J xxi, 32 1. Prof. H . D . Rogers abo, in his Final Report 
on the Geology of Kew J er::-cy, noti ct>s the occurrence of ag~rf'gates 
.of carbonate of lime, with feldspar, hornblende, pyroxene, sphcne, 
spine], etc., forming dykes or veins in the crystalline limestone 
of that region ; and shows, moreover, that the franklinite and red 
zinc ore, with their associated minerals, occur in calcareous vein::-:. 
l."inally, l\fr. \V. P. Blake , in describing a locality of the first men-
tioned group of minerals, in Vernon, New J ersey, declares it to 
have the cbaracters of a segregated vein. (Amer. Jour. Science [2] 
xiii, 116.) Despite these ob~ervations howevt>r, Emmons and Mather 
dicl not regard the distinction which evidently exists between the 
bedded limestones, and the veins; many of which, from a predomin-
ance of carbonate of lime in their composition, became confounded in 
their eyes with the limestones themselves, Jcauing both of these 
observers, as we have already seen, to admit the existence of crup-
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tivc limestones; while Emmons even concluded that all the lime
stones of the Laurenti an district in New York, were non-stratified, 
and of emptive origin. A c1\reful geognostic study will however, we 
think, suffice to show that by far the greater part of the calcareous 
rocks in the Laurenti an system of North _'\.merica arc stratified, and 
that the so-called eruptive limestones are really calcareous vein
stoncs, or endogenous rocks, generally including foreign minerals, 
such as pyrox<'nc, scapolite, orthoclasc, quartz, etc. These, in other 
vein:-:, predominate, to the exclusion of carbonate of lime,' and then 
present aggregates, approaching in composition to the granitic 
veinstoncs, into which they pass by the exclusion of calcareous and 
magncsian minerals, such as calcite, apatite, pyroxene, magnesian 
mica, scapolite, etc. These species serve to distinguish the veins 
of the limestone groups from the proper granitic veinstones, in which 
latter, orthoelase, albite, quartz and muscovitc arc the characteristic 
m incrnls. 

The so-called Primitive Gneiss formation of :.:can<linavia has long 
been regarded by !lie Geological Survey, as belonging to the Lauren
tian sy;;tem, \Esquissc Geologique du Canada, page 17; Geology of 
Canada, page 586), and is associated with crystalline limestones, 
whicli have afforded most of the minerals that arc to be met with 
in the Laurentian limestones of North America, together with many 
additional specie~. Such of these minerals as arc common to the 
two regions, offer close resemblances, not only in their characters and 
associations, but also in the mode of their occmrenc<'. These resem
blances were in fact noticed so long ago as 1827, by Dr. William 
Meade, (Amer. J om. Science ( 1) xii, 303), vvbo called attention to the 
great similarity between many Scandinavian minerals, particularly 
from the vicinity of Arendal, and those found in Orange county, New 
York, and in Sussex: county, New J crsey. He instanced, among others, 
t\Je species pyroxene, chondro<litc, sea.polite, garnet, sphenc and ilmen
ite. Daubree, who in 1843, published an instructive account of 
h i~ examination of the metalliferous deposits of Norway and Sweden, 
famishes some interesting details of the minerals associated with 
the beds of magnetic iron ore in the vicinity of . .Arendal. (Ann. des 
!\lines [ 4] iv, pp. 199, 282). The ore is here found, sometimes in 
gneiss, and al other times in a gncissoid rock, consisting of various 
admixtures· of pyroxene, hornblende, garnet, epidote and mica, the 
w:10lc associated with crystalline limestones. These strata arc cut 
by numerou s well defined but irregular veins, which are described 
by Daubrec as granitic or sycnitic in character, and have yielded 
the following minerals : ortboclase, sea.polite, quartz, apatite, 
lamellar carbonate of lime, hornblende, black mica in large plates, 
garnet, epi<lotc, a.llanitc, gadolinite, axinite, zircon, spbene, spinel, 
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specular iron, and more rarely bcry 1 an<l leucite . Serpentine, chon- Scandinavian 

d I· l" · d d I d l . mrneral~. roe 1te, ievntc, an corun um a re a so enumerate among t 1e mi-
nerals of the district, though not especially mentioned by Daubrec 
as occurring in the Ye ins. In addition to the species already men-
tioned, these veins contains clatholite and apophyllitc, with analcime, 
and various other zeolites, which are however possibly of later origin 
than the other rninerab. These veins sometimes include irregular 
fragments of the wall-rock, and present cav ities lined with crystals, 
sl1owing, not less clearly than the veins which we have mentioned 
in the Lanrentian rocks of Canada, that they have been formed by 
the progressive filling up of fil'sures in the strata. 

Jn some instances, thel"c vcinstones, by the absence of calcareous 
and magncsian mineral:>, bcr.ome granite-like aggregates of ortho
cla::ie and quart:t. Danbree however, having reference to their :;truc
turc , calls all of these veins granitic, though they sometimes contain 
lamcllc!r carbonate of lime. He agrees with SehcPrcr in supposing 
them to ha vc been filled by segregation or secretion from the surround
ing strata, while Durocher, on the contrary, rejected this view, and 
:;upposed them to have been filled by injection . These veins arc 
seldom of great cxte11t, and near Stockholm, where they arc very 
abundant, rarely exceed 300 feet in leng th. The so-called zircon
sycni tes of Norway seem to me, from their mineralogical characters, 
to be endogenous rocks or vcinstones. 

At the iron mines in the island of Utoc, where the ore is a mix
ture of magnetic and specular oxycls, occurring in bed,., with horn
blcndic rocks, passing into gneiss, or with crystalline limestone hold
ing hornblende and mica, granitoid veinstoncs, like those of Arendal, 
arc met u·ith, holding orthoclase and quartz, with tourmaline and 
oxyd of tin, together with the rare minerals petalitc, spodumenc and 
lepidolitc, whieh occupy the central portion of the veins. This asso
cia tion is the more worthy of notice, as the only other known locality 
o[ the rare mineral petalite (if we except the castor of Elba), is in 
the crystalli ne limestone of Bolton, Massachusetts, where it occurs 
with scapolite, hornblende, pyroxene, chrysolite, spine], apatite and 
sphcne, tbe characteristi c minerals of simil ar limestones in Canada, 
New York and Scandinavi.a. 

The occurrence of oxycl of tin in the above associations is not Tin ore . 

without interest in relation to the economic mineralogy of the 
Lanrentian system, to which the rocks of Utoe probably belong; and 
it is well to recall, in thi:o: connection, the existence of tin ore in 
rocks, probably of the same age, at Pitl~aranta, on Lake Ladoga in 
Finland. A rock consisting of greenish lamellar hornblende, 
with garnet, rpidotc and pyroxene, is there intcrstratified with mica-
slatcs, sometimes £Yraphi t ic, and with a gran itic gneiss, the series 
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being cnt by granite-like veins. In certain beds of the hornblcndic 
rock, magnetic iron is disseminated to such an extent that the mass 
becomes an iron ore. This is occasionally associated with ·oxyd of 
of tin, which in some parts predominates, so that the ore is wrought 
for this metal. Other hornblendic beds in the series are ri ch in 
copper pyrites, whicli is a lso disseminated in th e mica-slates, and 
is sometimes accompanied by sulphurets of lead, zinc, and molyb
denum, (Durocher, .Ann. des Mines, [4] xv, 316). These associa
tions should not be overlooked in the study of our Laurentian rocks, 
which may yet be found to be tin-bearing. 

Another mineral which may possibly be met with in the Laurcn
tian rocks of Canada, is gold, since small quantities of the precious 
metal arc found in several localities in Scandinavia, some of them 
probably, as that of Barbo, near Arendal, in rocks of _Laurcntian 
age. The gold of Sc~rndinavia is however in &uch small quantities 
as to be nowhere made the objc<.:t of mining. Details with regard 
to it are given by Daubree, Ann. des :Mines r-1) iv, 265, and by 
Durocher, Ibid [ 4] xv, 371. Small quantities of mercury, in the 
forms of cinnabar and silver-amalgam, arc also found associated 
with galena, at Sala, in Sweden, in crystalline limestones, probably 
Laurentian. The notion tha~ gold belongs only to rocks of Lower 
Silurian age, was many years since disproved by its di,::covery 
in the Upper Silurian slates of eastern Canada, and more recently, 
it has been shown that the great gold m ines of California are in 
strata far more recent, and chiefly of the Jurassic and Triassic periods. 

The existence of the Laurcntian system in Bavaria and Bohemia, as 
already stated, has lately been established by Gtimbcl, both by stral i
graphical and paleontological evidence. He finds in Bavaria an an
cient gneissic series, estimated at not le ss than 90,000 feet in thickness, 
and by him divided into a lower portion, chiefly of red or variegated 
gneiss, which he calls the Bojian gneiss , and an upper portion, distin
guished as the Hercynian gneiss. To this succeeds a series consisting 
chiefly of micaeeous scbists, with hornblendic and chloritic bands, 
overlaid by what he calls the Hcrcynian clay-slate formation, which 
immediately underlies the primordial zone of the Lower Silurian 
system. T he prevailing character of the Hercynian gneiss is 
grayish, Yery quartzose, often containi ng black magnesian mica, 
and freqnl'ntly having an admixture of oligoclase. Great portions 
of th iil gneiss are also marked by the presence of iolite or dichroitc, 
giving rise .10 a distinct variety of rock, the so-called iolite-gnciss or 
dichroite-gneiss. Beds of hornblende slate, dioritc, and hornblendic 
gneiss, are also abundant in this series, particularly in the vicinity 
of the limestone bands, and are often accompanied by beds of metaL 
lie su lphmcts, and by lenticular masses and beds of graphite, which 
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sometimes impregnates the beds to such an extent as lo be wrought Graphite. 

with profit. It is in these strata that the well-known plumbago 
depos its of the vicinity of Passau, are found, under conditions 
closely simi lar to those of Canada, in the same geological system. 
The crystalline limestone band near Passau, ·which occurs in horn· 
blendic gneiss, is from fifty to seventy feet in thickness, and is directly 
overlaid by a bed of several feet of hornblende slate , between which 
and the lim estone , a bed of tbrce or four feet of serpent ine is inter-
posed, and, in other par1s, a layer of nearly compact scapol i te, mingled 
with hornblende and eblorite. The stratified granular limestone 
beneath, contains among other mineral:;;, serpentine, chondrodite, 
hornblende, mica, seapolite, garnet and graphite; the di:sseminatecl 
:erpentine here, as in Canada, replacing the Eozoon Cunadense 

The occurrence of iolite, as a frequent clement in the Laurenlian 
gneiss of Bavaria, is a fact of intcn~:;;t, inasmuch as it is also one of 
th e m incrab of the Rarne ancient gnei:;s in Scan<lioavia, and may 
be looked for in this country, although it has not yet Leen detected 
in the undoubted Laurentian rocks of North America.* 

The Hercynian clay-slate serie;; of Bavaria, already referred to, 
and supposed by G(imbel to corrp;_;:pond to our Huronian series, in
cludes a formation of crystalline limcston~s, more than 300 feet in 
thickness, contain in~, l i kt> 1 he older limestone, of the Laurentian 
system, graphitr, c:honchoditc, hornblende and serpentine, the latter 
two minerals replacing a peculiar and distinct species of Eozoon, 
named Eozoon Bavaricum. 

Allusion has been made to the crystalline limestones which occur 
in l3olton, and the adjoining towns in eastern l\1a:;;sachusetts, and l\fassachu~etts. 
resemble in gcognostic and mineralogical characters, those of tltc 
Laurentian system. There are however not wanting reasons for 
upposing t.licm lo belong to a more recent geologic period, and 

the facts recently observed in Bavaria, and detailed above, show, 
what was antecedently probable, that sim ilar mineralogical charac
teristics may be found in crystalline limestones of very cl iffercnt ages. 

In this connection it is not without interest to recall the mineral cha
racters of the rockR of Ceylon, which present many striking resem- Ceylon. 

blanees to the Laurentian strata of Canada, and may perhaps be 
found to belong to the same system. The island was, so long ago 
as 1818, described by Dr. John Davy, (Trans. Gcol. Soc., London, 
lst serie:;;, v. 311,) as made up of feldspathic gneiss and gncissoid 

* Iolite, as I have elsewhere rl'mnrked, is related to the feldspar", of which it has the atomic 
volume, nnd may· be looked upon, chemically, as n foldspar, 'vith the OX}'g;en ra1io~, 5: 3 : I, 
(intermt>diate l~t\\·ec~1 labradoritc nnc.1 nnorthitc, and corresponding to hart-O\Vifc nnd hytow-
11i:e,) in whi1 ·h mng-nesia, ~ornetime.s "·ith prutoxic.lc of iro 11 , takt"'s the pl11ce of lime and $Oda. 
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limestone, toge ther with granular crystalline limestone and dolornite,. 
. both in mountain masses, and in veins, the latter sometimes white and 
lame liar, and enclosing spine! and apatite, prisms of yellow mica , 
cinnamon-stone garnet, yellow tourmaline and zircon, the latter two 
minerals associat ed with feldspar and quartz. The lamellar gra
phite, so abundant in the island, was regarded by Dr. Davy, as the 
characteristic aF<sociate of the gems, spine!, zircon, gnrnet, etc . An
hydrite exiF<ts there in \he g neissoid limestone, \vhich he found to be 
impreg nat ed also with sulphate of magnesia, nitre, and nitrate of lime. 
In addition to these minerals, may l~ e mentioned ::>apphire and chon
droclite, which are found toge ther, imbedd ed in lnrneliar calcite, in 
Ceylon, and w ere mentioned by me, in the Report on the Geology of 
Canada for 1847, page l :H, as similar to those of our Lamentian 
rocks. 

It is now proposed to consider t li e rn inerals of the 1 i mestones, 
with their accompanying beds of pyroxeni tc, g neiss, etc., \vhich 
together constitute \Vhat we have denominated the limestone groups 
of the Laurentian sy::;tc m. \Vhc n the mineral species occu r di ssemi
n ate.cl in the stratified or indigenous rock s, and form an int egra l part 
of the m, they w ill be desjgnated as bed-minerals, but when, on tbc 
contrary, they appear to belong to endogenous m asses, occ.:u pyi ng 
fis sures or cavities in the strata, they will be ~poken of as vein
niinerals. The study of the spec ies fonnd under these two condi
tions, will show that nearly all th e minerals met wi th in th e veins like
wise occur disseminated in the strata, and will permit 1he infe
rence that it is from th e la tter that the vein-minern.ls have all been 
deri vcd. In the case of such as contain th e rarer c lcments, howcYer, 
it may w ell be supposed that these are so diffusr.d through the mass. 
of the sediment::;, that it is only when conce ntrated in the ve in stones, 
that they are capable of being rr.cognized by mineralogical c lmrac
tcrs. 1t is neverth eless evident that, in certain cases at least, the par
ticles of the scdimentarJ strata have at on e time po,.sessed a sufficient 
mobility to permit of crystallization, and of a parlial segregation and 
g rouping of 1heir heterogeneous element" . 

In the following list are included all the minerals, ;;o far as yet 
known, which m ay be regarded as belong ing to t he Laurenti a n lime
stones of North- :\mcriea, and their immed iately related stra ta. In 
addition to the rocks of this denomination in Canada, and in northern 
New-York, arc to be added thost: of the Highlands of tlte Hmlson , 
and their extension in Orange county, New-York, and in Su:;:sex 
county, New J ersey. The observations of Prof. Hall and yourself 
upon these rocks in the Highlands, have confirmed th e views of those 
who had prev iously asserted the m to be older than th e Lower Silu
rian serie:-:, and shown that they are doubtless of Laurentian age .. 
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This more soul hern area is much better known and explored than List of species. 

the comparatively ·wi ld and uncultivated Laurentian region of 
CanaJa, yet with the e:xception ofthe remarkable zinciferous miner_ 
als, franklinit e, red zinc ore, willemite and clysluite, which are con-
fined to a s mall district in New J ersey, nea rly all the mineral spe-
cies of these limeston es, found in the United State,., have already been 
recognized in Canada. 

M1NERALS o~· TME LAuRENTIAN LI MESTONES Of' NonTH AMERICA. 

Calcite. Tou rmaline. 
Dolomite. GnmC't. 
Fluor-~par. Idocrase . 
Heavy-spar. Epidotc. 
Apatite. Allanitc. 
Serpentine. Zircon. 
Cbrysolitc. f-;pi'.1 el. 
Chonclrodite. Viilkneritc. 
'l'<'phroitC' . Corundnm. 
Will<'m ite. Qw1rtz. 
Wollastonit<'. f-;phcn<' . 
Hornblemk. IlmenitC'. 
Pyroxene. Hutik. 
B'.iuingtonitc. 1\fognetitC'. 
l '.rmll ol ite. JfrmntitC' . 
Tal c. FranklinitC' . 
(;i<'seckite. Zincit.(' . 
I.oganite. Cubic pyl'ites. 
Ncapolite. JlfognC'lic pyrites. 
Orthoclase. Copper pyrites. 
Oligoclase. 111i pickel. 
Phlogopite . Ant imony glance . 
::.lforgarite. Molybdenite. 
Clintonitc. GraphitC'. 

No one becl or vein probably has ever been fonnd to include all 
the mineral P-pccies of the above li st, yet the compos ition of some of 
these veinston es is nevertheless very complex, as mfly be seen by 
the following examples. The first is from my own observation of 
the vein on the tenth lot of the fifth range of Grenville, which cuts a 
crystalline limestone holding scales of mica and g raphite, and has 
itself been mined as a source of the latter mineral. Tltc mineral s 
found in thi s vein are, calcit e, apatite, serpentin e, wol lastonit e, pyrox
inc, scapolitc, orthoclase, oligoclase, garnet, idocrase, zircon, quartz, 
sphenc and graphit e, fourteen P-pcc ies ·in all. A still larger number 
has been observed by Mr. W. P. Blake in a si ngl e ve in , traversing 
crystalline limeP-tone, in Vernon, Sussex coun ty, New Jenwy. H e 
there found calcilc, fluor spar, chondroditc, hornblende , phlogopite , 
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rnargaritc, red spine!, reel corundum, zircon, sphcne, rutile, ilm enite, 
pyrites and graphite, to which list be adds " hydrous peroxyd of 
iron, and hydrous si licates of alum in a." (Amer. Jour. Science, [2] 
x i~i, 116.) 

These vcinstones, as will be seen from numerous examples in the 
following pages, arc found traver:sing alike the limestones and the ir 
varions as;,ociated strata. In an instructive instance in the Cheever 
ore-bed at Port Henry, New York, a vein is found in a bed of mag
netic iron, of which it includes angular fragments. The vcinstone, 
for specimens of which J am indebted t;) Prof. Hall, c:onsists of 
cleavable masses of a greenish triclinic feldspar, pyramidal crystals 
of quartz with rounded angles, octohedrons of magneti1e, a substance 
resembling allani1c, with a specific gravity of 4. 09, and a Jark green 
mineral wilh the cleavage of pyroxene, but ha\'ing the hardness and 
specific gravi1y (2 .71 3) of loganite. All of the elemen1s of this 
remarkable aggregat<>, with the exception of the magne1ite, are in 
masses an inch or more in diameter . 

CA LCITE.-ln many oi the vt' ins traversing the strata of 1 he lime
stone gronp, calc ite is entirely wanting, or is p resent only in small 
portion<:, but in others it occurs in large quantity, and so far pre
dominates that the veins1one is readily mistaken for a crystalline 
limestone, generally coarse, but sometimes very fine grained, w hi ch 
is occasionally wh i1 e , hut more freqnPntly yellowish, pink, flesh or 
salmon colored, and rarely pale blue. These ancient calcareous 
,·ein,:;1om.'s arc somc~times nearly free from fore ign minerals, but 
more frequently in clude crystah, of1en of large dimensions, of apatite, 
magnesian mica, pyroxene, brown tourmaline, and 01her minerals. 
Dru:oy cavities in the veins of mingled calcite and apat ite in Burgess. 
are someti111es lined w ith large crystal s of dog-tooth spar. We have 
already insi s1ed on page 188, upon the faet, which is th,cre for 1he first 
time pointed out, 1h a t it i;;: these highly calcareous veinstoncs which 
have given rise, in North America at least, to the widPly-spread 
notion of the erupt ive origin of crystal! ine lim e stones. 

Of calcite a,.; a bed-mineral, constituting great stratified masses of 
limestone in the Laurenti an series, it is not necessary here to ·speak. 
Il is however to be remarked that in these limestones, as in those of 
later periods, we have now evidence that portions of the carbonate 
of lime once beionged to living organisms, as is shown in the cal
careous ske letons of the Eozoon. These, though sometimes pre
served, by injection with si li eates, appea r, in other cases, with their 
tubes and c:anals filled wi1h carbonate of lime, evide ntly, like the 
silicu1cs, a c.;he 1 n ical J epo" i1, and 1 here is no clou bt that a part of these 
lirnes:one:>, like tlio>< c of more r :-'C'Pnt forrnal ions, have been directly 
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p reci pitated by chemical reaction s from the wa1ern of the ocean. The Calcite. 

<>ften repeated assertion that organic life has built up all the great 
limestone formations, i s based upon a fallacy, for animals have no 
power to ge nerate carbo nate of lime . :\!though many invert ebrate 
animals construct calcareous skeletons, which form a great part of 
the limeston e of the earth's cru~t, the pre-existen ce of this carbonate 
of lime is one of the conditions necessary to their growth, and, as I 
have elsewhere sho\Yn, owes its ori g in to chemical reac tions, which 
a re still going on in the ocean's wat ers, and which have, in past times, 
given rise d irectly to limestone strata; in which th e occurrence of 
~·he lls and corals is only accidental. (Geol. Can . pages 5i5, G31.) 

Do LOil!ITE.-.-\s a lready point ed ont in the Geology of Canada, Dolom ite. 

pages 24 and 592, large beds of the Laurcntian l imestoncs are mag-
nesian, and sometimes have the compo::;it. ion of true dolomites. 
These dolomi1cs and magnesian l i mestoncs have been found to con-
ta in serpentine, hornblend e (t remolite ), apatite, quartz, and small 
port ions of mica, a ncl they may perhapi;;, in di!Terent. local it ies, include 
all those mineral ;:;pecies which have been indicated as belonging to 
the li mestone strata. It is to be remarked th at the calcareous skele-
10:1 of Eo:oon Canadense, which i!-1 carbona te of lime, is found, 
in spcc irnc'!l=" from Burges;. , replaced by dolomite . The mineral 
fill ing the chambers of the fossi l, is loganitc, but tile delicate 1.ubuli, 
wh ieh arc preserved in the Eozoon from most other local iti es, have 
a lmost entirely disappc<!red; a fact perhaps connected with the 
removal of the ca lcareous s kele ton, and its repl acement by dolomite . 

As a vein-mine ral, dolomite has been but seldom observed in 
1'11e Lamcnti:rn Ycins . A rnagnesian carbonate of lim e is however 
found in two localities in North Burgess, in one case forming the 
g anglle of Hp:itite crystals, a nd in the ot her of pri sms of bro \vn 
mica. The a nalysis of the yellr;wi s h spa rry carbonate, in the latter 
instance, showed it to contain, besides carbonates of lime and mag
i1es ia, a notable amount of carbon ate of iron, and a little carbonate 
of manganese. These complex carbonates require farther study ; 
the interesting results obtained by Jcnzsc h in th e analysis of a 
sim ilar white sparry carbonate, which, at Sparta, New J ersey, forms 
the ve in stone of I he red zinc ore and frank linite , deserve to be recalled 
in thi s connection . H e found the spar to contain carbonate of lime 
i9. 96, carbonate of magnesia I. 94, carbonate of manganese 11. 09, 
carbonate of iron 0.GO, ea rbonatc of zinc 0.58, bes ides 5.39 per 
cent. of tluorid of calcium; an ingredient which he !rns also detecte<l 
in the caleareou;.: spar of seve ral other local iti es. (Amer. Jom·. 
Sc ience (:3] xxi, 19i). 



202 GEO LO GICAL SUHVEY OF CANADA-1866. 

Fluor-spar. Fi,uoR SPAR.-Inasmuch as ilnorid of calcium enters into the 
composition both of the calcite and the apatite of these calcareous 
veins, we nrc prepared to find it separately crystallized, as Huor-spar, 
which occurs in several localit ies among the Laurcntian limestones 
of the United States, in veins with sca polite, chondrodite, pyroxene, 
spine!, and other characteristic species. In Canada, it is met with 
in Ross, in small purple cleavablc grains, imbedded, with prisms of 
apatite, and large crystals of spinel, in what has been described in the 
Geology of Canada, pages 461 and 463, as a yellowish white crys
talline limestone, and which, from its mineralogical characters, will 
probably be found to be a ve instone. In addition to this, a small 
ve in, filled with cleavablc purple flnor-spar was observed in the 
v1cmt ty. The pu rple fiuor which occurs w ith red heavy-spar, in 
fissure s or cavities in the li mestone as;:oc iated with the hematite of 
Iron Island, in Lake N ipi ssing (Geol . Can., pages 456 a nd 463) i!S 
probably :1Iso a ,·cinstonP mineral, and I know as yet ol' no certain 
evidence th at (]uor occms as a di s t inct species among the Lamentian 
bed-mi new ls. 

Heavy-spar. HEAVY-SPAR.-Thc heavy-spar found in the Laurentian rocks 
genera ll y belongs to the recent or lead -bearing veins, but sometimes 
appears in the older ve ins . In add ition to that just mentioned a;: 
occurring at Iron Island, small qua ntities of flesh-red lamcllar sn!
phatc of barytes are found w ith quartz, implanted on apati t<', in a vein 
in Burgess. 

Apatite, ArATITE.-This is one of the most abundant minerals in the Lau-
rentian vc instoncs, of which it someti mes constitutes the entire mass, 
appearing, as described on page 7G1 of the Geology, a8 a crysta lline 
homogeneous roe!·, translur:ent, with an uneven fractme, a vitreous 
lustrP, and a grayish color, passing into greenish or reddish. It then 
resembles in its aspec t some vari et ies of quartz ite, and a t other times 
consists of incoherent grains, resembling a disintcgra! ing sandstone. 
Another variety is more coarsely crystalline , sea-green in color, and 
l ike the last, intermixed with a litt.l e black mica. In this instance, 
large and distin ct prisms of apatite, w ith rounded angles, arc observed 
penetrating the confused ly crystalline mass of th<' same m in eral, 
which bas apparently been deposited upon and around them. The 
locality of thi s variety is on the twenty-fifth lot of the eighth ra'l ,ae 
of Korth Elmslcy, (which .is described in the Geology as a bed, Lui 
is probably a vein). There, adjoi111ng three feet of nearly pure apatitP, 
is found an adm ix ture of crystals of a patite with crystalline fl esh
colored carbonate of lime, accompanied by loganitc and sphcne. In 
several other localitiPs in this region, on tr:rops of a prer:isely s imilm· 
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aggregate arc found, which would be described as crystalline lime- Apatite. 

stones, generally reddish or pink in color, and including crystals 
and irregular crystalline masses of green apatite, sometimes a:,:so
ciated with large prisms of magncsian mica. ln those places where 
it has been possible to determine the attitude of these aggregates, it 
is very evident that they are true veinstones, cntting the bedded rocks 
of the country. Crystals of apatite several inches in diameter are 
often met with, and one in the Museum of the Geological Survey is 
eighteen inches long and twenty-Rix inches in circumference, and 
weighs about one hundred pounds. Like all the apatite crystals 
from this region, its lateral and terminal angles arc very much 
rounded. The apatite crystals of these veinstones are generally of 
some shade of green, but in Ross, crystals of a reddi~h-brown color 
arc met with, and others of an olive-green, passing into wax-yellow, 
imbedded with purple fluor, in carbonate ofLirnc. 

The crystals of apatite from these vein<:toncs sometimes include 
rounded crystals of quartz, or of carbonate of JimC', and on the contrary 
are sometimes them~elves imbcdded, not only in carbonate of lime · 
and dolomite, but in massive apatite, in quartz, in mica, or iron 
pyrites, in foliated graphite, and probably in other minerals. Jn one 
case, a crystal of apatite, one-fourth of an inch in diameter and two · 
inches long, was found imbeclcled in a large crystal of mica, one end 
only projecting from the side of the mica prism, with which the prism · 
of apatite was at right angles. In Ross, crystalline grains of yellow 
apatite are imbed<led in octohe<lron.· of black spinel. As already 
stated, prisms of apatite, often of large dimensions, line clrnsy 
cavities in the veins of massive apatite, or of mingled apatite and 
pyroxene. In the latter case, large crystals of the tW(• species are 
sometimes found grouped together, like those from Snarnm, in 
Norway. In the specimens from the latter locality, however, unlike 
those from Burgess, the apatite prisms preserve their sharpness . 
of outline, and, as well as the accompanying pyroxene, are partially 
incrusted with quartz crystal~. 

Apatite occurs in the veins in Burgess, incrusted with crystals of · 
quartz, sometimes smoky, fcrruginous, or amethystine, and at Ticon
deroga, crystals of apatite are imbedded in massiYe vitreous quartz .. 
The radiated and botryoidal apatite, named eupyrchroite by Emmons,· .. 
is worthy of notice as a peculiar form of the mineral; it occurs with 
quartz, brown tourmaline, an<l allanite, filling a vein at Ticonderoga, 
New York. The mineral from North Burgess, as shown in the Geology 
of Canada, belongs to the variety fluor-apatite, the analysis of a · 
pure massive specimen having given me phosphate of lime 91.20, . 
tluorid of calcium 7. 60, chlorid of calcium 0. 78, insolubk.-
0. 90 = 100-48. 
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Apatite as a bed-mineral is very frequent, both in the limestones of 
the Laurentian system, and their associated rocks. Small crystals 
of it are often disseminated through the limestone beds, generally in 
very small proportion, but in some cases rising to the two or three per 
cent, or even a much larger amount, though still in the form of grains 
or !"mall crystals, often with pyroxene. These larger proportions of 
apatite appear to characterize certain beds or bands in the limestones. 

Apatite also occurs disseminated in grains or small masses, marking 
the stratification in the beds of pyroxenite, and in one instance, to be 
describe further on, was observPd forming a small interrupted bed in 
this rock. The magnet ic iron ore, which often forms beJs in the 

. immediate vicinity of the lime tones of th e Lau1·cntian series, and 
like the pyroxenite, is to be regarded as belonging to the limestone 
groups, contains in rnme places in New York a large admixture of 
g rains or small pri sms of apatite, generally reddish-brown, but some
t im es coiorless, an cl occasionally associated with g rains of green 
pyroxene. Specimens of a similar aggregate of magnetite and 
a patit e arc said to have been found on the Ottawa, and it :is worthy 
of remark thai the extensive bed:; of iron ore found in Laurentian 
rocks in Grangj~irde in Sweden, and consisting of an admixture of 
magnetic and specular oxyds, very generally contain grains of 
apatite, whose presence is supposed to depreciate the quality of the 
iron there manufactured. (Durocher, Ann. des Mines [4] xv. 249.) 

SERPENTINE.-This species, though not very common in the Lau
rentian veinstones in Canada, sometimes occurs in small dissemi
nated grains, or in crystals of considerable size, irn bedded in calcite. 
Examples of this occur in North Burgess, where, in one locality, 
imperfectly defined crystals, an inch in diameter, and in another, small 
grai ns, ·with corundum, .. phcnc, mica and pyroxene, are found; in both 
cases imbedcled in calcite. A massive serpentine also occurs forming 
the gangue of large crystals of mica in northern New York. The 
large crys:als of serpentine (sometimes enclosing a nucleus of chry
so lite) from Snarum in Norway, which, according to Scheerer, are 
accompanied with mica, and imbedded in iimenite, or in magnesite, 
in the midst of gneiss, probably belong to a vein. Crystals resem
bling them occur in New York. (Amer. Jour. Science [2] xT1.) 

Distinct from these veins are the small seams filled with fibrou s 
serp (:'ntine, or chrysotile, which are frequently found travers ing the 
massive serpentines, or the mixtures of serpentine and limestone 
which make up great bed::< in the Laurentian series. Massive trans
lucent serpentine often occurs as the mineral replacing the En:::oon 
Canadense, the canals of which arc in such cases injected with this 
s ilicate. In some cases the unbroke n calcareous skeleton of the 
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fossil is preserved in the serpentine, while in 01hers, only broken and Serpentine. 

detached fragments of the skeleton, are found, sparsely di stributed 
through the f'e rpcntine. The presence of di. seminated grains of ser-
pentine in greater or less abundance, characterises beds, both of pure 
limestone and of dolomite, in the Laurentian series; and beds of pure, 
or nearly pure, serpentine are also met with, sometimes enclosing 
scales of mica, grains of calcite, which, under the microscope, arc seen 
to be fragments of Eozoon, or finely disseminated peroxyd of iron, 
which gives to the serpentine a deep red color. Concretionary 
masses of serpentine, sometimes exhibiting in the arrangement of 
di ffe rent colors, a banded or agatized structure, are often met with 
imbedded in 1he limestones, and generally have a nucleus of white 
granular pyroxene. These masses may vary from a few inches to a 
f'oot or more in diameter. 

l have already elsewhere def'cribed the composition of the Lauren
tian serpentines, their low spec ific gravity, and pale colors, characters 
which are due to the small amount of oxyd of iron, and the large 
proportion of water, equal to about fifteen per ce1it, which enters into 
their composition. These characters, together with that of the 
constant absence from them of chrome and nickel, serve to distinguish 
the Laurentian scrpcntines of North America from most others known > 
and to connect them with those from the old rocks of Scandinavia, 
with which they have a close resemblance. 

A recent analysis of the chrysotile from a narrow vein tra,·ersing 
the Eozoon rock of P etite Nat.ion seigniory gave me, silica 43. 65, 
magnesia 41. 5i, protoxyd of iron 1 . 46, water 13. 48 = 100. 16. 

CHnYsoLITE.-This species, which is found in the crystalline lime
stones of Somma, and, according to Rose, occurs with the serpentines 
of ~narum, is known in the crystalline limestones of Bolton, 
Massachusetts, under the name of boltonite, which Messrs. Lawrence 
Smith and Brush have shown to be a pore magnesia-cbrysolite. I 
place it in the list of Laurentian minerals, on the authority of Messrs. 
Horton and Beck, according to whom, boltonite occurs in several 
localities, in limc8tone associated with ~pinel and hornblende, in 
Orange county, New York. (Beck, Mineralogy of New York, 
page 283.) It is not improbable that this mineral may be more 
widely diffused, and it has perhaps been confounded with chondro
ditc, like which species, and like serpentine, it will probably ocrur 
both in beds and in veinstones. 

Chrysolite-. 

CHoNDRODI'l'E.-This Iluosilicate of magnesia occm;s in cak::i n·ous Chondrotlite. 

veins, generally with spinel, in numerou s localities in the Uuited 
States, but I have as yet noticed it in Canada only in beds, where 
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disseminated grains of chondrodite mark 1he places of stratification 
in the limestone. In one in stance, in a specimen of limestone from 
an unknown locality, the contact of two layers, one marked by 
grains of chondrodite, and the other by grains of serpentine, is dis
tinctly seen. A s imilar association of the two minerals occurs at 
St. Jerome. 

Tephroite. TEPHROITE, W ILLEllllTE.-Thesc two rare species, the first a silicate 
of manganese, and the second a silicate of zinc, both of them having 
the general formula of chrysolitc, with which the former is isomor
phous, have hitherto only been observed in North America, in Lau
rentian vei ns, crystallized with th e franklinite and red zinc ore of 
Stirling, New Jersey, and its vicinity. 

'WoUastonite. Wor.LASTONITE.-This species forms considerable masses in the 

Hornblende. 

large vein already noticed in Grenville, where its associates in the 
veinstonc arc pyroxene, ortl10clasc, quartz, apatite and sphene. In 
smaller spec imens it occurs with the same assoc iates in a vein in 
North Elmsley, while in Will sborough, New York, it is found, also 
in a vein, with grains of green pyroxene, and red granular garnet, 
which latter in some parts predominates to the cxc]u::;ion of the other 
minerals. 

As a bed-mineral I have observed it in North Burgess, sparsely 
disseminated in a limestone, with small quantities of green pyroxene, 
brown mica, and apatiti~. In the same vicinity, inter:::tratifi.ed with 
pyroxenite, are interrupted beds of a rock made up of quartz and 
wo llastonite. Similar associations to these occur elsewhere in the 
Laurcntian strata. 

HuRNBLENDE.--The hornblende of the Laurentian limestones is 
either in the form of tremolitc, or more frequently in green prismatic 
crystals belonging to the variety called pargasitc . The rapliillite, 
a grayish fibrous hornblende, allied to tremolite, occurs, apparently 
in a vein, w ith quartz, mica, apatite and calcite. Large well
defined crystals of dark green pargasite, are found implanted upon 
or· imbeclcd in, st ill larger crystals of pale green pyroxene, in a vein 
wbicli you have described as occurring near the High Falls on the 
Madawaska, cutting across alternating strata of gneiss nncl lime
stone , and having a breadth of not less than one hundred and fifty 
feet. The minerals filling this immense vein arc chiefly a pale 
greyish-green pyroxene (sahlite), pargasite, calcite, quartz, mica, 
and black tourmaline, the crystab of the first named mineral being 
::;o!lleti mes six inches thick, and as much as twenty-four inches in 
length , and those of the <lark green hornblende occa:;,ionally an inch 
both in length and breadth. (See Geol. Can., pages 35 and 466.) 
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This association of pyroxene and hornblende has been observed 
elsewhere in the Laurentian rocks (page 189). Pargasite is fre
quently found in the apatite veins in Burgess, and sometimes forms 
the selvage of the vein, where this cuts a hornblendie gneiss. 
Although this species frequently occurs in the gneissoid rocks near 
the crystalline lim~stones , it is less frequent, as a disseminated 
mineral in the limestones, than pyroxene. In the stratified pyrox
<'nitc rocks, small portions of hornblende, recognizable by their 
different crystallization, and th eir darker green color, arc not unfrc
quent. In some localities, it appears to take the place of the pyrox
ene, an<l large beds of hornblende rock, passing into diorite and 
hornblendic gneis:::, arc met with. A radiated green hornblende, 
actinolitc , is sometimes fonncl imbcdcled ~n the magnetic iron ores. 

PYnOXENE.-Rcpeate<l mention has already been made of the irn- Pyrnxene. 

portant rank which this species assumes in the Laurentian vein-
stones, in which the vnrities diopside, sahlite or coceolite, often 
form the predominant mineral. Its crystals are sometimes found, 
eit her alone, or with mica, imbe<ldc<l in caleite, or in contact with 
hornblende, wollastonite, ortboclnse, scapolite, garnet, apatite, spine], 
zircon, or sphene. It of1en assume a granular form, constituting 
what is called coccolite. A white alnminous diopside is found 
with apatite, gicseckite, etc., in Bathurst. (Geol. Can . page 467), and 
tlte hudsonite of Orange coun1y, New York, is a black aluminous 
pyroxene . 

We have already mentioned the pyroxen itc rocks, sometimes 
micaceous, and at other times mixed with hornblende, or with 
orthoclase , quartz and sphene. Pyroxene also sometimes occurs 
disseminated in the beds of magnetite, and grains or imperfect 
-=rystals of it, generally of a green color more or less deep, am 
common in the beds of limestone, and are also sometimes found in 
tbc associated quartzites. A pure white granular pyroxene also occurs, 
replacing, like serpentine, Eo:::oon Canadense. Large masses of a 
similar pyroxene are also frequ ent in these limestones, generally 
assoc iateJ with serpentine, which often incrnsts it, and small nuclei 
of this pyroxene frequently form the center of concretionary masses 
o[ serpentine . 

.. 

IlABINGTONITE.-This rare Sj)ecies, which belongs to the l)yroxene B b. ' 
1 

.
1 ~· a rng on1 e. 

group, is said to be found upon crystals of feldspar, in Gouverneur, 
N cw York, and occurs under similar conditions in veins near 
Arendal, in Norway. It. has not yet been recognized in Canada. 

PYRALLOLITE.-This species, the rensellaeritc of Emmons, occurs, Pyrallolite. 

in one locality, in radiating columnar masses, with quartz, in a vein, 
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an<l is alsomet with in beds, in contact with serpentine, with pyroxcn
ite, and in another case with limestone, an<l enclosing scalesof mica 
and of graphite. (Geol. Can., page 470). A compact earthy hydrou ;;; 
si licate of magnesia, having the characters of meen=chaurn or aphro
dite, and the composition of the lat.!er, occurs in ca.Yitics in massive 
rensellaerite in Grenville. (lhid, page 473.) 

TALc.-This species i::< closely related to the last, aml the two may 
be lookc<l upon as dimorphous cond itions of the same hydrous silicate 
of magnesia. In the Laurentian series, talc seems to be generally 
rPplaccd by pyrallolitc, bnt in one instanee is ohscrYed mixed with 
carbonates of lime and magnesia, in sueh proportions as to give :rise 
to a bc<l of impure i::teatite . (Ibid, page 469). Prof. H. D. Rogers 
has also indicated talc as occurring in a vein, with calc ite , pyroxene, 
an<l spine], in Sparta, New Jersey. 

Gmsi::c:KtTE.-Thi::- mineral which the careful researches of Prnf. 
G. J. Brush, have shown to be identical with the rock named <lyssin
tribite by Prof. C. U. Shepard, and with what I formerly described 
as parophite, is found in large crystals in northern N cw York, as o
ciated with cakitc, brown pyroxene, and mien, the aggregate donb'
les;; constituting a veinstonc. Wil sonite, which notwithstanding it~ 
apparently distinct cleavage-form, 1 have pwvisionally included 
under the head of gieseckite, with which it is alrnosl identical in 
composition, hardness and gravity, occurs also in a vcinstorw, in 
Bathur::;t, with calcite, apatite, white aluminous pyroxene and ser
pentine. The mineral which I once described by the name of algcr- • 
ite, is found in white calcite, among the Laurentian limestones 
o~ Franklin, New Jersey, and has a composition similar to tb:it of 
gieseckitc, although the form of the crystals appears to be a ::::quarc 
prism. \Vhatcver conclusions may eventually be arrived at, relative 
to these hydrous silicates of alumina and potash, the assumption 
that they arc results of a supposed alteration of nephcline, scapolite, 
etc., is purely gratu itous. The occurrence of beds of this compound, 
more or less pure, ( dyssintri bite and parophite) as a massive or 
schistosc rock, alik e in the Laurentian and Silurian series, assign to 
it a rank and an origin among such rocks as serpentine, s teatite, 
pyroxene, chlorite, glauconite, and epidote, all of which silicates, 
and many others, have been, in most cases, deposited as aqueous 
sediments, generated by chemica.l reactions at the earth's surface, 
and in many cases subsequently modified by crystallization, or 
molecular re-arrangement. (Geol. Can., page 581.) 

As I have elsewhere remarked, although sparry in structure, 
gicseckite and wilsonitc have very nearly the chemical composition 
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of the hydrous potash-mica, margaroclite. In like manner the sparry 
silicates, pyrallolite and loganitc, correspond to the foliated species, 
talc and pyrosclcritc, of which they have the elementary composition, 
although differing entirely in structure. (lb·id. page 492.) 

.LoGAN!TE.- fhis prismatic hydrous species, which I first described Loganite, 

in 1848, has recently acquired a new interest. It occurs in several 
places as a vcinstonc, in one case filling the central portion of a 
vein of apatite, and inclo ·ing calcite and sphcne; and in another, 
in considerable masses, with large crystals of mica, imbedded in a 
great vein of pyroxene. Evidence of its occurrence as a sedimen-
tary mineral is afforded by the fact that, in one locality, it forms the 
enclos ing and filling material of the Eozoon. 

In the Geology of Canada, page 490, at:ention has been cal led to 
several other l1ydrous alumino-magnesian silicates, approaching to 
loganitc in composition, and resembling serpent ine or pyrallolitc in 
sensible characters. Two of these, described and analyzcd by Dr. 
Beck , occur in the Laurcntian limestones of Orange county, New York. 
These form, altogether, an interesting and but little understood group 
of minerals, which are perhap::; more important in the history of the 
crystalline limeslones than has hitherto been supposed. 

0RTHOCLASE.-This species is common in Laurentian vein stones, Orthoclnse. 

generally with pyroxene and sphene, and somP-timcs accompanied 
by scapolite, or a triclinic feldspar. The orthoclase of the veins is, as 
l have shown, sometimes a very pure potash-feldspar, whi!e the variety 
named loxocla:;;e by Breithaupt, which occurs with pyroxene in a Lau-
rentian vein in Hammond, 1' ew York, was found by Smith and Brush • 
to have a predominance of soda, (Gcol. Can. p. 475.) Large isolated 
crystals of white orthoclase are found, with spine], apatite ;:rnd 
fluor, in a Yeinslone of JamPllar pink carbonate of lime in Ross. 
The perthite of Burge::is, which probably l.>elongs to a granitic vein-
stonc, is also an example of an orthoclase with a large amount of 
soda. An ortboclase, reddish-brown in colour, like the perthite, but 
without its avcnturine-like reflections, also occurs in Burgess, mixed 
with a little quartz, and sometimes with green apatite, in the midst 
of a large v'Cin chiefly of apatite and calcite, forming a granite-like 
vertical layer, equidistant from the two walls of the vein. Ortho-
clase is sometimes disseminated in the beds of pyroxenite which 
accompany the Laurentian limestones, and are in that case inter
.stratified with beds of an aggregate of orthoclase and quartz, forming 

. a granitic gneiss, into which the pyroxenite graduates. 

0LIGOCLASE.(?)-To this spicies I refer provisionally, a white trans
lucent triclinic feldspar, which occurs in small marnes with ortho-
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clase, pyroxene and sphenc in a vein at Grenville, already noti ced. 
A similar white feldspar, reeognizable by the beautiful striation of 
its cleavage planes, occurs with pyroxene and sphene in \Villsbo
rough, New York, and a dark green triclinic feldspar is found with 
apatite, pyrites and magnetite, near Dover, New Jersey, and with 
magnetite and allanite at Port Henry, New York. None of these, rn 
far as I am aware, have been analysed. The peristerite of Thompson, 
which, as I have shewn, is an opalescent albite, containing, however, 
a small portion of lime, belongs to a Laurentian vcinstone, and is 
accompanied by <]Uartz and orthoclase. 

Portions of a feldspar are occasionally intermixed with the pyrox
enic and hornblcndie strata accompanying the Laurentian limestones. 
This, in some cases, is ortboclase, as remarked above, but at other 
times, is evidently a triclinic ~pecies, giving rise, by its admixture 
with hornblende, to a kind of diorite. The great beds of rock, com
posed chiefly of labradorite or related triclinic feldspar~, which have 
been described as belonging to the Laurentian system, occur 
in that upper and unconformable division, which has bc;en designated 
as the Upper Laurentian or the Labrador series. · 

ScAPOLITE.-Under the head of scapolite, and its various synonyms, 
mineralogists have included a number of di metric silicates, allied to 
tl1e feldspars, and sustaining to one another relations similar to those 
of the different triclinic feldspars ; the extremes being dipyre, the 
least basic, and meionite, the most basic of the series. Scapolite 
abounds in many of the Laurentian vcinstones, often associated with 
pyroxene or sphene, (sometimes with orthoclase,) and frequently in 
detached crystals, imbedded in calcite. It will not improbably be 
found in the crystalline aggregates which make up some of the strati
fied rocks of the series, and has been observed by Gumbel un<ler such 
conditions in Bavaria; pages 184, 197. 

PHLOGOPITE.-The crystallized mica of the Laurentian calcareous 
veinstones is a magnesian m~ca, and belongs to the species phlogo
pite or biotite. The crystals, which occasionally afford laminae 
two feet square, are found imbedded alike in calcite, dolomite, apa
tite, serpentine and pyroxene. Packed close together, with but 
little intervening matter, large crystals of magnesian mica sometimes 
line the walls of veins, whose center is filled with apatite. The 
laminIB of the large mica crystals are often contorted, and some
times hold between them, thin plates of calcite, or flakes of plum-. 
bago. In one case already noticed, a well formed crystal of apatite 
was found imbed<led in a prism of mica, which had evidently crys-
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talli zed around it. Some of the fine st crystals of mica, of moderate 
size, occur irnbedded in serpentine, or with crystallized pyroxene, in 
calcite. 

Small plates of mica, probably a magnesian species, abound both 
in the limestone beds and the pyroxenites, and so metimes form layers 
of a schistose mica-rock, interstratified with the latter. 

Non-magncsian micas, belonging to the species muscovitc, mar
~arodite, or lcpiclolite, arc occasionally fonnd in the qnartzo-fcklspathic 
ve ins of th e Laurentian series, where compounds of lime and magne
.-ia are \\-:rn ting; but it is not certain whether they ever occur wi th 
the calcareous veins or beds. As already remarked, the chemical 
composition of gicseckite, and of the minerals w hi ch we have provi-
sion::dly associated with it (wilsonitc, algcritc, and dyssyntribite) is · 
identical with the hydrous mica, margarodit.<-", wh:ch is thus repre
sented in the Laurentian ser ies by these sparry si licate s, precisely 
as talc is there rcprcscntPd by pyrallolite. (Geol. Can . pages ;JS:2~ 

486 and 492.) 

MARGAJUTE.-This species, the emcrylite of Dr. .I. Lawrence Smith, Margurit~. 
which may be regardPd as a hydrous lime-mica, is mentioned by 
BlakP, as occurring with corundum, spine] and cal<'.itc in a Lanren-
tian veinstone in Vernon, New Jersey, but has not been e]sC'whcre 
identified. 

CLtNTONtTE.-Tliis mineral, some what related in composition to Clintonite. 

the preceding species, occurs in several localiti es in Orange county, 
New York, with spinel and chondrodite, in calcareous veinstones. 
It has also been observed, with small crystal s of blue spine!, in a 
calcareous matrix, in Daillebout, C. E. 

TouRMA LINE.-Tbis species frequ ently occurs in the C'alc:ireous Tourmaline. 

Laurentian veins, with pyroxene, hornblende, apRtite and calcit e 
The finest crystal · of brown tourmaline in Canada have been found 
in vciustoncs of fl esh colorecl calcite, e ither with or without pale 
green pyroxene, or in a vcinstone of translucent quartz. Black 
tourmal ine is also occasionally found with pyroxene, bnt is more 
generally met with in the granitic veinstones, with orthoclasc, and a 
non-rnagnesian mica. Tourmaline, in grains or imperfect crystals, · 
also occurs in the stratified rocks of the series. [n one instance it 
appears in small knot-like masses, in an impure grayish limestone, 
apparently marking the planes of stratification. 

GARNET.-This mineral frequently occurs in the vein s, sometimes Garnet. 

imbeddcd in orthoclasc, or in qu artz, at others in calcite, or as at 
\.Villsborough, New-York, forms granular masses, associated with 

14" 



l<locrase, 

Eptdotc. 

A ilanitc. 

Zircon. 

212 GEOLOGICAL SURVEY OF CANADA-1866 

wollastonitc and pyroxene. Garnet is moreover of frequent occurrence 
in the strata associated with the limestones, sometimes disseminated 
in grains in the pyroxcnites, an<l more often in accompanying 
beds of quartzite, in which it sometimes forms layers of red garnet
rock. The strata of gnci~s in the vicinity of the limestones often 
abound in garnet. 

InocnASE.-Th i · :-pccies, although less abundant than garnet, is 
found in several places associated with it. The occurrence, in a 
YCin, of a skcleton-erystal of yellow i<locrase, enclosing orthoclasc 
and zircon, has been noticed on page tf9. The same vein affords 
crystals of cinnamon-stone garnet. r have elsewhere described a 
boulder of crystalline carbonate of lime, apparently a vcinstone, 
found on the Ottawa, in which were detected small square prisms 
of idocra c, dodecahedrons of garnet, and terminated triangular 
prisms of tourmaline, a l I three species being of a bright yello,vish
brown collour. 

EPrnOTE.-Thi;:; spc<;ie:; occnrs in several localities in calcareous 
veins among the Laurcntia11 rocks, in New-York and New Jersey, 
f'ometimcs crystallized with orthoclase, pyroxene and graphite, or as 
described by Prof. II. \Vurtz, imbcd<led in fine crystals in calcite, 
in Byram, New Jersey. A specimen from Cold Spring, New-York, 
exhibits a crust of small crystals of cpidote coating a large prism of 
pyroxene. Although not hitherto detected in any of the Laurentian 
\·cins in Canada, epidote enfcrs largely into the composition of the 
pyroxenic and fcldspathic rocks, which are associated with the lime
stone~, in the vicinity of the iron ores of Belmont and Seymour. 

ALLANITE.-which is regard eel as a cerium-epidote,occursin some of 
the Laurentian veins, associated with apatite and tourmaline at Ticon
deroga, and wi th quartz, feldspar and magnetite at Port Henry. 

ZmcoN .-This species is of frequent occurrence in the calcareous 
veins, associated with pyroxene, hornblende, orthoclasc, scapolite and 
sphene. In Munroe, Orange county, New-York, crystals of zircon 
abound in a ganguc of magnetic iron ore, and according to Durocher, 
zircon is also met with in the magnetic fron of Solberg ,near Arcndal, 
and at Langsoe in Norway. (Ann. des Mines [4] xv. 229). Zir
con is also found disseminated in large proportion, in a gangue of 
black hornblende with a little feldspar, in Cornwall, Orange county. 
Large and well defined prisms of zircon, which occur with apatite . 
and feldspar in Hammond, St. Lawrence county, New-York, are 
sometimes, l.ikc the idocrnse noted above, skeleton-crystals, filled 
with carbonate of lime. (Beck, Mineralogy of New York, page 381.) 
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SPINEL.-This mineral is often abundant in the calcareous Lauren- Spine!; 

tian veins, generally associated with chondrodite, pyroxene,clintonite, 
serpentine, ilmenite, and other species. Sometimes it is irnbecJde<l 
in calcite, without any other mineral, as in Burgess, where a mass of 
pink limestone, probably a veinstone, has afforded fine crystals uf 
black spine! an inch in diameter. In Ross, similar crystals occur in 
a calcite vein, with orthoclase, fluor- spar an<l apatite; grains of the 
latter mineral are frequently imbedded in the spinel crystals. Small 
crystals of spinel are sometimes found disseminated in what appear 
to be stratified limestones. Although the spine! of the Lauren tian 
limestones is generally black, blue, J'ed and green varieties a re oc
casionally met with. The dysluite or zineiferons spine! is worthy 
of notice, as occurring in Stirling, New Jersey, with other zinc-hearing 

• l mmeratl'l. 

VoLKNERITE.-To this l'lpecies, a hydrous :iluminat e of magnesia, Vulknerit~. 
Dana bas referred the hougbitc of Shepard, from St. Lawrence county, 
New York, which occurs, associated with nystab of spine], and 
having th e same octahedral form, bnt distinguished by a low specific 
gravity, and a soflness lik e steatite. A gradation is seen from the 
hard ~pinels to the houghit e crystals, which still includ r. a porlion of 
spiuel, but consist chiefly of a matter having 1hc composi tion of 
vblknerite. It would seem that t.h e crystallogenic force of the spine! 
has given its form to accompanying volknerite. ~mall ~ieatitic 

octahedrons, apparently similar 10 ibe houghiil' , have bee n found 
irnbcddecl in serpentine in Bmges~, but reCJuire frll' lh t• r examinati on. 
The hydrotalcite, which is regardt~d as iden tical with volknerite, 
occurs with ilmenite, in 1h c Lnnrentian ~crpen ti ne of Sn:uurn, in 
Norway. 

C0RUNDUJ11.-Crystallized corundum, while, blue or re<l in col11r, Cun:n<lu111. 

occurs with associations similar to tho~e of spine], which occa~ionally 
accompanies it. Crystals of cornndum line c,1vi ties in the large 
spine]· from Or':lnge county, New York. The red crystal~ from 
Vernon, New Jersey, as described by Blake, like 1he iclocrasc and 
zircon men)ioned above, often present a mere onter shell of oorundnm, 
filled up with other minerals. The corundDm found in Canada is 
imbedded in calcite, with pyroxene, sphenc and mica, very c:lo~ely 
resembling those associated with it at Vernon: 

QuARTz.-Tbe presence of crystalline quartz in the La nrcn tian Qnnrtz. 

veinstones has already been repeatedly noticed. Sometime:', al" at 
Gouverneur, Nevv York, it is flJuntl in crystals with rounded angles, 
imbeddecl in crystalline calcite; at other tirnPs implanted on apa1ite, 
as in Burgess, where the erys'.als a re occasionally amethr1ine, 
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smoke-brown, or opaque red i 11 col or, and unlik1' the apatite, to which 
they are posterior, have not their angles rounded. Quartz is of very 
common occurrence in the veins, mingled with wolla:;tonite, pyroxene 
or orthoelase, and a vitreous quartz is sometimes the gangue of 
crystallized brown tourmaline, and of apatite . It is also frequently 
disseminated in grains or small masses in the limestone beds, or 
forms in the accompanying strata, layers, in which it is sometimes 
minglecl wi1h wollastonite, with green pyroxene, with garnet, or with 
orthoclasc. Bes ides these, thin layers and massive bed:-o of quartzite 
arc f.rcquent, and arc often intcrstratified with the limestones . 

SPHENE.-Thi,,; is one of the most common minerals of the cal
careous Laurentian veins, and its occurrence and associations have 
already been repeatedly mentioned. It also occurs in small g rains 
or cry:::tals, generally ol ive-brown in color, dissemi nated in the 
stratified limestone:_;; , or more frequently in the associated pyroxenic 
and foldspathic strata . 

Hutilc,llmcnitc Rt:TJLE-fLMENITE.-Both of these sprc ie::i are occasionally found 

Mag-11ctitc. 

crystallized in Laurentian veins, with spine!, cbondrodite, corundum, 
etc., or irnbcdded in serpentine . The imbeddecl grains and masses 
of ilmenite, often of g reat s ize, and sometimes intermixed with rutile, 
which occur at Bay St. Paul, Chf1teau Richer and eli-cwherc, appear 
to belong ,to the Upper Lauren I i:m or Labrador series, and neithe r of 
tbe"P minerals bavc a:; ye1 been met with in the proper Laurentian 
rocks in Canada, although occurring in several localities in Ncvv 
York. The ilmenite c ryst a ls, wi th serpentine, from Snarum, and with 
hornblende and cakite from Krageroc, are well known to mineralo
gi:::ts . 

MAGNETITE.-This imporl ant iron ore, which constitutes on~ oft he 
principal sources of mineral wealth to the Laurentian regions, both of 
North America and of Scand inavia, has been shown by the explora
tions of the Geological Survey in Canada to occur in great beds, 
interstratified with tbe limestones of the series, or in their vicinity. 
Thi s is clearly the ca:;:e with all the considerable depo:_;;its of ore 
hitherto examined in Canada, yet, as in the case of tlie crystalline 
limestones, there arc tho:_;;e who maintain tbe emptive character and 
igneous origin of these masses of ore . Emmons looked upon the 
magnetic iron ores of north em New York as intrusive masses, and 
Prof. H. D. Roger::;, in like manner, regarded the magnetic iron ores of 
the Laurrnt ian strata of Nt>w Jersey, uot as beds, but as real ve ins of 
injection. ( Final R t> port, Genl., N . Jfrsey, page 22.) Durocher, in 
like rnantwr, in <le;;.cribing tbe depos it of the same ore at Bispberg in 
SwcdL·n, :<peaks llf i1 a:-; a "phtonic.: roc.:k" injected among the beds 
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of g nei ss , in the plane of stratification, and having a thickness of Magnetite. 

from e ighty to one hundred feet. He elsewhere speaks of the injec-
tion of the masses of a similar ore near Arendal. (Ann. des Mines, 
[ 4) xv, pp. 203, 204, 22.J.) A careful study of his descriptions and 
plans, will, however, we think, show that these great deposits of 
Scandinavia, are, like the similar masses of ore in Canada and the 
United States, intcrstratified sedimentary layers . At the same time 
there exists in favor of this view maintained by Emmons, Rogers, 
Durocher, and other geologists, evidence similar to that adduced in 
favor of the eruptive or ig in of crystalline limestones, that is to say, 
the fact of veinstones, consisting wholly or in part of magnetic oxyd 
of iron . An interesting example of this occurs near Dover, New Jersey, 
where large crystals of apatite occur in a gangue composed of triclinic 
feldspar and iron pyrites, imbedded in which latter occurs crystalline 
magnetite, in rounded masses, sometimes half an inch in diameter, 
that were at first taken for ilmenite. Similar associations have been 
observed in other veins, and it is not improbable that 1he mixture of 
magnetite with a large proportion of zircon, described under the head 
of this species, may be from a veinstone. Another and an instruc-
tive im:tance is· that described by you as occurring in the 
township of Ross, opposite Portage du Fort. Here a vein, or rather 
n. group of rcticulflting veins and cracks, is seen in a white granular 
Laurentian iimestone, cutting across the stratification, and sending 
off branches on ei thcr side, in the. plane of the limestone beds. These 
veins vary from a sixteenth of an inch 10 two or three inches in 
th iclmeros, and are filled with highly crystalline magnetite, which, in 
contact with the limestone presents in some parts large cubic and 
cubo-octabedral crystals. Two large veins, made up a lmost entirely 
of orthoclase and highly crystalline magnetite, each mineral often 
present ing cleavage planes of a square in::h or more, have recently 
been met wi.th in Buckingham, on the Ottawa. In these veins, 
which intersect the gneiss, and have a breadth of nearly eighty fee t 
each, the magnetite forms more than one half 1 he weight of the 
veinstone. (See page 20.) Other, and perhaps larger veins of magne-
tite may exist, and may have given countenance to the theory of its 
eruptive origin, but. it is probable t.liat few of the workable deposits 
of this ore are of the nature of veins. They appear to be conformable 
to the stratification, and are cut by the same veins which traverse 
the adjacent gneiss aml limestone. Moreover, they arc impregnated 
with the same minerals as the accompanying strata; gra ins of 
apatite, scales of graphite, caleitc, feldspar, pyroxene anJ garnet are 
occasionally fonn<l disseminated in the ore, which by a predominance 
of some of these admixtures passes into the accompanying gneiss, 
or hornblenclic or pyroxenic roek. 
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HEMATITE.-Amoug the Laurentian rocks of St. Lawrence and 
Jefferson counties, New York, several localities of crystallized red 
hematite, or specular iron, with brown spar and dodecahedral quartz, 
are met with, according to Beck, in small veins. In like manner, in 
the to\vnship of Bristol, on the Lac des Chats, specular iron, in broad 
crystalline plates, occurs with quartz, and al~;:o with calcite, in what 
appear to be trne veins cutting the crystalline limestone anJ the 
adjoining gneiss. The octahedral peroxyd of iron, mrntitc, which I 
described sc,·era l years s ince, as occurring with green hornblende, 
orlhoclase and quartz, from Munroe, New York, is probably from a 
veinstone.' (Amer. Jour. Science [2] xm, 372. 

The workable cleposits of the granu lar and compact varie ties of he
mat itc, which con!'titute the red iron ort·s of northern :New York, and 
of Canada, appear, however, to be, in ali cases, of the nature of beds, 
and th e remarks with rl'gard to the relation of the magnetic ores tot he 
strat i 6cation, are cq ually applicable tot he present species. Alt hough 
the great <lepostts of iron ores in the Laurentian rocks are chiefly of 
the magnetie species, beds of red hcrnatite have been described as 
occurr ing in MacNab, on Iron Islan<l in Lake Nipissing, and else
where, (page 10 !. ) In th e Laurentian region of northern New York, 
in like manner, the magnetic oxyd is the prevailing ore, especially 
in the easte rn portion, while in St. Lawrence county the red 
hematite predominates, and forms very:cxtensive deposits. In Beverley, 
and in Bastard, small beds of this on~ occur in the Potsdam sandstone, 
which there rests directly on the Laurentian , and some of the 
other deposits of red hematite, already alluded to, may perhaps be 
found to rest upon this ancient system, instead of forming part of it. 

The magnetic and hematitic iron ores are sometimes intimately 
associated, both in Scandinavia and in Canada. A specimen now 
before me from the great magnetic ore bed in I-I nil, consi::<t::< of two 
parallel layers, each abou t an inch thick, the one of coarsely granu
lar magnetite, and the -other of compact red hernatitc, not at all 
magnetic, the two being some'.vhat intermingled for half an im:h at 
the junction. Grains of greenish feldspar arc dis,:eminated in the 
magnctire, and both it, and the hematite, contain imbedded crystal
line plates of gra phite, a tenth of an inch or more in diameter. A 
film of scaly graph ite, moreover, coats the free surface of 1he 
hematite layer. 

FRANKLINIT~:, ZINCITE-Tlie two remarkable ores, which arc 
found together in Stirling and Franklin, New Jersey, were long 
since described by Prof. H. D. Rogers, as occmring in ve ins which 
traverse the crystalline l imcstonc of the region. (Final Report, Geol. 
N. J er;;ey, 1840, pages 63, 64, and 69-71.) The red oxyd or zincite,. 
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sometimes forms the gangue of the franklinite; at other times the two 
ores are associated in a matrix of calcite, whose peculiar composi
tion bas already been noticed under its proper head. The silicate of 
zinc, willemite, is also occasional ly found with the franklinite, in the 
calcareous veinstone. It remains to be seen whether these ores 
do not, 1 i ke the magnetite, occur in the stratified rocks of tile region. 
These zinciferous minerals appear to be confined to a small area in 
New Jersey, as they have never yet been seen el;;ewherc in the Lau
rcntian rocks of North America or of Scandinavia. They are some
times accompanied by colorlcss transparent blendc. 

I HON PYRITEs.-Cnbic iron pyrite::; is of not unfrcquent occurrence Iron pyrlte~.

in the calcareous Lanrentian veins, sometimes in di stinct crystals, 
imbedded in calcite, and at other times filling up considerable 
portions of th e veins, as in some loca lit ies in Burge~s, and a::;sociated 
wit.h apatite, pyroxene or mica. In an in;:tance mentioned above, 
a mas~ive pyrites is the gangne both of cryst a l::< of apatite, and of 
magnetite. The pyrites from veins in the Laurcntian rocks, occa-
sionally contains cobalt and nickel, sometimes in large proportions. 
A. bronze coloured compact impalpable variety, found in irregular 
rcniform or g lobular masses, with copper pyrites, in North Hurgcss, 
gave me on analysis 3.47 per cent of cobalt, and 2 .21 per cent of 
nickel. It contained no arsenic. 

It would seem scarcely necessary to mention the existence, in the 
strata, of a mineral so generally diJfu!"ed as pyrites, were it not for 
t\vo reasons ; first, to recall tliat pyrites is sometimes dissem
inated in the beds of magnetic oxyd, so as to render the roasting of 
these, to remove the sulphur, a necessary preliminary to the smelting 
process ; and second, to remark that bands in the Laurentian gneiss 
arc sometimes impregnated with pyrites to such an ex tent that 
their weathered surfaces become stained of a reddish hue, from 
its decomposition. These iron-stained strata constitute wh at the 
German miners call fahlb(lnds, .a.ml are often of economic interest, Fablbands.

from containing ores of more precious metals, such as copper, zinc, 
cobalt, nickel, or even gold and silver, either impregnating certain 
layers, or accumu lated in veins, which intersect the fahlband. From 
a certain similarity in their chemical relations, between all these 
metals, it happens that their sulphurets are very commonly asso-
ciated in nature, so that a deposit of pyrites is not unfrequently 
impregnated with, or accompanied by the sulphurets of more valnable 
metals. 

MAGNETIC PYnITES is occasionally found in the Laurenti an veins, Mngnctic py- . 

under conditions similar to those just mentionP.cl for cu bic pyrit e8. rites. 
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Near Portneuf, a veinstone of calcite encloses small crystals of 
green pyroxene, together with considerable masses and imperfect 
crystals of magnetic pyrites. 

C opper pyrites. CoPPBR PYRITEs.-This ore is occasionally found with 1hc Lauren-

Mispi('kcl. 

tian limestones, both in Canada and in N e\v York, (Geol. Can., page 
692 .) In some cases it occurs in small irregular veins, with calcite, 
and occasionally with iron pyrites, rich in cobalt and nickel, but 
unaccompanied by the minerals which generally characterize the 
Laurentian veinstones. In Escott, however, it is found in consider
able quantity, in a true granitic vcinstone, with orthoclase, quartz, 
black tourmaline and mica. In the same township there was 
wrought a deposit of this ore, having apparently the form of a small 
lenticular bed, in immediate contact with a bed of magnetic 
non ore. (Ibid, page 693.) Small Yeins filled with cubic and 
magnetic iron pyrites, copper pyrites, and. blende, with a little 
calcite, are found traversing a magncsian limestone in .Madoc . 

.M1sPICKEL or arscnical pyrites, is met with in large crystals, 
abundantly disseminated in a granular dolomite, said 10 be from 
Marmora, about four miles north-cast of the iron works. 

Antir110J1y . SuLPHHRET OF Al'fTIMONY like\vise occurs in small quantities, in-
termingled with iremolitc in the same vicinity. 

Molybdenite . SuLPHURET oF l\JoLYBDENUM.-This species, as mentioned in the 
Geology of Canada, pages .503 and 7 54, occurs in several localities in 
the Laurenti an rocks. In the vicinity of Balsam Lake, it is found in 
small quantities associated with scapolitc, pyroxene, and iron pyrites, 
in a huge vein of quartz, which traverses the crystallin e limestones 
of that region. 

Grnpkite . GRAPHITE OR PLUlllBAGO -This mineral is occasionally met ·with 
in most of the stratified rocks of the Laurentian system; not only 
the limestones, but the gneiss, pyroxenite, quartzite and pyrallolite 
beds scme1imes hold disseminated graphite. It is rnoreove,r met 
with in the iron ores of the series, as in Hull, where large scales of 
graphite arc imbedded in the crystalline magnetite, and also in 
Franklin, New Jersey, where according to Dr. Fowler, the graphite 
disseminated in the magnetic iron ore is an obstacle to the working 
of it in the Catalan forge. (Rogers, Final Rep. Geol., New Jersey, 
page 6'1.) Beck bas also described, as occurring near the Natural 
Bridge, in Lewis county, N cw York, a mixture of chlorite, graphite, 
and red iron ore, the latter amounting to about one half of the 
mass. (Mineralogy of New York, page 26). The presence of gra-
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phitc in the hernatitc which is associated \vith magnetite in Hull, Graphite. 

has been noticed on page 2 f6. It is however eh idly in the lime-
stones that we find graphite disseminated, sometimes so finely 
divided as to give a bluish-gray tint to certain bands marking the 
stratification, and at other times appearing in tliin detached films 
or flak e· , also marking tl1e stratification. Portions of th(~ rock in 
this way sometimes become highly charged with graphite, and may 
form workable bed:>, (see pages 22-27), but it is doubtful whether 
accumulations of pure crystalline graphite eve r occur in the stratifica-
tion. • 

Specimen::: of an impure amorphous graphite havt~ lately been 
brought from Clarendon, C. vV., where it is said to form a bed 
of fifteen inches in thickness, in a fine grained mica-slate. · The min
eral is >'Ub-conchoidal in fracture, earthy, blni;;h-black in color, dull, 
but. as;;Uin ing the lustre of graphite nuder the burnislwr. It loses 
by ign ition only 0.4 of volatile matter; by a prolonged calcination 
in the open air however, the graphite is burned away, leaving 6G.16 
p r cent of brownish-yellow residue, which yields to acids a little 
lime, magnesia and oxy<l of iron, and then eonsists chiefly of a sili
cate, in la rge part aluminous. This anhydrous argiJlaccous rock 
thus contains very nearly one-third its weight of amorphous or un
cry.:tallinc graphite. 

Crystalline graphite is one of th e most frequent minerals of the Lau
renti::m veins, in which it occurs under a varie ty of a::;pects, sometimes 
ns large plates, or hexagonal tables, dissem inated in coarse-grained 
calc it e, vitrcou~ quartz, ortbocla!"C or pyroxene, in scales between 
the larnirn:c of mica crystals, or e lse forming solid masses in the 
vein . Thcse ma;;scs, when pure, arc generally made of broad and 
thick lam inw, the edges of which, in some cases at least, are at right 
angles to the sides of the vein. In some cases a large vein will 
carry two O( more bands or layers of pure, or nearly pure graphite, 
separated from each other, and from the wall-rock, by feldspar, pyrox
ene, or quartz. Occasionally the graphite found in these veins is 
finely granular, or like that from Warrcnsburg, New York, breaks 
easily into rectangular massef:, which exhibit on certain of the frac
tured surface!", a peculiar finely wave.-l aspect, clue to a structure, 
which. may be describPcl as consisting of layers of a millimeter or 

*On page 79t of the (}eology, a deposi • of graphite, Hear Gold Lake, in Louglil>oro11gh, is 
by rni>tak~, 'roken nf '"a h•·d. As described hy Mr. M11rray, 1t is a 1·ein slightly oblique to the 
-strmificntion, its direction ht:ir.g N. f0° E., and its attitude 11early verti1·al, \.Vhile the ~trata of 
crys1allinc li:11t'stone in whiC"h it is e1wlo~t'd ha\·c a ~trike N. OOo E ., with a dip of 801) to the 

S. E. The 1·ein, which io two or three fct" l w ;de, i" of' calcite, w ith bands of q11artz, in whi< h 
the' mn~es of ?raphit~ nre t~ndosed . 
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less rn thickness, tolerably regular, and made up of minute an<l 
narrow lamellm, arranged at right angles 10 the layers, and prc
Rcnting a fibrou s or columnar a:;-pect when broken across. When the 
fracture is with the laye rs, and thus exposes only the ends of the 
la mellm, a granular smface is presenied. Fractures at right a nglrs 
with the layers show an undulating surface, rcr.alling that of certain 
·waved maple woo<ls, and due to the fact that the fibres of the suc
cessi vc layrrs are not CJUitc parall el w ith each other. This Lauren
tian graphite, according to Prof. Chandler 's analysis, consists of 
carbon 64.06, earbonate of lime 32.90, the remaining three per cent 
being chiefly si li ca and oxycl of iron. The carbonate of lime is 
invisibly diffused through the mass, which effervesces fre ely w ith 
acids. It 'is not in any way connected with the peculiar waved 
structure, s ince the graphite from the fam~us mine of Marinski, in 
the Government of Irku tsk in Siberia, whic h presents a structure 
prec ise ly s imilar, contains no carbonate of li me, an<l-0nly smalt 
rtmounts of earthy impuriti es, amou nting, according to Dumas, to only 
3.7 per cent of the purest speci mens. 

Th e Laurentian graphi tes then, besides their visi bly presrnt fo
reign mineral s, may contain finely disseminat ed impurities, w hi ch 
detract from th e ir economical value, and c<i n only be detcc·t ed by 
analysis . 

A Laurentian g ra phite from Patterson, New J ersey, crystallized 
in broad Jamell::c, gave to Prof. Chandler 21.0 µer cent of pyrites, 
finely di sseminated be tween the la1ninm. This gra µhit e, whi 1.:h by 
ex posure, becomes covered with an effiorescence of su lphate of iron, 
gave also portions of sili ca, alumina, and li me, apparently derived 
from some mineral l'k e scapolite, di sse minated through the mass, 
and also enclosed small but distinct brown prisms of apatite. 

On the other hand, a graphite from the thirJ lot of the second range 
of Grenville, c losely rcsemuling the last in appearance, was found to 
be of g reat pu rity. By long continu ed igni tion, it hurned away, 
leaving only 1. 27 per ce nt. of fo reign matlcr, wJ1ich consisted of 
small co lourless brilliant grains, apparently of quartz or feldspar, \Vit h 
a minute quantity of fawn colorecl flocculi . 

Portions of th e specimens of g raphite sent from Canada to the 
Exhibi tion at London, in 1862, were furnished to Mr. Regnau lt, the 
eminent French chemist and physicist, "who has since made use of 
them in an investigation on the spec ific heat of thi s form of carbon. 
Incidental to thi s inquiry, they were submiu ccl to a can•fu l analysis 
by Mr. Cloez; after be ing calcined to expel any traces of rnoistnrc, 
they were burned in a cu rre nt of dry oxygen, and showed the fact
a lready suspec ed by Regnanlt- that a portion of hydrogen en. 
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ters into their composition, and is only separated by prolonged igni- Graphite. 

tion in a current of dry chlorine, which at the same time separates 
the earthy impurities, in the form of chlorids, and leaves the graphite, 
an almost chemically pure carbon. The analysis of a specimen, proba-
bly from the Ra me locali1ywith that which gave me 1.27 per cent. of 
ash, gave to Cloez, carbon, 98.56, hydrogen 1.34, ash 0.20 = 100. 10. 
Two other specimens of Canadian graphite gave him, respectively, 
12.60 and 23.40 per cent. ofargillaceous ash. (Ann. de Chim. et de 
Phys. r 4,] vii., 450.) 

The lamel lar graphite above noticed, iike that of most of the similar 
graphite s known in Grenville, and the adjacent region, occurs in veins 
traversing the crystalline limestones, which are themselve s more or 
less impregnated with graphite. In other cases, however, the wall
rock is gn eiss, as in Ticonderoga, New York, where a large an<l im
portant vein of graph il e is mined in th e Laurentian gneiss . A small 
vein, also in gneiss, occurs near Mud Lake in Loughborough, C. W. 
The graphi te of the Laurenti an veins is similar in its characters to 
the cry stalline graphites of Ceylon, the mineralogical resemblances 
of whose rocks to thi~ Laurentia n serie s we have already pointed out. 
These graphites are distinguished by their highly crystalline texture, 
their metallic-grey streak and lustre, and their comparative freedom 
from ordinary earthy impurities, altl:ough, as we have seen, they 
may include admixtures of carbonate of lime and sulphuret of iron. 

There is, hovvcvcr, another class of graphites, belonging to the 
:;tratificati on, and ev id ently of sed iment ary origin, containing a 
large admixture of earthy materials, such as sand and clay. These 
graphites are generally amorphous, or but imperfectly crystalline, and 
ordinarly g ive a much darker streak than the purer varieties. To 
this second class belongs the earthy graphite ~rom Clarendon, C. ,V., 
already described, and that of many other localities, where the min
eral has been formed by the alte'ration of more or less carbonaceous 
layers in schistose rocks. The impure plumbaginous schists from 
the Quebec group of the Eastern Townships, the beds of graphite in 
the micaceous sc hists of eastern Massachusetts, at Sturbridge, vVor
cester and else where, which are now recognized to be altered beds 
of coal, those of the French Alps, which are associated with fos i;; il 
plants, and those of Passau in Bavaria, where the mineral is dissem
inated in gneiss of Laurentian age, are also examples of this second 
class of graphites. To these we may add the graphite of Borrowdale 
in Cumberland, which is found in lenticular masses in altered slates, 
and the heels of graphite in mica-slate, in New Hampshire, which in 
some cases passes into a plumbaginous mica-slate, holding garnets. 
In describing the latter deposits, Dr. Jackson has observed, that in 
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the town of Goshen, the bed,-; of graphite are intersected with cross 
veins, which are filled with pure foliated graphite.* 

These graphites of the second class are distinguished not only by 
the large proportion of silicious and argillaceous matters with which 
they are mingled, but also by the very general absence of crystall ine 
texture. This is so evident a characteristic that Sir Benjamin Brndie, 
in his recent researches on rhc chemical relations of graphite, dis
tinguishes t.\vo varieties; the amorphous, including that from Bor
rowdale and from Passau, and the lamellar or erystalline, represented 
by the graphi te associated with quartz from Ceylon, and that from 
Ticonderoga, New York, (Philos. Transactions 1859, page 2-19), the 
latter of which belongs to a Lau1cntian vein. The graphites from 
New Brunswick a11d from Greenland, according to him, approach to 
anthracite in character, and probably, Ji ke that of Massachusetts, pa&s 
into this variety of mineral carbon. (Lyell. Geol. Journal, I, 199.
Hitehcock's Gcol. Mass, page 127). Between the amorpltons gra
phite of Brodie, represented by that of Borrowdale and Passau, and 
the larnellar variety from Ceylon, and from the Lamentian veins of 
North America, may be placed the interstratified graphites of ~cw 
Hampshire, an<l of Stnrbridge, Massachusetts, wliich are more or less 
crysta lline in 1extnre. It will probably be foun<l that 1hc highly 
crystalline Jarne!Jar graphite belong&, in all cases, to true veins, where 
a slow process of deposit has allowed it to assume that mode of 
aggregation and that purity which characterize other minerals thus 
deposited. 

The prcse11ce of graphite in veins, under such conditions and as
soc iations as have been already described, implies its separation fro m 
solution at an elevated temperature, and in this connection, the curious 
researches of Brodie, above referred to, have shown that this form of 
carbon is possessed of singular chemical properties and affinities, 
which, when farther studied, may sPrvc to P.xplain its solution and 
crystdllization . Meanwhile the observations of Pauli have estab
lished that when hydrate of soda, mixed with eyanid of sodium, is 
heated with nitrate of soda, to incipient redness, the carbon of the 
cyanid separates from the liquid mass in the form of graphite. Pauli 
moreover suggests that native graphite may have been separated from 

*lam inclined to think that the tw11 classes of graphites are represented at the Marir.s l.: i 
mine, as well as in Go8ht:n, sinct: in addition to the peculiar wavy crystalline variety, already 
described as identical in structure with that ' from the Laurentian ro"ks of \Varrensburg, and 
probably a veinstone, [ rer:eived from the same authentic source, other 'peci mens, supposed to be 
from Marmski, which were completely un<·rystalline, and had thP aspect of a ,·ery pure plumba
ginous slate. This slaty g raphite left by calcination 8. 96 per cent. of foreigl1 matter, partly argil
laceous, and partly composed of grains of quartz, 'vith roun<lccl angles_, ('Olorle~~, ferruginous, or 
amethystine in hut'. 
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certain carbon compounds by a process analagous to this. ( Philos. Graphite. 

Mag. [ 4] xxi, 541 ). Th0 direct transformation into graphite, of car
bonaceous matter, cannot however be doubted by geologists, and such 
a hypothesis is therefore untenable for the stratified graphites. This 
reaction described by Pauli is nevertheless instrncti ve, as showing that 
graphite may be separated from solutions at a temperature not higher 
than that at which, according to Sorby, the minerals which accom-
pany it in the Laurcntian veins, have crystallized, although we can-
not in the formation of these veins, suppose the intervention of the 
~arnc chemical reagents as in the experiment of Pauli. 

Graphite may undoubtedly be formed at much higher tempera
tures; its occunence in cast iron is well known, and Brodie, who 
obtained, by dissolving a graphitic iron in acid, four per cent. of 
lamellar graphite, found it t.o be identical in physical characters with 
t bat met with in nature. Jacquelain also, by the decomposition of sul
phuret of carbon in contact with metallic copper, at 800° Centigrade, 
obtained, together with sulphurct of copper, amorphous graphite. 
Starting from this experiment, .Jacquelain suggests that native graphite 
may have originated from the distillation into the fissures of rocks, 
of volatile hydrocarbons, which have there, by a decomposition similar 
to that which takes place in contact with the walls of coal-gas retorts, 
given rise to a deposit of carbon, that has assumed the form of graphite 
(Cosmos, June 23, 1864). Tliis hypothesis, evidently inadmissible 
for the graphite found as a disseminated mineral in stratified rocks, 
is not less so for that found in veins, where its associates are minerals 
whose presence is incompatible with the high temperature supposed. 
Graphite, when ignited with carbonate of lime, gives rise to carbonic 
oxide, and, under similar conditions, reduces iroh from its oxyd to 
the metallic state. It even decomposes the vapor of \Valer at a red 
heat. We are hence led to regard the graphite of bedded rocks, as 
having bee n formed by the alteration of coal and similar carbonace
ous matters; at temperatures below redness; while its subsequent 
translation into the veins, and its deposition in a crystalline form, 
together with various other minerals, have been effected under con
ditions which, although imperfectly understood, probably included 
aqueous solution, an'd a temperature not. far below a red heat. 
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As examples of the mineralogical characters of the Laurentian lime
-stones, with their immediately associated strata, as noticed on page 
'183, and also of the mineral veins which intersect them, the following 

'11otes made in 1864, in the townships of North Burgess and North 
Elmsley, are not without interest. On lots nine and ten of range 
'five, in the first-named township, the strata, which dip at a high 
.angle to the E. S. E., sometimes consist of greenish-grey pyroxene, 
with a greater or less admixture of white orthoclase and white 
·quartz, and small crystals of brown sphene. These beds are massive 
.and granitoid in texture, but become overlaid by thinner strata, filled 
·with dark brown mica, and passing into a fissile gneiss, by the dis
: appearance of the pyroxene. These, in their turn, arc followed by 
a repetition of beds of the granitoid pyroxene and orthoclasc rock. 
A vein of green crystalliuc apatite, from ten to eighteen inches in 

·breadth, nearly vertical, :;i.ncl with well defined walls, cuts at a right 
angle the strata just described. In one part of i ls course, large prisms 
-0f mica are seen on one of the walls, penetrating the apatite, and 
forming part of the vein. In another part, the apatite is completely 
replaced by pale green crystalline loganite, which however again 
gives place to the apatite, a few fPct farther on. After following the 
vein for a distance of thirty feet, it is lost sight of for about six feet, 
beyond which, t\Yo parallel veins, similar to the above, appear close 
together, each about a foot in witlth. One of these veins runs 
·out in a distance of a few fret, but the other was traced for about 
thirty feet, to where the rock sdie down, still maintaining its direction, 
.at tight angles to the strike of the beds. Jn both of these veins the 
apatite was coarsely cleavablc, and held abundance of crystals of 
mica, often from two to four inches in diameter. Near one end of 
the continuous vein, the central portion of it was filled with a compact 
green mineral, apparently loganite. In the sixth range of the same 
township of North Burgess, on lots eight and nine, along the shores 
-0f Long Lake, the pyroxenite rocks are well seen, alternating with a 
reddish feldspathic gneiss, consisting of quartz and orthoclase; the 
latter often coarsely crystalline, and giving a granitic aspect to the 
rock. The dip of the strata is to the S. S. E., at a high angle. The 
pyroxene rock, forming large interstratified beds, or smaller m:i.sses 
lenticular in shape, is in1erstratified with the reddish gneiss, and 
presents great variations in its character; sometimes it consists· of 
a granitoid aggregate of pale grayish-green pyroxene with small 
plates of black mica, at other times, from the predominance of the 
latter mineral, there results a dark brown micaeeous pyroxenic schist, 
.apparently cleaving with the stratification. These varieties of 
rot:!\: are repeatedly seen in the section, alternating with the ortho-

.clase gneiss, and sometimes forming small interrupted masses, not 
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more than a foot or t\VO in diameter, imbeclded in it. Darker green Mineralogical 

patches of hornblende occasionally occur in the granular pyroxene notes . 

rock, some beds of which are green in color, and inc.:lude white 
orthoclase am~ white quartz, with small crystab of clove-brown 
sphenc. fn one case a bed of a granular mixture of white feldspar 
and dark green hornblende, with sphene, is met with, cut with small 
Yei ns of quartz, and passing on one side, by a disappearance of the 
hornblende, into a nearly pure ·white ort hoclase rock, still holding 
sphene. Small veins of a fine grained white granite cut the whole 
of these strata. In the immediate vicinity of the beds just described, 
the gneiss becomes finer grained and highly quartzosc, and beds of 
limestone make their appe~rancc; one fin e grained and mingled with 
masses of pale green serpentine, and in an outcrop, near by, another, 
coar~e grained, but distinctly stratified, and conforming in direction 
with the preceding rocks. This coarsely crystalline limestone con~ 

tains small pi.ates of mica, and in some parts includes an abundance 
of green pyrox ene in small pri sms, together with crystalline grains of 
apat ite, generally small, but sometimes half an inch in diameter. 
Although not met with in the orthoclase gneiss, the presence of 
apatite seemed eharacteristic of the interstratified pyroxenite rocks 
of this section, in which it was very frequently found in small grains 
and masses , alike in the granular and the micaceous scbistose 
vanelles. In the latter an interrupted bed of nearly pure green 
crystalli ne apatite was traced for 250 feet, with the strike. The 
apatite formed small lenticular masses from one inch to three 
or four inches in thickness, and in one place expanded to a volume 
of more than two feet, for a short distance. 

Numerous well-defined veins are seen on the shore of I be lake, on 
the above mentioned lots, cutting both the gneiss and the pyroxenite. 
In one exposure, six of these veins are see n in a breadth of 100 feet; 
they are from one to two feet wide, vertical in attitude, and run in a 
northwest direction, or nearly at right angles to the strike. In one 
of these, cutting the qnartzosc gneiss, the walls are coated with green 
pyroxene , while the veinstonc is compact apatite, enclosing large 
crystals of mica. Others of the veins are cl)iefiy filled with a coarsely 
cleavable pink calcareous spar, sometimes holding large crystals of 
apatite, and at other times prisms of pyroxene, as much as two inches 
in diameter, occasionally associated with wollastonite. One of the 
ve ins, two feet in width, cutting vertically the fine grained quartzosc 
gneiss , was filled with pink calcareous spar, enclosing green pyroxene 
and black mica, while the middle of the vein was occupied by a 
fine-grained apatite, holding large crystals of mica. 

A good opportunity for studying similar rocks to those just des
cribed, is also presented on the fourth lot of the sixth range of the 

15 
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township of North Burg~ss. Here is seen a great development of 
pyroxcnic s<rata, having a north-east strike, generally grayish-grecn, 
g:anular, with but little mica, and including beds and interrupted 
masses of a mixture of white quartz and wollastonite. Dissem
inated grains of apatite are frequent in th e pyroxenic rock, which is 
also cut by numerous veins carrying this mineral ; these, as in the 
localities previously mentioned, are vertical, and run N. W., or at 
right angles to the stratification. One of these, carrying, for a cer
tain di stance, green crystalline apatite, with large mica crystals, is, 
farther on, fill ed with coarsely cleavable pyroxene. This vein is 
about six inches wide, but some here are much smaller ; one from 
two to three inches wide, had its walls coated with calcite holding 
small crystals of mica, and was filled with reddish compact apatite; 
still another, carrying apatite, and with w ell defined walls, 
selvagcd with mica, the whole not above an inch in width, was 
traced for several fee t across the strike. 

In the immediate vicinity of these pyroxenites, is an exposure of 
crystalline limestone, covering many acres, and conta ining in some 
parts, grains of pyroxene, wollastonlte and apatite, the latter two, 
however, sparsely distributed. The limestone is here cut by a 
ve in of white lame liar heavy-!!par, whose course is magnetic north. 

These same limestones appear again on the strike, on the third lot 
of the seventh range of :North Burgess, where they are also seen 
over several acres, scarcely covered with soil, and are w hite and 
coarsely lamellar. As before, green pyroxene, apatite, and more 
rarely, wollastonite and brown mica, all in small grains or crystals, 
are present. The pyroxene in some portions formed one-half of the 

'rock, but more gent>rally not more than one or two hundredth s, and 
was sometimes wanting. The apatite in like manner, which 
appeared in brilliant bluish-green prisms, of •vhich the largest were 
one-tenth of a n inch in thickness, and one-fourth of an inch long, 
sometimes, though rarely, amounted to perhaps. two hundredths of 
the rock. A layer of quartzite, a foot in thickness, broken, and in 
some parts sli ghtly contorted, is traceable for a considerable distance 
across this exposure of limestone, running N. E., in the direction of 
the strike. It is cavernous, s~emingly eroded, and bounded on one 
side by a layer of pure grass-green pyroxene, two inches in thick
n ess, and by a thinner layer of the same mineral on the other side. 
A small cavity in thi s limestone was filled with fine large crysta ls 
of brown tourmaline, imbedded in coarsely cleavable calcite . 

The peculiariti es of the apatite-bearing veins of this region , may 
be still better seen on the fourth lot of the fi fth range of North 
Burgess. The rock is here a blui sh gneiss, abounding in feldspar, 
and in some bPds highly hornblendic, with occasional dissem-
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inated grains of apatite. The strata <lip S. E. at a high angle, 1\lineralogica> 

while the course of the veins, which nre vertical or nearly so, is N. notes. 

W. Of the:;:c, twenty or more are visible along the shore of Rideau 
Lake, and fourteen of them had already been opened at the time of 
my Tisit in August, 1864. The largest vein was three feet in wi<lth, 
and separated by about four feet of wall-rock from another vein of 
apatite, a foot in breadth. The larger vein was chiefly filled with 
crystalline apatite, holding in some parts large crystals of mica, and 
in others intermixed with a portion of carbonate of lime. In one 
place the middle of the vein is occupied by a thin interrupte<l 
layer of purplish orthoclase, intermixed with a little white quartz 
and green apatite, and perpendicular to the walls. In that portion 
of the vein which consists of solid apatite, drnsy cavities occur, 
lined with slender crystals of apatite, often several inches in length, 
sometimes curved, and having their angles very much rounded. 

Green hornblende enters into the composition of some parts of the 
vein just de.-cribed, and in an adjacent vein, one wall is covered 
with a few inches of the same mineral, overlaid by an admixture of 
hornblende \Vith reddish-violet feldspar, both in large crystal! ine 
masses, and a little quartz. Still another vein carries a mixture of 
cleavable dark green hornblende, with small plates of b'rownish-black 
mica, through which apatite in small crystals is disseminated, and 
in another portion of the vein forms a solid crystalline mass in con
tact with the hornblende. This lat.ter mineral appears to take the 
place, :in t he;:;c veins, of the loganite, which is so common in the 
veins on lots nine and ten of the fifth range. 

Carbonate of lime has already been mentioned as an element in 
the veins just described, and in one of them the veinstone is a 
mass of pink lamellar calcite, two feet in breadth, holding ocrasiunal 
crystals of mica, sometimes an inch or more in diameter, and prisms 
of apatite from one tenth of an inch to two inches in tbiekne,:;:. 
The above observations serve to shew the variations, not only in 
adjacent veins, but in different parts of the same vein. It remains 
to be remarked that these apatite-bearing veins are subject to great 
irregularities in their dimensions. Those just described rapidly 
diminiS>h as they recede from the lake shore, and at the clistanee of 
about one hundred feet to the north-westward, six of them are 
represented only by seams of a few inches, filled chiefly with 
hornblende. 

In the seventh range of North Burgess, numerous opeuings in 
search of apatite, had been made on lots nine, ten and eleven, 
especially the latter, where the mineral seems to be unusually abun
dant. The rocks appear to be nearly northward, or a little west of 
north, in their strike, and in the various out-crops and openings weft' 
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seen to consist of a white-weathering coarse-grained gneiss, with 
thinner quartzose beds, a green pyroxenite rock, with black miea
ceous bands, and a tine-grained grayish or bluish limestone holding 
small scales of mica. All of these were, in successive pits, observed 
to form the wall-rock of what were probably different veins of apatite, 
crystalline, and generally pure, but sometimes including large 
crystals of mica. In two of these, a breadth of from six to eight feet 
of apatite was observed, one of them being in the fine bluish lime
stone rock. In one opening on lot eleven, compact sub-crystalline 
red bematite was observed, presenting, in geodes, small crystals of 
specular iron, and others of white sulphate of barytes. It was not 
at the time possible to determine e ith er the extent or the relations of 
this deposit, which appears to be in a micaceous limestone. 

Extensive exposures of apatite veins are seen in North Elmslcy, on 
lots twenty-four, twenty-five and twenty-six in th e eighth range. On 
the second of these, as in the locality just described, occur coarse and 
fine g rained orthoclasc g neiss , sometimes very quartzose, and near 
hy, beds of distinctly stra tified crystalline limestone spread over a 
co nsiderabl e area, togeth er with strata ofcoarsely crystalline pyroxene 
rock, often grass-green in color . . The strilrn of all these rocks is 
X. E. Small lumps of quartz and of feldspar appear on the weathered 
f'urface of the limestone, together with numerous grains of green 
pyroxene, and more rarely small crystals of sphcne, but no di,,semi
nated apatite was detected. Numerous veins are seen in the gneiss , 
running in a north-west direction, at right angles to the strik e of the 
beds, which they cut, in most cases, vertically, but presented in one 
instance a dip to the north-eas t, of about twenty degrees from the per
pendic ular . Thi s la tter vein was filled with pure massive reddish 
apatite, bordered on one :;;iclc with large crystals of mica adherent to 
the wall-rock. Other vei ns have a selvage of pyroxene, an inch or 
more in thickness, covering the white coarse g rained orthoclasc gneiss 
walls, and arc filled with apatite, pure or mixed with mica, or in 
one case with large terminated prisms of pyroxene, sometimes two 
inches thick and four inches long , int ermingled with, and partial1y 
penetrated by rounded prisms of apatite, sometimes an inch in dia
meter, but grnerally smaller. Small masses of white fibrous wollas
tonite, and a few crysta ls of zircon, were also observed in this vein, 
the inter~tices of which were filled by pink lamellar calcite. 

As in the localities previously mentioned, the calcareous :;;rar is 
sometimes deYelopecl to such an extent as to form ve ritable limestone 
masses. In the Geology of Canada, page 761, a mass of limestone 
on lot twenty-five is described as "apparently" a bed, ten feet in 
breadth, enclosing three feet of nearly pure sea-green apatite. This 
is, however, probably, only a large calcareous vein, and includes 
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in one place, a band of granular loganite, in which are imbedded Minera!og:cal 

crystalline cleavable masses of this mineral, with :;mall portions of notes. 

pink calcite, and crystals of <lark brown sphene. In this, as well as in 
another of these veins, near by, the calcareous spar enclosing massive 
apatite, was penetrated by long crystals of this mineral, exhibiting a 
parallelism in their arrangement. Another of these calcareous veins 
was traversrd nearly vertically by a band of white quartz, said to 
have carried copper pyrites. This quartz may perhaps have been of 
later origin, intersecting the calcareous vein, but more probably con-
stituted a layer in it, like the band of feldspar and quartz described 
above as fiJJing the middle of a vein on Rideau Lake. 

Resting upon the outcrop of this calcareo~s apatite vein is a small 
and thin outlier of horizontal sandstone, probably belonging to the 
Potsdam formation, which covers consi<lerable areas in this vicinity. 
This sandstone outlier is conglomerate in cJiuracter, and holds, be
sides pebble~ of quartz, imperfect crystals and rounded masses of 
apatite, apparently derivr<l from the n(.'ighbouring outcrop. This 
ob:>ervation is important, inasmuch as it shows that the apatite veins 
arc ol<lcr than the Potsdam formation, and conscqnently much more ~verlying 

. l l . f h fj l ( 186) . l . . I otsdam. ancient t ian t 1e verns o t e nst c ass page 111 t 11s region, 
which, as ha;; been already shewn, I.raver~<~ not only tlw Potsdam 
bnt the Calciferous formation. 

It would be easy to extend still fnrtlier, notes of this kind on these 
remarkable apatite veins, and th e ir accompanying rocks; but 
enough has already been given to ~et forth their di!"t.inctive charac
ters in ibis n·gion, where, a" already d1·scribed in the Geology of 
Canada, deposits of apatite abound in a great many loc:-i.lities, and 
ne\\· veins doubtless remain to be discovered. Several partial at
tempts have already been made to miuc this mineral, for which thrre 
is, or rather would be, a iarge demand, could it be brought upon the 
market. It is evident that thif' di:Strict can be made to supply comid
ernblc quantities of the material, and were its commercial value 
much highrr than it is, the:;;e veins would douhtlesf: h:-i.ve already 
been wrought on a large scale. _.\s yet, however, the uncertainties 
arising from the irregulariti es in the veins, and the comparatively 
low price of the material, have prevented anything like a f'ystematic 
working of the apatite of this region, although some of the depos its 
might probably be mined with profit. 

ON THE ORIGIN O~' Jl!INERAL Sl J,lCA'l'ES. 

A question which presents itself with r~gard to the various 
mineral species met. with in the beds of the Laurenti an limestone, and 
and its associated rocks, may thus be stated, taking, as most important, 
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the silicates already considered in the preceding pages: Did these 
silicates exist, as such, in the original sediments, or arc they the 
results of new combinations, produced during the alteration and crys
tallization of the sediments? On the one hand, it cannot be doubted 
that the sediments of mechanical origin 9ontained, as is always the 
case, the ruins of earlier crystalline rocks, including quartz, and 
silicates like feldspar, wholly or partially undecomposed, which have 
become re-crystallized during metamorphism. On the other hand, th e 
occasional generation of new compounds by reactions between th e 
silicious and argillaceous matters, and the carbonates of lime, mag
nesia and iron containe4 in the sed iments, is established by numer
ous obRervations of vario1:1s chemists. A discussion of this subject, 
and illustrations of it from the examination of the locally altered 
limestones near Montreal, will be found in the Geology of Canada, 
pages 581-583. 

There is, however, a third, and it is beli eved a much more important 
source of mineral si li cates, which iR point ed out on ·the first of the 
pages just refcrrco to, where it is said that " pyroxene, chloritc, and 
many s imilar mineralo:, may have had their origin in the c rystalliza
tion of natural silicate,-; of aqueous origin," which" may have been 
deposited at the earth's surface, and at the ordinary temperature." 
Subsequently, in an essay e ntitl ed Contributions to Lithology, (Amer. 
Jour. Science, [2,) xxxvii. 266, xxxviii. 183,) I have expressed 
the opinion that "steatite, serpent ine, pyroxene, hornblende, and in 
many cases garnet, epi.dot.e, and other sil icatcd minerals, are formed 
by a crystallization an d molecular re-arrangement of chemically 
formed ::;ilicate,., •Yenerated by chemical proce10ses in waters at the 
earth 's surface," and I have compared thPir alteration and crystalli
zation lo that 0 1 mechanically formed fcldspathic and silicious 
sediment,., as described above. 

At the time of writing t.he above, the principal facts ·which could be 
adduced in fa'{or of this novel theory of the origin of these minerals, 
were the existence, in unaltered sediment s, of beds of sepiolite
a hydrous t'ilicate of magnesia, related to sl.eatit e in chemical 
composition and in aggregation; together with the formation, at the 
present time, of a hydrous silicate of alumina and magnesia, named 
neolite, a deposit from the waters in certain mines; and finally the 
generation of a si licate of iron and potash, known as glauconite or 
g reen-sand, >vhich is found filling up the interior of various marine 
fossils, of d iffcrent geological periods, including the present. 

Very recently, however, discoveries have been made, wbit.:h con
firm in a remarkable manner the views above put forward. The 
ancient foraminiferous organism, named by Dr. Dawson, Eozoon 
Canadensc, whit.:h abqund .~ in the Laurentian limestones of Canada, 
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found (as has been already described pp. 183, 191) with the Originof~ili
<:anals and chambers of its calcareous skeleton filled by various cates. 

mineral substances, ·which replace the soft parts of the animal. 
This replacing matter is, in some cases, carbonate of lime, but more 
frequently a silicate, which, so far as yet observed, is either pyrox-
ene, serpentine or loganite. Of these silicates, the first two are often 
associated. The specimen of this fossil from the Calumet, which 
although then undcscribed, was figured in the Geology of Canada, 
page 39, is chiefly filled by a finely crystalline white pyroxene. A 
portion of the fossil, however, above a plane cutting the mass ob-
liquely, is filled by a pale yellowish-green serpentine. The contact 
between the pyroxene and serpentine is perfect, and the calcareous 
septa of the Eozoon, which in this specimen are very thin, and 
transverse to the plane of contact of the two silicates, are see.n to 
traverse both the serpentine and the pyroxene, without interruption. 

fn connection with the Eozoon it is interesting to examine more Glauconite. 

carefully into the nature oft he matters which have been called glau-
conite, or green-sand. These names have been given to substances 
of unlike composition, which however occur under similar con-
ditions, and appear to be r;hemical deposits from water, filling cavi-
ties in minute fossils, or forming grains in sedimentary rocks of various 
ages. Although greenish in color, and soft and earthy in texture, it 
will be seen that the various glauconitcs differ widely in composition. 
The variety best known, and commonly reganled as the type of the 
glauconites, is that found in the green-sand of Cretaceous age in New-
J ersey, and in the Tertiary of Alabama; the glauconite from the 
Lower Silurian rocks of the Upper Mississippi is identical with it in 
cornpos1t10n'. Analysis shows these glauconites to be essentially 
hydrous silicates of protoxy<l of iron, with more or less alumina, and 
small but variable quantities of magnesia, besides a notable amount 
of potash. This alkali is howr.ver sometimes wanling, as appears 
from the analysis of a green-sand from Kent in England, by that 
careful chemist, the late Dr. Edward Turner, and in another examined 
by Berthier, from the calcaire grassier, near Paris, which is essen-
tially a serpentine in composition, being a hydrous silicate of magne-
tia and protoxyd of iron. A comparison of these last two will show 
that the loganitc, which fills the ancient foraminifer of Burgess, is a 
silicale nearly related in composition. 

I. Green-sand from the calcaire [;rossier, near Paris. Berthier; 
(cited by Beudant, Mineralogic ii, 178.) 

H. Green-sand from Kent, England. Dr. E<lward Turner; (cited 
by Rogers, Final Report, Geol. N. Jersey, page 206.) 

JI[. Loganite from the Eozoon of Burgess. 
TV. Green-sand, Lower Silurian; Re<l Bird, Minnesota. 
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v. Green-sand, Cretaceous, New-Jersey. 
VI. Green-sand, Lower Silurian, Orleans Island. 

The last four analyses arc by myself. 

I. II. III. IV. v. VI. 
Silica ..... .... ...... 40.0 48.5 35 .14 46.58 50 .70 50.7 
Protoxycl of iron . ... 24.7 22 .0 8.60 20.61 22.50 8.6 
l\fagnesi::t ........... IG.6 3.8 il l .47 1.27 2.16 3.7 
Lime ........ . . . .... 3.3 :UO l. ll 
Alumina ... . ..... ... l. 7 17 .0 J0.15 11.45 8.03 Hl.8 
Potash ... . . ....... . traces. 6.96 !.i.80 8.2 
Soda .... ........ . ... . 08 . 75 .5 
Water .. ... ....... .. 12 .6 i.O 14 .64 0.66 8.05 8.5 

98. \) 98.3 JOO.GO 100.00 100.00 100.0 

The three glauconitcs IV, V, VI \Yere mingled with siiicious sand, 
which having been deducted, the·remainingelements were calcul ated 
for 100 parts, For farther details of these analyses, see Geology of 
Can ada, page 486 . These minerals, ·with the exception of Ill. 
occur in unaltered sediments, and all of them appear under such 
condi tion s as to show that they are products of chemical reactions 
going on in the waters in the midst of which these sedime nt s were 
deposited. We h:we moreover ample evidence that similar 1tilicates 
are present in other sedimentary rocks, without however assuming 
the form of distinct gra in::>, which shapes are due in many cases, if 
not in all, to the fact 1hat they have Leen moulded in the interior of 
forarniniferous shells. Thus, besides the hydrous magnesian silicate, 
scpiolite, which ~01ne1imes forms layers of considerable_ thickness in 
European Tertiary strata, it has been shown that the green shales of 
the Quebec group contain in the form of a silicate, readily decom
posed by acids, from 2.0 to 5.5 per cent of magnesia, with traces 
only of lime. See Geol. Canada, page 601. On page 614, will be 
found the description and analysis of an impure calcareous bed from 
the same geological series, in Granby. The residue from the treatrrwnt 
of this rock by acetic acid, contain s a. greenish hydrated silicate of 
alumina. and protoxyd of iron, with S . 79 per cent of magnesia ; 
associated witlt titanium, manganese, nickel and chromium. Sub
sequent examinations have shown that this earthy greenish sil icate, 
which impregnates the impure limestone of Granby, is present in 
stil I greater quantities in some of the adjacent strata, and in fact, 
forms beds several feet in thickness among the clay-slates of the 
serie11. Analysis shows this matter to be a hydrous si licate of 
alumina, lime, magnesia and protoxyd of iron, with traces of chrome, 
copper and manganese. This earthy substance i::> mingled with only 
a small proportion of clay, and evidently requires nothing more than 
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a crystalline arrangement of its particles to give ri se to a chloritio Origin ofsiE• · 

slate such as abounds in the altered portions of the same geologioal cates. 

series, and often includes epidote, the element s of which are also 
present in thi s mineral. 

The action of hydrochloric acid, at a gentle heat, soon decomposes 
a nd decolori ses the grayish-green powde r of this earthy mineral, 
which was found to contain no carbonate of lime. The white resi
due consisted of pulverulent silica, mixed with a fin e clay, which · 
was found to equal 16. 60 per cent. Th e soluble element s in one of . 
two closely agreeing analyses , were found, when calcu lated for one 
hundred parts, to ha Ye the following composit ion, including traces oC: 
manganese, chrome and copper. 

Silica . ......... . ........ . ......... . 
l ' rotoxycl of iron . .. ...... .... .. .. . . . 
Magnesia .. . ..... . . .... . .. . ...... . . 
Lime .. . .... ............ ... .. . ..... . 
Alumina. . . ........... . ... . ........ . 
\Yater ....... .. . . . . .. .............. . 

26.84 
21. 36 
14.67 
5.34 

21.95 
9.84 

100.00 

Facts like the above, le ad to the conclusion that most of th e silica- · 
ted minerals of the crystalline roc ks existed as si li cates ready formed . 
in the sediments, before metamorphi sm. While the clays, sands, and 
the feldspathic portion oft he deposits are doubtless, in most cases, of · 
mechanical origin, w e conceive that the sili cates of protoxyds, lime, 
magnesia, iron-oxyd, and alkalies, and their compounds with 
alumina, are the result of chemical reac tions between these various 
elements held in solution in the waters of th e time. Such we sup
pose to have been the origin of the serpentine, talc, chlorite, pyroxene, . 
hornblende, epidote, and related minerals found in the st ratified 
rocks. Metamorphism has only serv~d to giye a crystalline form, . 
and in some cases perhaps a new arrangement, often involving a loss 
of combined water, to the prev iously formed silicates. The pheno
mena presented by the Eozoon-iimestones, and the results of the 
recent investigations of Gumbel, already desc ribed on page 184, can.1 
only be explained upon thP- hypothesis here advanced. 

PETROLEUM. 

The Geology of Canada conta ins in chapter xvii, pages 521-527, . 
the facts known in 186:2, as to the mode of oecurrence, and the geo
logical relations of petroleum, and other bituminous matters, found in 
Canada, together with th eoreti cal considerations as to the ir ongm · 
and mode of formation. In chapter xxi of the same work, pages -
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785-7!)0, will be found the information then known regarding the 
working and the economic importance of the petroleum district of 
western Canada, together with such facts as had at that time been 
established relative to the occurrence of petroleum in Gaspe. Subse
quently, I prepared, at the request of the Hon. Commissioner of Crown 
Lands, a Report on this subject, published in June, 1&65, and accom
panied by a geological map of a portion of Gaspe. The report was 
written with reference to the question of the probability of finding 
oil wells in that region, but was preceded by some considerations 
relative to the occurrence of petroleum in western Canada, and else
where. These, with some additional facts, I beg to lay before you 
in the present report, embodying at the :,ame time by your permission 
some information obtained by recent observations made since the 

. first writing of my report. 

DIVISIONS OF THE PALEOZOIC SYSTEM OF NORTH AMERICA, 

CAr.uoxrn:1rn i;s. 

UPPER Str.URl.-\X. 

I,owER S1r.un1Ax. 

r 23 UPPER cAnuox1FBilOus r,1~1Es1'0XE. 
I 

i 
l 

22 Ul'l'JlR COAL ~IEA SURES. 

21 Coxcr.oMERATE s.lxnnocK. 
20 LowER CoAr, MEAS1'REs. 
19 LOWER CARBOX!FEROUS LDIES1'0XE. 

r ] 8 OLD RED SANDS1'0XE, (Cattskill gl'oup .) 

1
1 ~~ ;~1:~'.1::~_,~;~:i: :~~ :~~~:~~~~: 

15 lIA~nL'rox-Shale. 

J 4 ConXIFERous-J, imestone. 

l 

~ 
13 OmsKAXr-Sandstone. 

12 Lo1nm HET.DERBERG-Limestonc. 
11 OxoxDAGA-Dolomite. 

r 10 GuELPH-Dolomite . 
j 9 NIAGAUA-Dolomite. 
)l. 8 Cr,1xTox.-Limestone and shale. 

7 MEDIXA-Sandstone. 

( (j Hunsox RIYER-Shalc. 

l 
5 UTICA-Shale. 
4 TnEXTox-Limestone. 
3 CuAzY-Limestone. 
2 C.\r.C1F1-:nous-Dolomite. 
1 Po-rsn.rn-Sandstone. 

Petroleum is me1 with in unaltered rocks of various ages, from 
t he base of the paleozoic sy!::tem to the tertiary, and in various parts 
of the world is extracted from secondary and tertiary strata. All of 

: the petroleum found in Canada and in the United States, to the east 
of the great .Mis~iss:i ppi valley however, issues from paleozoic rocks, 
and occurs at various horizons, from the Lower Silurian to the coal 

.formation. These different horizons will best be understoo<l by refe-



REPOUT OF DH. 'l' . STERRY lIUNT. 235 

rence to the accompanying table, whid1 rt'prescnts the principal 
divisions of the paleozoic system, as they arc met with in the United 
States, and in Canada. The nomenclature adopt ed is that employed 
jn the Geology of Canada, and is essentially that of the New York 
geologi sts. Opposite to each division is pl aced an indication of its 
lith ological character. 

The lower two members of the above series appear in their typi- L ower Sil urian 

cal forms, and with an aggregate thickness of about 800 feet, in the 
valleys of La ke Champlain and the St. Lawrence, where they repose 
directly on the Laurentian sy stem.• In oth er, and adjacent part s of 
North America, f1owever, the base of the pal eozoic seri es consists of 
a mass of strata far greater in thickness, and for the most part unlike 
the P otsdam and Calciferous formations in their external cha racters. 
You have explained thi s diffe rence by sbew ing th at these two for-
mat ions repres2 nt on ly a portion of th e grea t success ion of sediments 
which, in the ftr;;t part of the Lower Siluri an period , were de posited in 
the ocean then surroundi ng the Laurent ia n and Huronian nucl eus of 
the present North American contine nt. \!\-'hen howe \·er, this, from 
changes of leve l, was from time to time subm erged , sheets of sedi-
ment, contemporaneous with portions of thi sgrcat series, were depo-
sited over it:; surface, and const itut e th e Pot.;;dam a nd Calciferous 
formatio ns of New York and of central Canada. Between tbe Pots-
dam and C!1azy periods, a rapid continental elevation, and subsequent 
grad ua l depression, allowed a great accumulation of deposits, which 
now appear in th e rocks of the Green Mountai n range, on the east 
side, and in the metalliferous se ries of Lak e Su perior, on the west 
s ide of the ancient continental a rea, but are necessa rily absent from 
its surface; over which only th e Potscl am and Calciferous of the New 
York series a re met with • 

. \ g reat cl islocation along the easte rn line oft he ancient contin ent, Two basin~. 

commenced at a ve ry early date in the Silurian per10cl, and gave ri se 
to th at division which now forms the eastern and w estern µaleoznic 
basins. In the latter, for the reason just given, th e sequence, below 
the Chazy formation is incomplete, while the eastern continental ba-
sin presents a more complete series, which is, however, still fuller in 
different parts of N ewfoundlan<l. The precise geological relation of 
this island to the two basins cf northe astern continental America, has 
yet to be determined. 

The lowest number of the se ries as yet known, is a group of 3000 Primordial 

feet of black shales and sandstones, "vhich at St. Johns, New Bruns- zone. 

wick, is found resting conformably upon still older schistose rocks, 
as yet unstudied. This, which has been provisionally called the St. 
Johns group, has yielded numerous fossils, whi ch have been exam-
ined by Mr. Hartt, an<l show the formation to correspond with the 
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L ower Silurian third di \·is ion (Etage C) of the primordial zone, as studied by Bar
randc in Bohemia. The slates containing allied fossils at St. John, 
in Newfoundlnnd, and at Braintree in Massachusetts, probably belong 
to this formation. The succeeding formationB, up to the Chazy, as 
developed in 1he eastern basin, and in Newfoundland, are, by Mr. 
Billings, arranged as in the first column of the following table: 

Potsdam for
mation. 

Calciferous for
mauon. 

Quebec g roup. 

LOWER SILURIAN FORll!AT!O:llS IN NORTH A:lfERICA. 

Ii Co~plet: sCJ·ics. , 'Vestern basin. Eastern basin. 

!'---'---------
Hudson Ri1·er . . 
Utica. 
Tl'enton. 
Chazy. 
Sillery, } Qnebcc 
Lauzon 
L . ' grnup. ev1s, 
Upper Calciferous. 
Lower Calciferous. 
Upper Potsdam. 
Lower I>otsdam. 
St. Johns gl'oup. 

Hudson River. 
1.; tica.. 
Tl'ento11. 
Chazy. 

F;illery. 
J,auzon. 
J,c1·is. 

J,owe1· Calciferous .............. . 
1Jpper Potsdam. . ............. . 
Lower J:'ols<larn. ·1 J,owcr Pot~tlam. 
. . . .. . . .. . . .. . . St .. Johns g1·oup. 

:;s'cwfoundlan<l. I 
I 

------i 
............... 11 

I 
f-:iii ~l:}; ........... 11· 

L'l.UZO!l. 

Levis. , 
IUpper Calciferous. I 
lr,ower Calciferous. 

I
Uppcr Potsdam. 1 
Lower Potsdam. I 

1

st .. Johns gl'oup. I 

In the Lower Potsdam are placed the I imestoncs and sandstones 
of Belle isle, am! the red dolomi1es and bl::tck slates of St. Albans and 
Georgia, Vermont. Th eBc strata contain a fauna entirely distinct 
from that of the St. John s group, and in Newfoundland are suc
ceeded by the rocks of Table Head and Portland Creek, which are 
referred to the Gpper Pot s<larn, and apparently corre:'<poncl with th e 
fossiliferous Potsdam strata of Wisconsin, and with the npper portion 
of 1he New York Potsdam sandstone. 

Succeeding the typical Calciferous formation, as it appears in New 
York, and in Newfoundland, there appears in this latter region a 
higher series of beds, which are designated in the table as Upper 
Calciferous. To this succeeds 1he Quebec group, which is regarded 
as O::!cupyi11g a position in the series between the Calciforous and 
Chazy formation::::. The member" inferior to it have not yet been 
qbeerved in eas1ern Canada, nor, with the cxcep1ion of the Potsdam 
of St. Albans and Georgia, in Vermont. It isn'."lt i mpos.sihle that th ese 
lower divisions may be unconformably O\'erlai<l by the Quebec 
group. (Geol. Can. 285.) 

In the Geology, the Qncbcc group was divided into an upper and 
a lower division, respectively designated the Sillery and Levis for
mations, but in snbsequen1ly tracing out 1his group, for the purpose 
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of delineating it on the map of the Eastern Townships, you have Quehtc group. 

thought it expedient to separate into two the lower division, giving to 
its upper portion the name of the Lauzon formation; these three 
divisions, respectively, being widely displayed in an unaltered con-
dition, at Levi;:, Sillery, and in the seigniory of Lauzon. This dis-
tinr.tion has already been made use of in the Report of Mr. Richardson, 
in the present volume. The Quebec group conslitute3 the great metal-
liferous region of eastern Canada, Vermont and Newfoundland ; 
and the Upper Copper-bearing series of Lake Superior, in which the 
principal mines of that region are found, belongs to the same geo-
logical horizon. The sub-divisions of the great mass of strata which, 
in the northwest, lie between the Huronian system and the St. Peter's 
or Chazy sandstone, have not yet been defined. 

vV c may now return to the consideration of the New York series. 
The Trenton group, (No. 4 in the general table) includes the sub- Trenton. 

divisions known as the Birdseye, Black River and Trenton lime-
stone8. The Guelpb formation (10) is, like the Niagara formation, Gnelph. 

upon which it rests, a dolomite, and is scarcely known in New York, 
although imperfectly represented there, in Wayne county, but it 
appears to the west of the Niagara River, and soon assuming a 
thickne~s of 160 feet, is traced, with some interru,ption~, as far as 
the Mi:::sissippi. The Guelph formation is followed by the Gypsi-
fcrous or Onondaga Salt formation, which is important as the source Onondaga. 

of the gypsum and of the brine springs of New York and western 
Canada. Thi s form.at.ion, in its lower part, is made up chiefly of 
marls and thin shaly limestones, which include the gypsum and 
salt. It:; upper portion consists of magnesian limestones, often 
yielding hydraulie or water-lime, and is hence sometimes distin-
guished as the Watm-lim~ group, though really formi11g a part of the W ater- li me. 

Onondaga formation. The thickness of this formation is very 
variable; beginning to the east as a thin band, it attains in central 
New York, a thickness of 700, and even 1,000 feet, according to Prof. 
Hall; but to the westward becomes much thinner, and where it enters 
Canada, on the Niagara River, is less than 300 feet . . To the west-
ward and northward, however, it once more increases in thickness, 
and, as we shall farther on, show, again attains a volume of from 
800 to 1,000 feet. Succeeding this group in New York, appears a 
series of limestone strata, characterized at the base by the Tentacu-
lite limestonP, and from its position in the Helderberg hills, known Lower Helder

as the Lower H elderberg group. This important collection of strata berg. 

thins out to the westward, and is wanting in Upper Canada, but is 
de\'Cloped to a great extent in Gaspe, where it constitutes the Gaspc 
limestone series; which is 2,000 feet in thickness. Jt forms the 
summit of the Silurian syiltem, and in New York is conformably 
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overlaid by the Devonian rocks, which, however, in westcTn Canada 
rest directly upon the Onondaga formation. 

In hi:s Report on th e Geology of western New York ( 1843) }Jrof. 
James Hall clescribeJ the following sub-divisions of the Devonian 
system (Nos. 13-18 of the table), I. Oriskany sandstone; II. and III. 
Onondaga and Corniforous limestones; IV. Marcellus shale; V. 
Hamilton shale; VI. Tully limestone; VIL Genessee $late;· VII L 
Portage grnup ; IX. Chemung group ; the latter two consisting of 
sandstones and shales. Sub;;:e<]nently, in 1851 , Mr. llall, in Foster 
and Whitney', Geology of Lak e Superior (ii. 386) showe<l that the;;:c 

Threetlivi.ions. divisions might be united into three great natural physical groups. 
The fir;;t or lowe st of these included the Oriskany, with the lime
:;toncs II. and III. , making what in New York is $Ometimes called 

Upper H.:lder- the Upper Helderberg group. The second natural Q"ronp, according 
berg. _J 

Hamilton. 

to Mr. Hail, consists of the .Marcellus and Hamilton shales, with the 
local TuUy limestone, and the Genessee slate, all of which he in
cluded under the name of the Hamilton group ( 15) as adopted by 
the Geological Survey of Canada. In the third or Upper Devon ian 

Upper di,·ision. group, he placrd the Callskill sand:stone ( 18) together with the 
Chemung sand:;tones and shales, anti the underlying Portage divi
sion, which he spe>tks of as a great development of beds of passage. 

Of the above snbdivisions of the DeYonian, the Oriskany sand
stone, is, as already pointed out in the Geology, often wanting in 
western Canada, although sometime represented by a few feet of 
sandstone reposing directly upon the Wat<>r-lirne beds of the Onon
daga Salt group, but where the sandstone is wanting, this group is 
overlaicl by the Corniferous limestone. In New York a band of 
highly fossiliferous limestone (IT. of the preceding paragraph) is met 
with between the Oriskany and the Cor11iferous lirne;;:tone proper. 
This local subdivision of the Devonian, which has not been recognized 
in Cana<la, is not to be confounde<l with the underlying Onondaga 
Slalt group. The true Corniferous limestone, which was thus named 
at an early date, from its included masses of hornstune or chert, is 
largely developed in western Canada. 

Of the second natural group of the Devonian, its lower member, 
Marcellus slate. the Marcellus slate, in New York includes, near its base, a mass of 

brown or black bituminous shale, bu t in its upper portion can scar
cely be distinguished lithologically from the Hamilton shale, into 

.Hamilton shale which it passes. This consists of soft gray and bluish-gray shale, or 
marl, with interstratified bed~ of hard limestone, the whole rich in 
marine fossils, and varying in different parts of New York from 
1000 feet to a little over 200 feet in thickness. Above this division 
appears, in New York, the Tully limestone, which however seems 
to die out before reaching the western part of the state. The upper 
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member of the Hamilton group, known as the Genessee slate, is a Gcnes.se slate, 

black bituminous shale, which in some parts of New York attain s 
a thickness of 150 feet or more, but on the southern shore of Lake 
Erie is reduced, according to Mr. Hall, to less than twenty-four feet. 
This Hamilton group, characterized by black bituminous shales at 
its base and su mmit, is widely spread in western Canada. 

Succeding the Genessee slat e, which forms the upper member of 
this second natural group, as defined by Mr. Hall, we have the Por- Portage. 

tage formation, whi ch according to him, consists, at its base, of dark-
green or olive colored shales, often somewhat. sandy a nd thi ck-
bedded, and alternating with bands of black bituminous shal e, less 
fissile than the underlying Genessee bed:;z, in the upper portions of 
which, and in the lower part of the Portage, the remains 
of land-plants are found. The characteri stic fossil s of the Portage, 
according to Mr. Hall, are certain fishe s, and goniatites. The higher 
portions of this formation consist, in New York, of sandstones, 
and it there attains a total thickness of 1 OOO feet. The overlying 
Chemung formation is there still thicker, and with the succeding Chemung. 

formations, up to 21, inclusive, gives a total thickness of not less 
than 10,000 fe et, chiefly of sandstones and shales, between the 
summit of the H amilton group ( 15), and the base of the Upper Coal 
measures (22), of eastern Pennsylvania. (Geology of Canada, page 
389.) 

Beneath the great Penn sylvania Conglomerate (2 1), which lies at 
the base of the principal Coal measures, and is probably represented 
in eastern Canada by the Bonaventure formation, there exists a carboniferou1~ 
series of shales of no great thickness, carrying in western Pennsyl-
vania and Kentucky, one or more workable beds of coal, with iron ore, 
and constituting, what in the preceding table we have designated at 
1he Lower Coal measures (20). These repose upon the Lower Car-
boniferous limestonP. ( 19), sometimes erroneously called Sub-carboni-
fe rom;, which, although but a very few feet thick in eastern Pennsyl-
vania and Maryland, attains, in some parts of Kentucky, 400 feet. 

The sandstones and shales of the Cattskill formation (18), which Cnttski ll. 

a ttain a considerable thickness in some part s of New York and 
Pennsylvania, are not recognized farther to the westward , and the 
other mechanical sediments just mentioned, grow much thinn er as 
we approach the Mi ssissippi valley. In eastern Kentucky according 
to Mr. J.P. Lesley, the Conglomerate sandrock, 21, varies in 1hickness 
from less than 100 feet to 300 feet, while the two groups, 20 and 19, 
have a united volume of from 300 to 500 feet, and 18, 17 nnJ 16, 
measure together from 350 to 550 feet. Thus the whole of this 
great series, from the base of the Upper Coal measures to the Ha-
mi lton group does not exceed , in eastern Kentucky, 1,200 feet Jll . 
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thickness; whi le in the anthracite region of eastern Pennsylvania, 
it atlains about l~,000 feet, and in the north-western part of the 
same state has still a volume of about 2,000 feet. 

The above brief view of the paleozoic formations of North Ame
rica will enable us to understand the geological relalions of 1 he 
petroleum of the United States and Canada. 

The oil wells of western Yirginia and of eastern Kentucky are sunk 
in the rocks of the Carboniferous system, and according to Mr. Lesley, 
derive their supply of petroleum from the Conglomerate, 21. This • 
sandstone formation is described by him as being, over a great 
extent, thickly filled with the remains of coal-plants. Thin fissures 
in the sandstone, corresponding 10 tbe fialtened stems and trunks of 
trees, which have disappeared by conversion into petroleum, arc 
filled with this liquid, with which large portions of the rock are 
also saturated. These oil-bearing strala are above 1hc water-level 
of the region, and 1he petroleum is seen flowing out, together witl1 
water, from the joinls of the rocks, or from the base of the formation, 
where it rests upon the impervious shales of the Lower Coal rnca· 
sures, 20. The petroleum of this formation is thicker than that 
obtained from the Devonian rocks below, and is valued as a lubri
cating oil. 

Wells sunk in the Lower Carboniferous limestone (19), both in 
Kentucky and Virginia, have also, according to Mr. Lesley, yiclclecl 
spontaneous flows of oil, hut it remains to be determined whether 
the oil 1hus obtained is indigenous to the limestone, whelher it comes 
with the drainage waters, from the Conglomerate sandrock above, or 
finally, whether it may rise from the oil-bearing strata below. 

Next in descending order are the supplies of petroleum obtained 
from wells sunk in the strata of the Portage and Chemung groups, 
(15 and 16). Chief among these, are the celebrated oil-wells of 
Venango county, Pennsylvania. Here, around Oil Creek valley, the 
hills, 500 feet in height, arc capped with the Conglomerate sand
stone, ~ I , which however Joes not appear to be oil-bearing in this 
region . The oil is obtained from a much lower level, by borings in 
the valley, where, at the maximum depths of about 200, 400 ~md 600 
feet, occur the first, second and third san<lrocks, as they are called, 
which are so many oil-bearing horizons, and consist of soft porous sand-. 
stones, interposed in the great mass of shales which there constitute 
the Chemung and Portage groups. "' The observations cited above, 

* For the greater part of the information here embodied, as to the occurrence of pelrolemn 
iu the United States, we 11re ind.,btecl to Mr. Lesley'd papl!rS, in the Amer. Philos. Society's 
proceedings, vol. x., pages 33 and 187, and also to private communications from him. 
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tend to show that the oil which occurs in the formation, 21, is indi
genous, but there appears as yet no certain evidence as to whether 
the petroleum of these Upper Devonian sandrocks was formed in 
them, or whether it has risen from the lower sources of oil, which arc 
known to exist in the Lower Devonian or Corniferons limestone, l -L 

Several flowing oil-wells have been found in this Corniferous 
formation, in eastern Kentucky. · One of these, in Estell connty, 
according to J\Ir. Lesley, after passing throngh 100 feet of black slat('~ 
a nd 100 feet of light clayey limestone, the representatives in tha1 
region of 15, penetrated 190 feet into the gray limestone of H, when 
a fissure was encountered, into which the auger dropped, and from 
which came a flo\v of salt water, soon after followed by a const:m1 
st ream of oil. (Proc. Amer. Philos. Soc., x .· GI.) 

This observation is important as showing the widely spread oil-
bearing character of this Lower Devonian or Cornifcrons limestone, Corni1erous 

l . h I l . . l . l f' l 'l f h l1me;lone. ·w uc , as ong since pomtec out, is t 1e source o t tc ot o t e western 
peninsula of Canada, and underlies a large part of that region . 
Although the distribution of this rock has already been shown in th<! 
annual Reports of Mr. Mun:ay's snrveys, and in 1he Geology of 
Canada, it may be well to recall it in a few words. Commencing 
at the Niagara River, thi s format.ion occupies a nanow belt along 
the north shore of Lake Erie, as for as the Grand River, after which 
its limit runs north west.ward, passing a little to the cast of Woodstock, 
and thence, more northward, to the shore of Lake Huron, near Point 
Douglas. The whole of the province, to the south and we~t 
of the line thus indicated, is underlaid by the Corniferous lime-
stone. Upon this, over a certain port.ion to be described, arc 
spread the strata belonging to groups 15 and 16; in the remainder 
of the area, tpe Cornifcrous formation is covered only by the 
superficial clays and i:;ands of the country, which arc often of great 
volume. The thickness of the Corniferons formation is, like the lls thickr.ess. 

Onondaga, subject to considerable variations. From 90 feet in 
western New York, it becomes 160 feet in the townships of Wood-
house and Townsend. In Munroe county, Michigan, at the western 
end of Lake Erie, according to Winchell, its entire thickness is not 
more than fifty or sixty feet, but it increases in going northward, an<l 
attains in Mackinac a volume of 275 feet. (Report on Geology of 
Michigan, 1861, page 63). The level region of western Canada is, 
however, generally covered with superficial deposits, and offers but 
few outcrops of the underlying rocks, so that it is very difficult to 
obtain the data necessary for fixing the thickness of the Corniferous, 
or the limits of the formations which overlie it. In several places 
in the township of Bosanquet, soft grey shales are met with, having 

16 
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jntercalatcd layers of more solid limestone, from two to five feet thick , 
Hamiltot1 for· the whole abounding in the corals and brachiopoda of the Hamilton 
matiou. 

formation. On the fourth lot of the fifth range of this township, 
these strata were seen by Mr. Murray to rest upon a black shale. 
Bands of a black bituminous shale are found in borings in many parts 
of this region, near the base of the Hamilton formation, and probably 
represent the Marcellus slate. Beyond the limits of Bosanquet the 
only outcrops of tlw Hamilton shales known in this region are two. 
One of these is in Adelaide, on lot se,·enteen of the second range 
south of the Egremont road, where a bed of g rey limestone, lying 
just beneath the smfacc of the soil, is quarried for burning, and 
appears, from its fossi ls, to belong to the Hamilton formation. Like 
s imilar beds in the Cornifcrous it holds petroleum in its pores. Other 
ex posures of limestone are said to occur in the vicinity. Another 
locality is in ~uphernia, at Smith's Mills, on the Sydcnham River, 
and was described by Mr. Murray in his Report for 1850, page 29, 
as presenting th in-bedded limestones, holding the characteristic 
fossils of the Hamilton shale, (which are often silicificd) and clipping 
nearly northwest at an inclination of probably forty or forty-five fee t 

Biacl• shale3• to the m ile. Tl1cse underlie the black brittle bituminous shalcs, 
outcrop::; of which may be traced at intervals for several miles along 
the Yalley of the Sydcnham, to the southward. Similar black shales 
are known to appear at the surface at Branan'~ mills in Brooke, near 
Krngstone's mills in \Varwick, and at Kettle Point or Cape Ipper· 
was h, the northwestern extremity of Bo anquet. (Geol. Can. pp. 
387, 388.) This locality was first described by Mr. Murray (Report 
for 1848, p. 24) ancl subsequently, with the local ity in Warwick, was 
re-examined by him, aided by Prof. James Hall, in i855. The black 
fi ssile slates were then identified by Prof. Hall with what he, long 

Gencssee ~late previously, had des ignatc<l as the Genessce slate, in New York, 
regarded by him as the upper member of the Hamilton group. 
O·,•erlying the black fissile slate, however, we find, at Kettle Point, 
alternations of a peculiar, somewhat arenaceous, green and black 

Portage gro up. shale, which were recognized by him as the Jo,~er beds of the Portage 
g roup. Jn the same way at i{ingstone's mills, the uppc1· beds, which 
are compact, thick-bedcled, scarcely slaty, and dark olive or g reenish
black in color, arc by Prof. Hall referred to the Portage group, of which 
they were found by him to contain the characteristic fish-remains. 
The thickness of the strata which, in some parts of this region, overlie 
the grey shalcs and limestones of the Hamilton group, is considerable, 
as appears from numerous borings made in search of petroleum. 
Tims in one at Cornnna, in the ~ ixty-eighth lot of the first range of 
Moor3, a few miles below Samia, there were found: 
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Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii4 feet. 
i':ihinglc of black sha le... ...... ... ..... .. 5G " 
f'lay, with boulders and graxel at base .. ... JO ' 1 

Black shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ' · 
Grcenbh sandstone......... .... .... .. ... ~O " 
Black shale with pyrites .. .. ....... ....... 18;i " 
( :rer ~lta l r and lim c~tonc .......... . . .. . . l.i " 
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We have here, overlying the lower !'CventP.en feel, which doubtless 
belong to the Hamilton shale, not less than 213 feet of shales and sand
stones. These, with !he exception of a small portion at the base, 
representing tl1e Genessec slate, are to be referred lo the Portage 
division of Prof. Hall. Similar strata occur in the adjacent portions 

Well at 
Corunna. 

of the state of Michigan, where they attain, according to "Winchell, a llocks or 

thickness of ISO feet in Huron county; while at Grand Rapids, in Kent Michigan . 

Gounty, a boring for salt was carried 214 feet in these shales, without 
reaching the bottom of the formation, whose total thicknPss in Mi-
chigan is estimated at about 224 feet. The sandstones, which both 
in Canada and in Michigan, are associated with these black and 
dark colored shales, yield, in some parts of that state, valuable 
grindstones. These are the highest strata as yet met with in western 
Canada, but are succeeded in Michigan by the Chemung, designated 
by PJ'Of. Winchell, as the Marshall group, to whieh be assigns a 
thickness of 159 feet. T0 this succeeds, according lo him (1) the 
Napoleon group, chiclly of sandstones, 123 feet ; (2) the Michigan 
Salt group, of shalcs and limestones, carrying salt and gypsum, 184 
feet; (3) the Carboniferous limestone, 66 feet; (4) the Parma sand-
stone, IU5 feet, and (5) the Coal measures, 123 feet, overlaid by 
(6) the \<Voodville sandstone, 79 feet; which forms the summit of 
th paleozoic series in Michigan. The last six divi::iions be long to 
the Carboniferous system, 19-23 of !he table given above. We shall 
again have occasion to refer to these rocks, in speaking of the salt 
springs of the region. 

\Ve J1 avc thus, according to Winchell, in Michigan, on the confineR 
of western Canada, about 860 feet of strata between the Hamilton 
shales and the base of the Coal measures, affording another evi
dence of the rapid thinning of the mechanical paleozoic sediments, 
to the west and north, in which direction, on the contrary, the 
limestones augment in the volume. Of thi s mass of sediments, 
Mr. Winchell refers, as we have shown, 224 feet to the Portage 
(or Huron) group, and 159 feet to the Chemung (or Marshall) group. 
\Ve have already seen that the boring at Corunna shows the existence 
of not less than 213 feet of these shales and sandstones on the Cana
dian bank of the St. Clair River. It would appear from the record of 

l(j ll< 
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~lack shales in this well, that, with the exception of a few feet of sandstone at the top, 
Canada, 1 J d l l h l the mass was wholly black sha e, or at east a ark anc hare s a y 

r0<.~k, quite distinet from the Hamilton shales beneath it. Several 
-.:pecimens extracted from the boring were of a dark inllammablc 
pyroschist. Numerous other borings throughout this region affor<l 
a similar testimony. Thus in Warwick, near an outcrop of the black 
shale, a thickness of fifty feet of this rock wa~ traversed before 
reaching th e gray shales; at \Vyoming station, forty-four feet, and in 
three weils, on lots seventeen and twenty of the thirteenth, and 
twenty-two of the fourteenth range of Enniskillen, from fifty-three to 
fifty-four feet of a similar black shale was found above the gray 
shales. In a well at Branan's mills, Alvinstone, in the township of 
Brooke, also near an outcrop of black shale, about eighty feet of thi · 

tlo-called soap- rock was found before reaching the soapstone, as the soft gray beds 
stone. of the J1 amilton are generally called by the borers in this region. 

Of the latter strata about 275 feet are said to ha\'C been traversed 
before reaching the hard limestone below. 

Inasmuch as it is not possible to trace the line of dcma:rkation 
between the lower fissile black beds, probably of no great thickness 
(page 239), which correspond to the Genessee slate, and the over
lying black and green shales of the Portage group, it is proposed, for 
the purpose of geological description and delineation, to unite the 
two, and to consider the whole of the 200 feet or more of black and 
green slates, or shales and sandstones, which in western Canada 
succeed the grey Hamilton shales and limestones, as belonging to the 

Portag·e group. Portage group. This arrangement is, however, merely adopted for 
convenience, since the paleoritological characters of the lower black 
beds-the Genessee slate-show them, according to Prof. Hall, to 
belong to the Hamilton or Middle Devonian division. 

Sombrn. 

Camden] 

Several wells sunk a long the Sy<lenham River, in the townships 
of Som bra and Camden, present a considerable thickness of black 
shales overlying the soapstone, or gray Hamilton shales. One, on 
the north branch of the Sydonharn, on the twelfth lot of the seventh 
range of Sombra, not more than ten feet above the river-level, was 
sunk through 112 feet of quarternary clays, and then through 100 
feet of black shale ; after which it had, at the time of my visit in 
August last, been carried a little over 100 feet in the soapstone. 
Similar results were obtained in a well on an adjoining lot, while 
another on lot twelve of the tenth range, gave below 120 feet of clay, 
twenty feet of black shale, followed by sixty feet of soapstone, at the 
time of my visit. A well on lot eight of the second range of Camden, 
offered clay 53, black shale 200, and soapstone, etc., 167 = 420 
feet .; another in the seventh range of Chatham, on the line of Cam
den, gave clay 48, black shale 100, soapstone, etc., 252, limestone 
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195 = 595 feet. One on lot six of the fourth range of Camden, .Various bor

gave clay 33, black shale 98, soapstone, etc. , 229, limestone mg-s. 

55 = 415 feet. Another on lot two of range fi ve of the same town-
ship, clay 50, black shale 146, soapstone, etc., 202, limestone 
16 l, sand stone 10 = 569 feet. Farther to the north-east, the black 
shale is found ove rlying 1he soapstone in Mosa, where1 on lot three M.osa. 

of range four, there was found, clay 88, black coal-like shale 6, 
soapstone, e tc., 243, limestone, including, it was said, s ixty feet of 
sands'l:one, 177 = 514 feet; another on lot five, range seven, gave 
clay 50, black shale 10, soapstone, etc. , 230, limestone 262 = 552 
feet. Another well on lot twenty-four, range th irtee n, of Metcalfe, Metcalfo. 

not far fro m th e last, gave clay 48, black shale, w ith streaks of blue, 
and layers of soapstone 75, soapstcme, etc., 273, limestone 104 = 500. 
Layers of black sha le were here found in the lower part of the soap-
stone. Of tile wells near Bothwell, those the farthest to the north of Bothwell. 

the river exh ibit bl ack shale. Of two wells sunk by the Scotch 
Company, one gave sand 25, blue clay 45, boulder-clay 20 = 90, 
with black shale 77, soapstone , e tc ., 193, limestone 120 = 480 feet; 
an adjacent well gave a s imilar result. 

The overlying black shales are wanting in the wells along the 
river Thames, bnt further southward, near the lake shore, are again 
met with. Jn Hanvic b, lot nine, range four, west, is a well i:;unk on Harwich. 

land about sixty feet ahove the level of Lake Erie, and giving clay 
163, shale 17, black shale 58, soapstone 192, limestone 70 = 500 
fee t at the time of my visit. At Stoddard's mills, a t the Rondeau, 
and near til e leve l of the lake, the clay was 104, followed by about 
60 feet of black shale>, and 200 feet or more of soapstone with 
layers of black shale, below which the 1.vell was sunk in lime-
;;;tone to a total depth of 520 feet. No correct record of the boring 
of this well had been kept, but this approximative statement was 
obtained from what seemecl a trustworthy source. A w ell in the 
fourth range of Howard, on the line of Orford, gave clay 95, soap- Hownr<l. 

stone and li ght sbales, with a black band near the base, 255, bluish 
limestone 160, g ray sandy limestone 197 = 707 feet. To this we 
may add the well at Port Stanley, said to be about twenty feet Port Stanley. 

above the level of the lake, where the depth of clay was 172, black 
and brown shale 30, after which came light shale 16, and compact 
limestone about 80 fe et; at which depth boring ceaseJ. A w ell in 
the city of London, hereafte r to be referred to, gave, in like manner: 
a few feet of alternatino- black and aray shale immediately Thickness of 

tl tl Hamilton. 
overlying the limestone. From these observations it ·would appear 
that we have, between the limestone belo·,v, and the black shale above, 
fro m 275 to 230 feet (or sometimes even less) of gray shales (soap-
stones) with thin limestone layers, and occasional bands of black 
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shale towards the base. A fac:t, whleh becomes apparent from the 
comparison of many of the borings, is that the bands of harder shale, 
or of limestone, interposed in the soft and marly heds, vary consider
ably both in their thickness, and in their position in the series; so 
that in some cases strong beds of this kind, near the base of the shales, 
may have been mistaken for the commencement of the underlying 
Corniferous limestone. This is probably the case in the borings at 
Bothwell, cited above, where only 193 feet of grey shales were sup
posed to intervene between th e overlying black shale or pyroschist, 
and the limestone beneath, while it will be seen below, that in the 
wells on the river, near by, the limestone is overla id hy not lei's 
t ban 270 feet of grey shales. 

In the nnmerons borings which have been made in Enniskillen, 
and along the Thames, from Chatham to Mosa and Orford, in the 
oil-producing di stricts, the black shales of the Portage group arc 
generally absent, so that the total thickness of the Hamilton form a
tion cannot there be determined, although these borings, in some 
cases, throw light on tile strata belmY. In the wells at Petroli a 
the gray shales or soapstones are met with beneath from forty to 
sixty feet of soil. In one case the record of the boring w as given as 
follows :-Clay 57, shale, etc., 240, limestone 248, sandstone 25, 
limestone 187, s:rndstone 100 = 857 feet Another, near by, gave 
clay 56, shale, etc., 2"14, limestone 171 = 4i 1 feet: at which depth 
a copious supply of saline water, and ~ume oil w as met with. An
other well, on lot fifte en, range nine of Enniskillen, the farthe st south 
in the vicinity of Petralia, gave clay 38, shale, etc, Z22, limestone, 
and other hard rocks, 378 = 638 feet. 

At Oil Springs, on the second range of the same township, w e may 
cite a w ell on lot nineteen , which gave clay 42, shale, etc., 182 feet, 
at which depth a copious flow of oil was obtained. After this be
came exhausted, the boring was continued for 595 feet further, 
through limestone, of which the inferior portion was tender and friable . 
Specimens from the bottom, and from fifty feet above, were found 
to be a granular dolomi te , though regarded by the borers as sandstone. 
Another boring at Oil Springs, known as the Test well, was sunk in 
lot eighteen of the second ra nge, to a depth of one thousand fee t. 
From the record it appeared that there were found, clay 7i, grey 
shale, etc., 300 feet, below which only hard rock was found, until 
near the bottom, when soft shalcs were again met with. In this well, 
small portions of oil were said to have been found by the sand-pump, 
at depths of 210 and 400 feet in the solid rock beneath the shales. 

On lot twenty-one of the first range, another boring was saicJ to 
to havP. given clay 71, grey shale, etc., with some hard beds at top, 
315; after which th e solid limestone was bored 70 fee t before findin g 
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oil. In two other wells in this vicinity, 62 and 75 feet of clay were Vnriou' bor

penetrated before finding the rock, and in the latter case, an oil vein rngi. 

was struck at a depth of 107 feet in the shale. In another well 
there were found 72 feet of clay, at the base of which were three feet 
of gravel, filled with dense surface oil; and below this, at 210 feet in 
the slrnles, an abundant supply of lighter oil was met with. There is 
no record of the overlying hard I:, lack shales having been met with in 
any boring in Enniskillen, except in thof'e unprodncti ve ones to the 
north of Petrolia. 

Jn the well at Kingst.one's mills in \Varwi ck, there were found Wdrwick. 

clay 14, black shale 50, soft gray shalcs, etc., 396, hard limestone 
44 = 504. This record is important as <rivina the total thickness Th;ckness of 

::i "' ' l-Iam]ton. 
in th is locality, of the Hamilton formation. Iftothisweadd thc213 
feet of rocks of the Portage group, found at Cornnna, we have 609 
feet as the greatest known thickness of Middle and Upper Devonian 
strata overlying, in this region, tlic Corniferons formation. 

At Bothwell, one boring gave clay 90, shale, etc., 270, aftC'r which Bothwell. 

the wel l was sunk 120 feet in solid limestone, without yieldingeither 
oil or gas . Another, the Empire welJ, was sunk throngh clay 120 
feet, shale 160 feet, after which oil was reached at a distance of 
140 fr et in the limeston e. In another, the Pepper well, nftcr about 
the same depth of elay, oil was found in g reat abundanC'e at 210 feet 
in the rock, while the Chambers well gave a copious supply of oil 
at a depth of 385 feet Jrom the "urfacc. The Thames well was 
sunk to G 18 feet, but met with a cop ious "upply of salt and sul
phurous water, and some oil, nt ,175 feet. 

At Tbarnes villc, about a mile north from the railway station, a Tlrnmeev ille. 

well wns sunk through elay GO, gray shale, etc., ~40, gray limestone 
32=332 fet't. At a depth of 16 feet in the limestone, oil was met 
with, and the well, at the time of my visit, in Ot:tober 186G, had 
yielded some thirty barrels, which had been dipped out, the well not 
having yet bee n pumpcc.l. :\nother well, adjoinin3 the railway 
station, \\'as sunk 615 feet, without yi eldin g oil. It garn clay 7G, gray 
shah·>', etc., 207, the rPmaind er be ing harder "trata, of which the first 
186 feet were described as hard lim estone . Of a great nnmbC'r of 
wells which have been sunk along the va lley of 1 he Thames, and 
afford a very similar record to those of Bothwell and Thames\·ille, 
i t is scarcely necessary to speak; we may, however, allnde to one 
bored at Chatham to a depth of 1,000 feet, which gave elay 70, soft Chatha.m . 

shaly rock>< 294, including six feet of black shale at the base. _-\.ft cr 
1bis, hard li mestone was cneountered, in whi ch at a depth of 58 feet, 
a vein of salt water, with some oil, was found. Stilt lower, at about 
GOO feet from the snrfacc, a copiou:;i. source of "ulphnrons water was 
struck, which cont inued to now for some rnon1hs, fillin g n pipe of 
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three and a half inches, until stopped by a plug driven into the bore. 
It is to be regretted that a record oft he lower part of this boring was 
not kept. 

Numerous wells have been sunk within the past year in the town
ships of MacGillivray and Bosanquct. One of these, near the Ailsa 
Craicr station, on the Grand Trunk railway, gave clay 75, soft shale 
etc., 185, limestone 113 feet=373, in August, 1866. At 15 feet in 
the limestone a little oil was met wit!:. Another at Widder station , 
i n Bosanquet, gave clay 34, soft shale, etc., 196, limestone 120=350 
feet. At Hl6 feet from the surface, some gallons of oil were obtained. 
A well on the southern line of the township, on the third lot, nf't far 
from Arkona, was sunk in a valley, which showed, above the boring, 
the strata of the Hamilton shales, nearly as follows, in descending 
order: ha rd limestone 8, shale 40, limestone 3, shale 9; from which 
point th e boring was carried in soft shales 22 4, hard white lime
:-<tone, yielding some oil, 18 = ~42 feet, in _·\.ugust last. This shows 
28<1 feet of th e H amil ton formation at thi s point. To the west of 
thi;;:, at what is called tile Grand Trunk well, on th e twelfth lot of 
the tenth range of Bosangu et, afte r cl ay 90, hard black shale 95, 
350 feet of soft shales were said to have been found =535 feet, and 
tlw boring from this depth w a;; in a very soft g ray calcareous marl 
rese mbling the strata of the Hamil ton; neither this nor the w ell near 
Arkona howc\·er, re prc~;;cnts the entire tbickne:::s, in this vicinity of 
the soft gray shalcs a nd so-called soapstoncs of the Hamilton forma
tion, which at Kingstone' s mills , in vVarwick, measure, as we have 
see n, 396 foct, \\·Iii le in the valley of the Thames, as shown above, 
these strata do not measure over 250 or 290 fee t, showing a rapid 
thickening to the northward. Thi s augmentation in volume of es
sent i<:tll y calcareous deposits, in tliis direction, might however be 
expeeted from the sim il ar thi cken ing of the Onondaga aml Cor
nifcrou:> formation". 

We may he re give the record of a boring in Adelaide" on lot 
twenty of t il e fifth range, call ed the Strathroy well, which gave sand 
50, clay 50, soft sha le 50, hard limestone 150=300 feet; a t which 
depth the work was suspended . In this, as in the Port Stanley 
well, w e haYc only the lower portion of the Hamilt on formation 
remai ning. 

On the southern shore of Lak e St. Clair, in the townshi p of Maid
stone, and a mile southwest from the Belle River station on the Great 
Weste rn Ra ilway, a well has been su nk through 109 feet of soi l, and 
20 () feet or lirnc,.tone, a t a depth of only six feet in whi ch a vein was 
struc k, yielding "rYeral barrels of dense luhricating oil. . Th e boring 
bei ng contin ued, a grC'at volu me of s:ilt water, with gas, was obtained, 
a nd the flow of oil ceased. The rock in the upper part of the bori ng 
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wa. compact, and a pure limestone; lower <lown it was a finely 
granular and cellular dolomite. 

On the seventh lot of the first range of Mersca, and a mile south 
of the Yillagc of Leamington, a well was sunk through clay 100, Leamington. 

limestone 310 = 410 feet, without finding either oil or saline water. 
Th e rock, at 380 feet from the surface, was a some.what magncsian 
limestone. Indications of oil in the shape of gum-beds, or super-
ficial layers of thickened petroleum, arc i<ai<l to have been found in 
this vicinity. 

In the city of London, a well has been sunk, which gave clay 70, soft London. 

gray shale, with a band of hard black bituminous shale, 20, limestone 
600, soft magnesian marl 7 5 = 765 feet. The limestone, at 300 feet 
from its summit, was a true dolomite, and the marl at the base was 
also dolomitic, scarcely attacked by cold acids, but effervescing 
freely by heat . At about 114 feet from the surface, two crevices, of 
a few inches each , were met with in the limestone, and from this 
point there is an abundant ilow of bright limpid somewhat sulphu- Sulphur spring. 

rous water, estimated at 1000 barrels per hour. This water deposits 
pure yellow pnlverulent sulphur around its outlet. Its analysis by 
P.rof. Croft, gayc about two parts in 1000 of sol id matters, consisting · 
of nearly eqnal portions of sulphate~ of lime and magnesia, with a 
little carbonate , and traces of clilorid of sodium, besides sulpburetted 
hydrogen. It is worthy of note that tJ;e slight sulphurous impreg-
nation hithcl'to common to many of the ordinary well-walers of 
London, disappeared on the opening of thiR great subterranean 
sulp hurous fountain. Anothel', known as the Sunnyside well, on lot 
thi rteen, range four of London, gaYc clay 103, beneath which were 
a few feet of soft ><ha le, reposing on limestone. This was bored for 
400 feet, at which depth it is a pure limestone, as were several other 
>ipcci mens from Yarious depths, although one from 371 feet was 
highly magncsian. 

At St. l\fary'.::, on tl1e Thames, a well was sunk in the Cornif~rous s1• Mary's. 

limestone, which 1hcre appear..: at 1he smfacc, and numerous speci-
mens of 1 lie borings from 100 to 500 feet were, by the kindness of 
Mr. L. M. Church of St. Mary's, preserved for examination . They 
proved to be 1 in every case, magnesian limestones, some of them 
nearly pure granular dolomites. These, from their texture, had been, 
hy the drillers, called sandstone. In fact I have found thrnughout Supposedsan<l

th is region, that what is regarded as sandstone, is, in almost P.Very stones. 

instance, nothing more than a granular dolomite, which is scarcely 
attacked by acids in the cold, but dissolves in them with eflerves-
ccncc when heat is appl ied. I m ight eite. nm·nerous examples of 
specimens from various borings, suppo;,;ed 10 be .::androcks, but 
readily soluble in heated hydrochloric acid. A specimen of pure 
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silicious sand was however g iven me as having been 1akcn from a 
<lepth of 435 fe et in a well at Bothwell, and another of similar 
sand, with some carbonate of lime, from 652 feet in Enniskillen ; 

SantlMne8. nor is thi s surprjsing, for although the Oriskany sandstone, which, 
further 1o 1he southeast, intervenes between 1he Corniferous and 
Onondaga formations, is probably wanting in this region, there are 
found occasional strata of sandstone among the Water-lime beds of 
the latter formation, as observed by Mr. Murray at several localities 
near Point Douglas and God0rich. (Geology of Canada, pp. 372 

St. Mary'• 377.) The borjng at St. Mary's was carried to 700 feet or more, at 

which mentioned depth, !races of pctroln1m are said to haYe been 
obtaine<l, but the details of the lower part of this 'Yell are unknown 
to me. 

Tilson burg. At, and nea r Tilson burg, i11 Dereham , 'vherc wells were ~rnnk, and 
some petroleum obtained as early as 18G 1. (Geol. Can. , 787,) nume
rous borings have been made <luring the past yrar. Unlike the 
Bothwell and .Enniskillen districts, the sha les overlyjng the Coroi
ferous limestone arc here, as at Belle Ri ver, entirely wanting, and 
the hard Jjmc-rock is encountered along Big Otter Creek, af1er passing 
through about 4U feet of :;:oil. Fi ssures, yielding more or less petro
leum, are met wjth at various points, fOi the first 100 feet in the rock, 
and one boring sunk to the latter depth, is now a flowing well, yielding 
water, with a considerable qua ntjty of oil. One of the wells near 
Tilsonburg has now been :;:unk to a depth of 890 feet, and spec:imen:· 
of the bor ing, with notes, have been kindly fn rnished by Messrs. 
Hebbard and Avery, of that placc. Tbo rock, beginning at 36 1f>e t 
from the surface, js a pure limestone, and specimens from D7, JOO, 
150, and 196 feet have a. sirnil<n character. One from 2 10 is a gra
nular dolomite, while otlwr;; from 2G 1, 213, :l!)J anJ 305 are lime
stones. At 365 feet is a granular dolomite, while specimens from 4QO 
and 454 feet, are compact varieties of the san1e 1oelc At 560 feet a 
limestone is again met with, and a dolomite at GOO, wlii!c the htr..,t 
obtained specimen, at 890 feet, has the :>ame composition . At tli i:-: 
depth, according to the gentlemen just named, tlw rock holds a 
portion of oil, and yields a water strongly impregnated with sa!i, 
and much gas. 

Although the Hamilton shales arc not here found, I am informed 
by Mr. Avery, that in a well about two mile:; southwcst of Tibon
burg, the limes tone was encountered at a depth of G7 feet, benealh 
11 feet of soapstone. Southward from this, at Vi enna, in a well 
sun k not more than 40 feet, it is said, above the level of Lake 
Erie, the limestone was met with beneath 240 feet of clay. 

In this connection may be noticed :;:cveral borings farther to the 
east, made in search of petroleum in 1he Silnrian rnc·I\:". One 0f 
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these is in the town of Paris, where after ten feet of soil, there were Pnri!!,. 

met 146 feet of thin-bedded limestones, with shales and gypsum, 
beyond which, in August last, they had penetrated 99 feet in a white 
granular rock, a specimen of which was found to be a pure dolo
mite, probably belonging to the Guelph formation. .A. few miles 
to the southwest of this, at Sydenham, a boring was said to have 
been surik through clay 140, shale and gypsum 260, after which a 
harder rock, doubtless the same as at Paris, was encountered. 

Traces of petroleum were many years since <lescribed by )1r. 
Murray, as occurring in the vicinity of Hamilton, and on lot eleven . 
of the seventh range of Barton, where surface indications of that Barton •. 

kind were seen, the Barton Oil Company, in 1864-65, sunk a well to 
the depth of 873 feet. Commencing in the rocks of the Niagara for
mation, they traversed the Clinton and Medina, and probably 
reached the summit of the Hudson River formation. The record of 
the boring was as follows : 

T,imestone, with a little shale . . .... .... .. . 250 foct. 
'Vhite sandston e . . __ . _ . . . . . . .. . . . . . . . . . . . 5 " 
Red shale with bluish bands. . . . . . . . . . ~95 " 
Bluish and grnyish shale . ... .. . . . ... .. .. . . 

873 feet. 

The five feet of san<lstone doubtless correspond to what is called 
the Grey band, at the base of the Clinton, beneath which we have 
618 feet, chiefly of ~d shales, belonging to the Medina. The mea
surements of Mr. Murray lead him to fix 614 feet as the mean thick
ness of this formation in the region, so that the grayish shales 
may probably represent the summit of the Hudson River formation. 
Bands of five or six feet of bluish shale, were occasionally met 
with, in the red strata, and small portions of oil are said to have been 
obtained at 700 and 780 feet, from ·which latter depth there was a 
considerable flow of saline water. 

In Flamborough East, on the eighth lot of range eight, a well was FJamborough. 

sunk 465 feet, through strata of which the lower 210 feet are described 
as red shales, in which a layer of sandstone, 340 feet from the sur-
face, is said to have yielded three or four gallons of petroleum. 

Another boring, at E<len Mills, on the first lot of the first range of 
Eramosa, was sunk 159 feet in limestone and shales, before en- t:ramosa ... 

countering the red strata of the Medina, which were penetrated 350 
fe et, making a Jepth of 509 feet. Some white or light colored bands 
were met with in the upper part of the re<l rocks, and at 250 feet 
from the surface, in what was described as a layer of black shale, a 
spring of saline water was enconntere<l. 
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A well near Milton, on the tenth lot of the first concession of 
Trafalgar, was sunk through soil 47 feet, red shale 200, then through 
bluish shales, with hard layers, 159, making in all 406 feet, and pro
bably ending in the Hudson River formation. 

"\Ve have thus, in many localities throughout this region, evidence 
of the existence of small quantities of petroleum in rocks lower than 
the Corniferous limestone. Besides that met with in tlic deep 
borings in strata belonging to the Onondaga salt-group, are to be 
mentioned the small portions of oil found at the surface, near Hamil
ton, and also in the borings which, in that vicinity, have been carried 
into th e Medina formation. It remains to be seen whether the oil in 
these lower rocks should be regarded as indigenous, or whether it has 

Petroleum in risen from a still lower formation. The existence of petroleum in 
L&wer Stlurian the limestones of the Trenton group, which litholog ically resemble 

those of the Cornifcrous formation, has been repeatedly pointed out 
by the Geological Survey. Small portions of it are found in these 
limestones in various localiti es about Quebec, at Charlesbourg, 
Montmorenci Fall s, and Riviere a la Rose, and to the west of Mont
reul in Cornwall, i:'akcnham and Lancaster. In addition to these 
may be mentioned the occurrence or a soft yellowish translucent 
waxy bitumen, ·which is found filling cavities, sometimes half an inch 
in diameter, in th e Trenton limestone, in the seigniory of Riviere du 
Loup (en haut). This substance is very fusibl e, volatile, soluble in 
ether, has a pleasant aromatic odor, and resembles what has been called 
mineral wax, or ozoceritc. The significance of these facts was in
sisted upon by me in a paper on Petroleum, publi~hcd in the Canadian 
Naturalist for .July, 1861, reprinted in the Annual Report of the 
Smithsonian Institution at Washington, for that year, and in the 
Chemical News of London, England. It was there said that the 
limestones of this formation "may, in some localities, prove to be 
valuable sources of petrolewn." In that paper, attention was called, 
not only to the oil which had been seen in the limestones themselves, 
but also to the petroleum springs observed by Mr. Murray, to issue 
from the overlying Utica formation (No. 5) on the Grand Manitou
lin Island. Again, in the Geology of Canada, it is said, in speaking 
of petroleum, " the possibiUty of its occurrence in available quantities 
in some part of the '1.'renton formation shou,ld not be lost sight of, 
a lthough this has never hitherto furnished any considerable amount 
of petroleum." (Page 788). · 

Borings have since been made in the Lower Silurian strata at 
'M:anitoulin. Manitoulin, with considerable success. One of the wells there sunk 

gave soil 10, shales 140, limestone 316=466 feet, at which depth 
the boring was suspended. A specimen from the bottom was a soft 
limestone, and por1ions of the rock, from depths of 159, 189 and 210 
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feet, were nearly pure limestone. At 220 feet from the smface a Manitoulin. 

vein of oil was encountered, and another six feet lower; the well has 
yielded, in all, seven or eight barrels of oil, with much gas. This is 
designated by the Manitoulin Oil Co., as well No. 2, about two 
miles from which is No. I. This, after 32 feet of soil, and 100 feet. 
of black shale, penetrated 340 feet of 1he limestone, to which suc
eceded-52 feet of a red silicious sandstone, the last 20 feet very hard. 
There the boring ceased. At 1!)2 feet from the snrfacc there wa~ 
met a vein of saline water, whose analysis is given further on, and 
at 193, 248, and 270 feet, veins of oil. From this well 120 barrel.· 
of excellent petroleum have been obtained, but the supply has now 
ceased. The upper 126 feet of the limestone, in this well, arc de-
scribed as holding bands of sandstone, but no specimens of this 
have been preserved, so that it is impossible to determine the truth of 
this statement. We have seen that in a great number of cases, 
drillers accustomed to the shales and sandstones of the Pennsylvania 
oil region, mistake certain limestone beds for sandstone. At a 
position intermediate between the last two wells, is another, No. S, 
which gave soil 21, shale, etc. 230, limestone 179=430 feet, the 
boring being still continued. A vein was struck in the limestone, 
288 feet from the surface, and has given a few gallons of oil. At 
92 feet, saline water was met with, less strong, however, than in the 
previous wells. Two other borings, N os. 3 and 4, are now in progress. 
It is evident that these wells, penetrating the Hudson River and Utica 
formations, find the oil in the limestones of the Trenton group. This 
in No. 1, is seen to be underlaid by the reel sandstonr., which in that 
region represents the Chazy formation. 

Small quantities of petroleum are also said to be found in the 
Lo:..ver Silurian limestones in the vicinity of Chicago, and Dr. 
Newberry, in a paper presented to the National Academy, in August, 
1865, asserted that the great flows of petroleum which, in 1829, 
came from borings for brine, near Barksville, and elsewhere in Cum- Cumberland, 

berland county, Kentucky, had their source in the Trenton limestone, Kentucky, 

(the so-called Blue limestone of that region), into which the wells 
were carried to a depth of about 200 feet. Wells, in search of petro-
leum, have since been sunk in that region, and according to a report 
made early in 1866, were then yielding large quantities of oil. The 
position of these wells, according to ,Dr. Newberry, is on the great 
anticlinal which divides the eastern and western coal fields of Ken-
tucky, and brings to the smface, in the valley of the Cumberland a'nd 
its tributaries, the Silurian rocks ; while the high lands on e i 1 ~1er 

side, are crowned by about 500 feet of Devonian and Carbonifero n.· 
strata. To the southwest and northeast, these higher rocks have been 
removed over large areas. This great anticlinal, running northeast-
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ward, brings to the surface the Lo>\·er Silurian strata in the vicinity 
of Cincinnati, and thence pa~sing on through southwestern Canada, 
along the valley of the Thames, attains the western extremity of 
Lake Ontario. It is thus along the same anticlinal, in different parts 
of its course, that the oils of the Cumberland, and of the Thames 
make their appearance, the former from the Lower Silurian lime
stones, and the latter from the Lower Devonian limestones. 

In as much as the Trenton limestone has thus been found to yield 
considerable quantities of petroleum, both in Kentucky and in Ma
nitoulin Island, it is not impossible that some of the oil f1om thi" 
lower horizon may find its way into the overlying rocks in western Ca
nada, and thus give rise to the small portions of petroleum met with 
in the borings in the Medina, and perhaps even to those in deep 
wells in the Onondaga, at Oil Springs and Tilsonburg. The summit 
of the Trenton group is however, in that region, not less than about 
1900 feet below the base of the Onondaga formation, and the 
Hudson River and Utica formations, which are interposed between 
the Trenton and th e Medina, measure about SOO feet in Collingwood. 
The thickness of the Trenton group, in the same region, is about 7 50 
feet. (Geol. Canada, pages 213, 193.) On the Grand Manitoulin 
Island however, their thickness is much reduced, Mr. Murray 
having calculated it at 320 feet, which agrees closely with the 
number 340, obtained in the boring above mentioned. The overlying 
Utica formation, according to Mr. Bell, has a volume of 60, and 
the Hudson River, by Mr. Murray's determination, about 250 feet. 

With rega rd to the petroleum obtained from the wells in · the 
western peninsula, a notion has obtained some currency that its 
source is to be found in the Hamilton shales, and the presence, both 
at the summit and the base of this formation, of pyroschists, or so
called bituminous shales, has been thought to explain the origin of 
the oil. It should however be borne in mind that these brown or 
black hydrocarbonaceous shales arc wrongly named bituminous. 
Although they burn with flame, and like coal, peat, and even wood, 
may be made to yield oily hydrocarbons by destructive distillation, 
they in most cases, contain no petroleum, in which respect they are 
unlike the conglomerate sandrock (21) described by Mr. Lesley, 
(page 240,) and unlike the Trenton and Corniferous limestones, 
which in many cases are permeated with oil, holding it in their pores, 
and in the cavities of the fossils which they contain. Numerous exam
ples of the oil-bearing character of the Corniferous limestone might be 
c ited from the Geology of Canada, (page 378), where they are 
deseribed in detail. Oil may be observed in the pores of this rock, 
at Horn's quarry in Bertie, at Gravelly Bay in Wainfleet, in Rainham, 
a t Woodstock, near the village of Jarv is, and at Amberstburgh. The 
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same characters arc presented by tb is limestone, in Ohio. The out- Oil in Cornifo-

f l · r · !' bi r I I . f rons format ion. crops o t us iorrnat10n are not 1avora e wr t 1e accumu at10n o 
large quantities of oil, since denudation has there given opportunity 
for its escape, while the soft r;:hales and marls of the Hamilton for-
mation, which o\·erlic it in other portions of the province, have 
allowed of its preservation. The existence of oil-wells, sunk directly 
in this limestone, at Tilsonburg, and at Belle River, is however con-
clusive as to the source of the oil; and both at Thamesville, and in 
various wells in Enniskillen, productive oil-veins have been found 
after ~ inking into the limestone underlying the Hamilton .:hales, as 
in the case of the well in Kentucky, noticed on page 241. 

It must not be understood from this that petroleum is not, to a small 
extent, indigenous in portions of the Hamilton group. The harder Oil in Hamilton 

calcareous beds of this resemble lithologically the Corniferous lime- fo rmnuon. 

stone, and like it contain ready formed petroleum, as I liave observe<l 
in Adelaide, (page 242.) Moreover, small portions of petroleum have 
been, by Prof. Hall, observed in calcareous concretions, both at the 
top and bottom of the Hamilton group in New York. Oil from such 
sources, however rare, may accumulate in the fissures which occur 
in these strata; which also scn'c as rescrrnirs for the oil rising from 
the underlying Corniferous limestone. In either case however, 
whether indigcnons in the one or the other group of strata, its for-
mation is in no way dependent on the pyroschists of the Hamilton 
group, which have never been subjected to heat, and have lost none 
of the ir liydrocarbonaceous material. That petroleum has been 
generated in the calcareous stra1a, independent of coal, black shale, 
or f<imi lar matters, is shown moreover by its oecurnmce at Mani-
loulin (an<l e lsewhere) in Lower Silurian limestones, which there 
form the base of the fossiliferous series, having only the barren 
Chazy sandstone between them and the ancient crystalline rocks . 

A few remark:; may here be permitted with regard to the distri- Distribution of 

bution of petroleurn wells on~r regions underlaid by oil-bearing rocks. uil-wells. 

In he first place, it should be borne in mind that, judging from all 
analogies, this substance, or the matter from which it has been 
derived, was not, from the first, equally distributed through the oil-
bcaring formations, but like deposits of coal, gypsum, salt, and other 
materials, of chemical or organic origin, was limited by natural causes, 
and doubtless developed in some areas in much greater abundance than 
in others. In the second place, there must be, either in the oil-bearing 
formation, or in those overlying it, fissures in which, by slow infiltra- Fissures. 

tion, the oil from the adjacent portions can have accumulated. Where 
such are absent there may still be a gradual flow of oil from porous 
strata, into the well, and this movement will be greatly accelerated 
hy the use of the pump; but the copious supply, and the spontaneous 
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Distribution of "treams of oil which characterise most of the Canadian and Amc
oil-wells. 

Atlliclinals. 

rican wells are, as is well known, connected with fissnrcs in 1he 
strata. Such fissures may, and doubtless do, occur in horizontal 
rocks, where they result from contraction, but in regions which ha Ye 
been subjected to plication, as alo1ig the lines of anticlinals, i t is 
notorious that fissures a nd breaks generally occur along 1he crests 
of the folds; the depressions between these, on the contrary, from the 
lateral compression to which the strata are there snbjcctcd, being 
unfa,·orab le to the production of such fissures. 

From the. e very obvious consi<lcrations it follows that we should 
expect, in a somewhat disturbed district, to find the oil-wells, like 
mineral springs, along the antic] inals. This was first pointed out 
by me, after an examin ation of the oil region of w estern Canada, in 
a lecture given in Montreal, and published in the Montreal Gazett e of 
March I, 1861; soon after, it was maintained in a paper published 
in the Canadian Naturalist, in July, 1861, and simultaneously in a 
paper by Prof. E. B. Andrews, of Ohio, in the American Journal of 
Science. Since that time, this Yiew, though combattcd by some 
writers, has gained ground, and seems now generally admitte<l, as 
confirmed by experience through the oil regions of the United States. 
In a recent paper, which appears in the American Journal of Science 
for July, 1866, Prof . .Andrews says, with regard to the oil region in 

West Virginia, the Lower Carboniferous rocks ofW'estern Virginia, and the adjacent 
part of Ohio : " by far the greater part of the oil produced has been 
found along the line of a well-marked anticlinal, extending from the 
borders of southern Ohio, forty miles or more, into \Vest Virginia. 
A smaller quantity has been found in the inclined rocks of Ohio; 
while scarcely a barrel has been obtained in horizontal rocks, 
although hundreds of thousands of dollars have been expended in 
the search ..••..•• In this portion of our great Coal measures, the 
question has been solely one of subterranean fissures. The chemical 
conditions essential to the generation of oil have existed over a wide 
area, but the physical condition of fissures is found to exist in 
comparatively limited areas." He farther tells us that all the pro
ductive wells of West Virginia are grouped along the anticlinal line 
just referred to. Another communication on this region, from Prof. 
E. W. Evans, appears in the same journal for November, 1866, con
firming the statements of Mr. Andrews, and entering into farther 
details as to the structure of the region. H e shows that the so-called 
oil belt, in which the productive wells occur, is a strip about a mile 
in breadth, on the crown of the anticlinal, the strata there being not 
quite horizontal, but running in three waves, or gentle undulations, 
·whose course is parallel with that of the main anticlinal. It :is 
along the crests of these waves that the productive wells occur, those 
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i"unk in the intermediate portions being barren. He adJs, moreover, 
1hat this accumulation of oil" ;n the cre vices of the anticlinal, would 
>'eP m to be owing, not solely to a direct connect ion, by a continued 
line of fractures, with the origina l somcc, of the oil in the strnta 
bcneatl1, but in part al:so to 1he collection, from a wider ::m•::i, of oil 
which has come up elsewhere, as through the crevices of the adja
cent synclinals; for being li g ht er it would gradually work np between 
tile strata of the 8lopes. Where these are decapitated, it. hai" P"caped 
to the surface, but the inner or lower strata of these ~ l opes conduct 
it to crevices" still covered by overlying strata, where it i:,; pre:;erved. 
Transverse fissures, cutting th e rocks o[ western Virginia, are found 
filled with a bituminous, asphaltic matter, which l i kc that found in 
different portions of the Quebec group, and described in the Geology, 
is probably derived from the transformation of pEtrolenm. They 
have been described by Prof. H. Wurtz and by Mr. Lesley. 

In the oil-region of ·western Pennsylvania, as in the western Pcnn sylrnnia. 
peninsula of Canada, the rocks arc almost everyw here concealed hy 
over I ying superficial deposits, but exhibit evidences of unclu 1 ations, 
with which, according to Prof'. Andrews, the oil-producing belts 
appear to be parallel, and probably present conditions anJ rdations 
similar to the rocks of western Virginia. I have made thc:;e citations, 
not as presenting anything new regarding 1be 1heory of the accumu-
lations of petroleum, but to show how the observations of experienced 
observers, in other region;:, confirm the views put forward in the 
Geology of Canada (pages 379, 386, 52 ! and 787) and also in my 
papers published in 1861, and in the American Jonrnal of Science-
for March, 1863. 

VVith regard to the geological slruc:ture of the southwrstern penin-
sula of Canada, th e great mass of superficial deposits which there CRnaJa We~r. 
covers the rocks, have rendered it::; minute study very difficult. "Within 
the Ja::;t two years, however, the numerous borings, chicJl_v in ~·e:nch 
of petroleum, whieli have been made in nearly CYery town ship wP:::t 
of the meridian of London, have furnished data, which show the 
existence of several subordinate anticlinal folds to the northwest. of Ant iclinals. 
that of 1hc Thames, which, as the continuation of the Cincinnati 
anticlinal, may be reiprdcd as the main one of the great axis of ele-
vation which divides the coal field of Pennsylvania from that of 
Michigan. The existence of these subordinate anticlina ls has 
already been indicated in the Geology of Canada. As appears from 
the delineation of the rocks of this region on the geological map, the 
result of denudation operating on these undulations, as the strata rise 
to the northeastward, from the transverse north and south depression 
which crosses the peninsula, (Geol. Can. p. 363) is to g ive to the 

17 
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Geol~gical dis- eastern outcrop of the npper black shalcs, which may be taken a~ the 
tnbutwn · b f I P d 1 · d d I" T l "l ase o t 1e ortage group, a eep y rn ente out me. ongue- 1 rn 

projeetions of these shales, extending eastward, mark the ·synclinal 
Portage group. depressions between the successive anticlinals. To the north oft.he 

Thames, along which, at Chatham, Thamesville and Bothwell, the 
black shales of the base of the Portage are wanting, there occurs a 
relatively broad geological depression, in which these higher rocks are 
met with, through parts of Sombra, Camden, Eupbemia, Mosa and 
Brooke. They are, hoWC\'cr, interrupted by an undulation, which 
at Smith's mills, in Euphemia, brings to the surface the fossiliferous 
limestones of the Hamilton. To the north of Oil Springs and 
Pctrolia, another synclinal prolongation of the Portage g1~up, fron:1 
Moore, extends into nor! hern Enniskillcn and Warwick, and on the 
northern side of this, the Hamilton again appears, rising into hills in 
Bosanquct, to dip once more beneath the Portage beds at Kettle Point. 

It is probable that another subordinate synclinal may be found to 
run between Oil Springs and Petrolia, but there arc as yet no data 
to decide the point, and the depression in this narrow belt would not 
perhaps be sufficient to bring in the black shalcs between these two 
placef'. AlQng the Thames, besides the oil of Bothvell and of 
Tbamcsville, petroleum, though not in large quantities, has been 
ob:ained in numerous borings from Chatham to Aldborougli. A 
well sunk near the outcrop of the HamiJ.ton, at Smith's mills, is also 
said to have yielded a few barrels of oil, and small quantities have 
been obtained in .the borings along the northern anticlinal, in Bosan
quet. It should be remarked, with regard to all these anticlinals, 
excepting that of the Thames, that the south westward dip of the strata 
causes the Hamilton rocks to disappear in that direction beneath the 
oYerlying Portage, so that these anticlinals, unlet:s they die out, must 
be sought for in that direction, beneath the black sbales-in which 
position they may even yield productive wells. The borings hitherto 
sunk in the black shales of t.he synclinals have, however, proved 
failures, so far as oil is concerned. The above cxpla'tmtions of points 
obvious to geologists, may, nevertheless, be not 'Without value to 
those interested in oil-wells, and who may be le:>s familiar with 
geological structure. 

The following extract from the Geology of Canada, page 379, will 
show ~he existence of other undulations in the Corniferous formation 
to the south of the main anticlinal axis. 

" Small undulations in the Corniferous formation are observable 
at several places in that part of its distribution which borders on 
Lake Eric, from the Niagara River to the township of Windham. 
Two of these are indicated by curves in the outcrop of the base, one 
of them near Point Abino, and another obliquely crossing the 
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\Vellancl Canal in the seconcl range of Humbcrs!one; the course of 
both is probably abont south-west. Opposite dips in some of the 
exposures of the strata indicate other undulations. One of 1hesc 
occurs in the thirteenth lot of the range of Rainharn, where 1hc 
direction of the undulation is nearly north-west; ancl another is 
shown in the large exiwsure of Oriskany sandstone on the town-line 
between Oneida and North Cayuga, where thr direction of the 
undulation if' about south-west." 

The relations of gas and of saline waters to the oil arc very simple . Gas. 

These f'Ubstanccs, being present in the strata, accumulate in the 
same fissnres, ::mcl escape by the same openings as the petroleum, 
\\·itbout, however, having with it any necessary connection whatever. 
The gas, which is light carburettcd hydrogen, or marsh-gas, is 
probably generated from other strata, and in other conditions than 
those which ham given rise to petroleum, and, indeed, it most 
abounds in coal-bearing rocks, where petroleum is generally absent. 
1t is sufficient to say that while a peculiar decomposition of organic 
matlers, gives rise at once to coal, and marsh-gas, a different 
1ransforrnation of the same matters might yield petroleum, which 
contains the element::: of the two united," so that the processes, in a 
manner, cxc:lude one another. This general remark, applies to 
marsh-gas, which is evolved in g reat quantity from very many 
fossil iferouf' st!·atn. A portion of the elastic tlnid from the oil-wells, 
however, probably consists of other ga cous hydrocarbons richer in 
carbon 1han marsh-gas. 

The presence of this gas, imprisoned in th e strata, often plays an 
important part in oil-wells, since, by its elasticity, it exerts a pressure 
which forces the oil from the fissures where this has accumulated, 
and which may be supposed to be in part filled with the compressed 
rras. :\ t Pctrolia, were formerly two flowing wells , which for many . 

11 Flowmg we s. 
month s had given a supply of oi l, interrupted only, from time to time, 
by the discharges of accumulated gas. Last year, however, a boring 
in their vicinity, opened a great reservoir of gas, and from that time 
they ceased to flow. 

A fact of much interes t in the hi story of the oil-wells of Canada 
ancl the United States, is that the oil from adjacent areas in the 

* Chemists w .11 at once understand that nn organic matter like eelluloso, c21JI20020, may 
losc carbonic acid and water, C8HtG, and H'O<, leaving CtGfllG, whi<"h is near the empirical 
fo rmula ol petroleum. The formation of coal, however, which is generally, ii not always, ac
companied br marsh-gas, may be represented as the breaking up of a residue like CtGJitG into 
seven atoms of this hydrocarbon, C7Hll, and C9JI2. The latter formula, abstraction made of 
the oxygen (with its equivalent of hydrogen) present in such coals, may be taken as represrnt
ing the mean composition ol bituminous coal. These formulas are of course only approximati\•c 
and empirical, but they sen·e to show the relations which may exisr between petroleum, coal, 
and marsh-gas. 
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f<amc horizon, often cliffers widely in specific gravit y, color and 
odor. Thus the oil from Bothwell is distinguished in the market 
from th at of Enni skillen, and is at th e same time, different from those of 
Thamcsville and of Belle River. These differences, as well remarked 
by Prof. And re ws, show the local and independent ori gin of the oil 
in a<ljacent regions. • 

The horizon of the oil-bearing rock s in Gaspe next rct1uircs notice. 
Here is fou nd a great series of strata known as the Gaspe sand stones, 
corresponding as appears, from its fossils, to the whole Devonian 
series, and at1aining, as you have shown, a maximum thickness of 
7000 feet. Immed iately beneath these sandstones arc the Upper 
Silurian limestones, which arc not less than 2000 fret in thi ckness, 
and belong to the Lower Helderberg group, No. 12, which is 
unrepresented in western Canada. A detail ed description of all 
these rocks is given in the Geology of Canada, pages 390, 408, and 
further, 880-886. This Upper Silurian li mestone, like the Lower 
Silurian and Lower Devonian of central and western Canada, is 
fou nd, in various localities, to be impregnated with petroleum, which 
is al::.:o seen in some places to ooze from the joints of the overlying 
sandstones. It is not i r11probable that some portions of thi s great 
sandstone formation may, lik e the Devonian and Carboniforou:-: 
sandstones of th e west, offer an oil-bearing horizon, a questi<m 
which can however be settled only by further inquiry. 

This g reat limes tone formation of Gaspe, although in many parts 
covered over by the Devonian sandstones, is brought to the surface 
along the lin es of several anticlinals, whose positions have been 
described in th e Geology of Canada, an<l are delineated npon the 
geological map. Petroleum springs, and gum-beds or superficial 
accumulations of th ickened petroleum, are met with in a great 
number of places throughout this region, sometimes issuing from 
the outcrops of the limestone, but more generally from the overlying 
sandstones. These oil springs w ere first described by you in your 
Report on Gaspe, publisbecl so long ago as 1844, and the farther 
fac ts made known with regard to them, up to 1863, are given in the 
Geology of Canada, pages 403, 521, and 788, 789. It is there also 
pointed out that these springs occur upon or near the lines of the 
anticlinals. Since that time, some two or three borings have been 
made in the vicinity of these petroleum springs, and oil has been 
obtained, but not hitherto in such quantities as to be of economic 
importance. As regards the probable future of such enterprises in 
Gaspe, it has already been shown in the preceding pages, that the 
existence, in any oii-bearing region, of avail able sources of petroleum, 
depends upon· a combination of many circumstances: (1) the proper 
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atcitude of the strata, (2) the existence of su itable fissure ; , which Oil ~prings. 
mp.y act as reservoirs, an<l (3) such an impermeability of the sur
round ing and overlying strata as will prevent the outflowing and 
wasting of the accumulat c<l oil. Of these conditions, we fin<l, in 
the oil-bearing rocks of Gaspc, numerous undulations, causing anti-
clinals or axes of elevations, and along such lin es the usual fissures 
and open ings are doubtless not wanting. The numerons oil springs 
me t with al the surface of the soil' are so many evidences that these 
conditions have favore <l the accumulation of petroleum ; but wi1ether 
these springs are but the oozings from full reservoirs, ready to yield 
a copious supply to the skill of the laborer, as in many parts of the 
United States and Canada, or w heth er, as in other places, they are 
the last drainings from former accurnul a lions, well nigh exhausted 
by the waste of ages, can only be <letcrmincd by tri a l. 

The failure of the fow wells hith ert o sunk in Ga,pe should not be 
regarded as cliscouraging, for it has been found elsewhe re th at of 
two wells, one may strike a fi ssure or ve in of oil at no great depth , 
while another wel l, near by, is unsuC'ccssfol, or only reaches the oil 
at a much g reater depth ; a fac t due to the irregulari ty and obliquity 
of' the fissures. As rcg-nds the site of natural oi l-spri ngs, it should 
be considered that the petroleum may often pass some distance 
in a nearly horiwntal di rect ion beneath impermeable strata, and 
final ly come 10 light at :;omc: distance to one side of the reservoir. 
The thickness of the sandstone in ma ny parts of this region, (where 
it attains 4000 feet, and eve n 7000 feet in its greatc:>t development,) 
i:-> doubtlcfOs cons i<lerable, even on the crests of th e anticlinals, and 
it may be necessary to sink deep w ells along these lines before the 
prese nce or absence of available supplies of petroleum in this region 
can be ascert a ined . 

It is to be remarked th at in the thickness of the sandstone which 
overli es tbc oil-bearing I imestone of Gaspe, there is a resemblance 
to the conditions existing in western P ennsylvan ia, where 1he pro
ductive oil wells are sunk in a somewhat similar form ation of sand-. 
stones and shalcs, of great thickness, which there overlies the Cor-
niferous limestone, and, as we have end eavoured to show, bas been 
favorable to the accumulation an<l preservation of the petroleum 
de rived from this lower formation. The Devoni an sanrlstone in 
Gaspe covers a large tract of country, extending as far we t as the 
Mataped ia River, and it is not improbable that petrol eum may be met 
w ith in other parts of its di stribution than those where its presence 
has already been detected. 

Tl.te limes tones and dolomites of the Quebec g roup in its un altered Quebec group. 

portions, as in the vicinity of Quebec, are slightly impregnated with 
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bitumen, of which they sometimes exhale the odor, whens truck, or 
when di ssolving in acic!F<. The presence, in the rocks of thi s groDp, 
of a black coaly matte r, ·which lines crevices or fill s veins, ha:" 
already been described in the Geology, pages 525-526, where several 
analyses of thi s m aterial from various localities, arc g iven . It is 

<,::onl·likc mat- there shown that thi s coal-like substance is sometimes nearly a pure 
ter. 

carbon, like ant hracitc, and somet"mes contains so much hydrocar-. 
bonaceous matter as to :;:o ften by hea t, like a caking coal, and to yield, 
by di stillation, volati le o ils and inflammable gas, leaving a porous 
coke . In thi s form it approaches to a lbertitc, and to the bi :nr:ninous 
matte r fou nd in veins in the oil-beari ng rock s of \Vest Virg in ia. 

Its origin. All of these products F<ecm to have had a similar origin, and to have 
been deri ved from l iciuid bitumen, the process be in g in part one of 
oxydat ion, ancl in part an evaporation of th e more volatile parts. 
Th e observati ons detailed in the Geology, page 524, show th a t the 
slow ac tion of the air upon the petroleum contained in the corals of 
the Devonian l imestone, gives ri se to a blac k insoluble Cln<l infusible 
hydroe:ubon aceous matter, ve ry s imilar in if s characters to tliat which 
fills-or l ines the fi ssures of the rocks of th r. Quebec group. fn add i
tion to th e numerous localitie s of thi s substance already described, 
it may be m ention ed that the excaYation .; lately made in the shales 

Levis. of the Lauzon divis ion, in th e town of Levis , have F<hown numerous 
vein s, continuous for considerable distances, and scvcra l inches wide, 
completely filled with this black coal-like matter. Allusion is made 
in the Geology to a s imi lar substance which occurs with crystals of 
quartz and bitter-"par in the Calciferous form at ion, in H erkimcr 
county, New York, and was described by Vanuxem as occurring in 
rounded or drop-like masses, evidently showing that it had once been 
in a liqui d condition . By Vanuxcm thi s substance was considerecl 
as anthracitic, a lthough contain ing 11. 5 per cent. of volatile matter, 
which he regarded as water. I have since had an opportunity of 
examining :::pecimens of this, from the same region, occasionally 
sta lacti tic in form, and adherent to c rystal:; of quartz, which in 
some cases had for med around and enclosed portion s of the 
black matter. A de tached portion of th is , said to be 1akcn from 
among the crystals, had a conchoidal fracture, and was very britt le, 
easily pul verized, and decrepitatcd by heat. By distillation it gave 
off water, a vo lat ile liquid hydrocarbon having an odor like that of 
benzole, and a portion of inflammable gas. The loss by heat w as 
equal to 8 . 83, per cen t. and th e res idua l carbon was very di fficull. of 
incin era ti·on. 
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l3H.I~E RPRI~GS. 

In noticing on rage 234, the divisions of the paleozoic series in 
Canada and New York, one of these (No. 11 ,) ha:'l been designated 
as the Onondaga formation. It is the Onondaga Sa lt group, or the ~~~/~~~ga rur
Gypsiferous series, of the geologists of ~ew York, and its outcrop in 
that state is traced from Montgomery county, where the formation is 
represented by a thin band, westward, till it obtains in Wayne 
county a thickness of 700 and even of 1000 feet, and, finally reduce d 
once more lo less than 300 feet, crosses the Niagara river, in1o 
Canada, whence it is traced north westward, forming a banrl between 
the outcrops of the Corniferous and Guelph formation:>, to Lake Huron , 
and thence to Mackinac. As a.lready mentioned, the Onondaga for-
mation includes, botlt in Canada, and ~cw York, bed s of gypsum, 
which are wrought at various points along its ou1crop, and, in the 
vicinity of Syracuse and Salina, \cw York, it lias long be('n known 
to be the sonrce of valuable brine springs. These howev<.'r haYc 
hitherto been confined to a limited area in tltat vicin ity, and the 
formation to the westwnrd has not, until recently, been known to 
be -al iforous. 

Salt occurs in rocks or very v:niou:-: geological ages, from the Silu- ~n i t <leposit, , 

rian, ulJwards, but the Onondaga series is rt>markable as the oldest 
salt-bearing formation yet known. Thus tbe Michigan Salt forma-
tion, which yield,; the brine,.: of the Grand Rivc;r in that ,.:late, anJ a 
portion oft ho::::e 011 thr Saginaw, is, as already shewn, at the base oft lie 
Carboniferons limestone (page 243.) The salt formation;; of England 
an<l France, arc, however, of .·ccondary or me:-:ozoic age, and tbo~e 
of central Europe in stil l newer rocks. Jn some of these depos it s 
rock-salt occurs in pore solid beds, while in other easer< grains or 
crystals of salt are disseminated 1hrough strata of elay or marl. 
These crystals have often been remO\·ed hy rnlntion, leaving their 
casts in the hardened rod:. Snch impressions of the large hoppcr-
shaped crystals which are formed dming the slow evaporation of sea-
water, abound at the outcrop of the marls of tlH' Onondaga form a~ion 

in central New York, and arc even met with in Canacla, near York 
on the Grand River, showing that this formation was, to some rxtent, 
sal iferous in tltat region. A description and a figure of one of these 
crystal-casts is given in th e Geology of Canada, page G25. 

The limit ations, and 1he local nature of the deposits of rock-salt, 
will be dnderstood when w e consider that they have bren formed by 
the srontancous eva pora tion of sea-water, and that the process u.v 
which the solid t<alt was produe:ccl \\'as doubtl('SS analogon<: le) that 

I 
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which now goes on in its manufacture by the solar evaporation of s~a
·water in warm and dry climates. The production of these anci ent !!alt 
deposits implies the existence of lakes or basins of sea-water, cut off -
from free com munication with the ocean, and exposed 10 conditions 
of climate such as a re now found in certain desert regions. Hence 
it is, t hat sa lt formations are of small ex tent, when cornpare<l with 
tho"c of lime:;:tones, :sand stones and similar rocks. These concli
tions were, however, repeated several times <lurin g the paleozoi c 
period, in thi s part of the continent, for besides the salt of the Onon
daga formation, and that of the Mi chigan Salt group at the base of 
1 he Carboniferous limestone, recent borings have shown 1 he ex istence, • in that state, of a salt format ion at a third and still higher geologica l 
horizon, which is, according to Prof. Winchell, at the base of th e Coal 
measures, the Michiga n Salt group being below the Carboniferous 
limes tone. This fo rm at ion , having, with its overlying Parma 
sandstone, a thi ckn ess of about 180 feet, separates the two salt
bcaring format ions, the upper of which has hitherto yielded a g reat 
part of the :::a lt of the Sag in'iw valley. Recent borings, however, 
pene trat ing the intervening strata, have reached sa tu rated brines in 
the sandstone at the base of the lower or l\Iiehigan Salt group. 

These r-:alt -bearing rockf: w ere deposited in basins, w hi ch Prof. 
\Vinchrdl, with justice , comparrs to those of the modern Jakes of that 
region; the:::e, if filled with sea-water, and exposed to a climate 
\Yhcre the evaporation should. be greater tha n the preci pitation , 
Wf'uld have no out£lowing st reams, and would eventually dry up, like 
the Dead Sea, yielding ba:;:ins in which sea-s:oilt, accompani ed by more 
or le;;:s c f gypsum and magnes ian li rnestone, w ould be interstrati tied 
\Vith ordinary sediment,; of sand and clay, g iving ri se lo sa life rou s 
format ions l i kc tho~c already noticed. In this process ofeva po ration 
the rhlorid of sndium or sea-salt is deposited in a nearly pure 
state, lca1·ing in . tlic mother-li quor, or bittern, as it is called, 
the more solub le chloricls of calc ium and magnes ium i n much 
grcatn proportion than tbey origina lly existed in the water. The 
farther ·evaporation of th ese bitterns, in some salt formations, has 
g iven rise, in the beds over ly ing the rock-salt, to depos its ri ch in 
crystallized sa lts of magnesia and potash, such as are 11ow mined in 
Prussia, where th ey yield large quantities of potash. These mother_ 
liquor;;: are, moreover, found, to a greater or less extent, impregnating 
the upper strata of sa life rous formations, in the bas ins of "\vhich 
they must have been he lcl until a change of geological conditions 
replaced tb l' rn by fre~h waters, or by the water of the outer ocean . 
This also ;1ppcar.; to have he ld, jn lhese earljcr period's, a much larger 
proportion of the cb!orids of calc ium nnd magne:sium than modern 
se.a-wat c r. 
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The deposits of i!alt arc, in many parts of the world, so pure and Brine sprin gs . 

compact, and placed in <::uch condi tions 1hat they arc mined, and the 
salt is removed in a solid state. Very frequently, however, the salt is 
so disseminated through the rocks, or lies buried to such depths 1hat it 
is extracted in the form of brines. These arc obtained by sinking 
wells in the strata, from which the solution of 1hc salt, formed hy 
waters from the surface passing through the saliferous strata, is ob-
tai ned by pumping. In such cases it happens that the brines arc 
more or less contaminated with the lime and magnesia salts, dis-
solved from the overlying strata, or contained in these in the form of 
bitte rn, or of ancient sea-water. These impurities, when present in 
considerable quantities, detract more or less fiom the value of the 
brine:::, rend ering the salt bitter to th e taste, and clamp, from the ten-
dc!'1cy of the chlor id s of calcium and magnesium t'o absorb moisture' 
from 1he air. To correct this in parr, slaked lime, or milk of lime is 
often acldeJ to the brines, which transforms the chlorid of magnesium 
into chlorid of calcium; and in some cases the portions of these salts Purifying salt. 

which remain, even after tlie mother-liquors have been carefully 
drained away, arc removed by the use of a small portion of bi-car-
bonate of soda, which is dissolved in a pure saturated brine, em-
ploye<l to \Yash the separated .-alt. The careful analysis of the 
brines, ancJ the determination, not only of 1hc proportion of ch lorid 
of so diumor sea-salt which they contain, but also of the amount of 
bitter deliquescent chlorids of calcium and magnesium, is therefore 
of much importance in the manufacture of salt from natural brines . 
Besides the,.w, the chief soluble impurity in such brines is sulphate 
of lime or gypsum, which, however, from its sparing solubility, 
separates at an early period in the process of evaporation. 

Pure water di:::solves at ordinary temperatures a little over one- Solubility of 

third of it s weight of salt. A saturated solution of pure salt, accord- salt. 

ing lo Liebig, contains 26.423 parts in 100.'000, and i;as a specific 
gra\'ity of very nearly 1.205 at 60°F . Other experiments have how-
ever obtained results somewhat lower, and have given 25. 7 per cent. 
as the proportion of 8alt in a saturated brine, at a temperature of 
60° F, and with a specific gravity of 1.205, pure \Valer being 1.000. 

An areometcr, call ed a salorneter, with an arbitrary scale, i.- corn- SHlometer. 

rnonly m•ed for estimating the value of br ines. The scale of this 
instrument is divided into 100 parts, the density of pure water 
being represented by 0°, and that of a pure saturated brine by 100° . 
Each <legree of the salomcter therefore corresponds very nearly to 
o ne-fourth of one per cent. of salt. The following table g ives, for 
each five degrees of the salomcter, the real specific gravity, 1he 
percentage of salt in a pure brine, the number of grains of salt in a 
wine pint of 26.625 cubic inches, and the number of gallons of such 
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brine required to fnrnish a bu:;hcl of salt, weighing 5G pounds. It 
is abridged from a table given by Prof. Winchell in hi~ Report on 
the Geology of Michigan for 1861, and being calculated for a satur
ated brine supposed to hold only 25.7 per cent. of salt, gives result:; 
which arc a lible below the truth, though sufficiently near for prac
tical purposes. 

TABLE Ob' STRENGTH OF BRINES OF DIFF~:itENT OENSlTlES. 

Degl'Ces of 

salomctcr. 

f-:pecific 

gnwity. 

-11 - ( ',:1llo-11s· to .·.:1 Per cent. Grains in . 
I 

of salt. one pint. ! one bushel. 
I -----:------------!- - --

n 
.) 

I() 

13 
'.:'() 
2.) 
30 
3.j 
.J.O 
4.) 
50 
.').) 

GO 
(jj 

i'O 
j ,) 

80 
8.5 
\)() 

9.5 
JOO 

l .OOO 
1.tlO\J 
1.017 
1.021; 
.I .03.) 
1.045 
] .05.J. 
I .OG:i 
1.013 
l.08;} 
l .093 
1.104 
.I. ]]4 
l .Ui 
I. 136 
] .147 
l . l.i8 
J . 110 
1.182 
l . l\14 
l .205 

l.:!X 
~ ;)'j 

:l. t'.) 
.i.H 
G.42 
i'.i'J 
8.99 

10. 28 
11..)(i 
12.8.') 
H.1 3 
l.).4-:! 
10. '70 
li'. \)\I 
1 \). :!7 
20.5G 
21.84 
23.13 
24.41 
2.i . i'I) 

\).j. 

l \l l 
:!8r: 
:)t)8 

489 
,j\)2 

(i\li' 
81).J. 
m:3 

11):!-1 
11:n 
1252 
];JI() 

148\l 
1(,1 l 
17:rn 
1862 
1002 
21 2.J. 
~:.!:-,'.) 

:Jlli.U 
:![>(\. () 
I 0\) .1) 

l:!G. O 
\I\). 7 
K:J.:1 
(i\J.\J 
Gll.6 
:J.1.4 
41.6 
42.9 
:~8. H 
:):).0 
•l ,, -
•) ..J .' 

:m.3 
:!8. l 
:Ji.2 
'.2.J.:) 
:23. 0 
:!l . li 

The figures above given in the third, fonrth and fifth columni", 
apply on ly to pure brines, contain ing nothing !.rnt d11cw1<1 of sodi11111 
(common salt); and for tho~c containing considi:raulc amonntc: of lhl' 

salts of lime and magnesia , rccomsc mu:0t in each Cflf'C be had to 
direct experiment to determine th e proportion of chlor icl of sod iun1 
present. Thus, sea-water h:ts a f'pec ific gravity of about 1.025, 
equal to 16 C) of the salometer, and corref'pond ing, in the case of n 
pure brine , to 4.11 pe r cent. of salt; while it will bP fo und by 
analysis to y icld from 3 . 5 to 3. 8 per cent. o[ f'Ol id matters, of 
which from 2.5 to 2.7 arc comrno:1 salt, an<l the remainder chieHy 
magnesian chloricl and sulphate, \Vith a little ,uJphatc of lime. 
Another example is furnished by the brines from the base of the 
Carboniferous rocks in Alleghany County, Pennsylvania, not far 
from Pitt sburg. These brinef:, wliieh are accompanied with petro
leum and inflammable gas, and arc largely used for tlw rnannfactnrc 
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of salt, have a specific gravity varying from 1.0175 to 1.0980. One 
of these, with a gravity of 1.035, or 20° of the salometer, correspond
ing in the case of a pure brine, to 5. H per cent. of salt, ga vc by 
analysis only 3.301 of chlorid of sod ium, with 0.858 ofchlorid of 
calcium, 0.216 of chlorid of magnesium, besides small quantities 
of bromids and ioditls, with c·arbonates of lime, magnesia, baryta, 
strontia, etc., amounting to 0.475 = 4 .850 per cent. in all." 

As of interest in this connection, it may be mentioned that the 
brines of Syracuse, Salina and that vicinity, in New York, whieh arc 
all worked ~y the Onondaga Company, and known as the Onondaga Ononuaga 

brines, contain from 14. 3 to I G. 7 per cent. of solid matte r:;:, which brine~. 
consist, on an average, according to Goesrnann, of chlorid of sodium 
96.65, chlorid of calcium 0.93, clilorid of magnesium 0 .88, sul-
phate oflime I. 54= 100. 00. The urines of Snginaw are less pure; an 
analysis of one from Saginaw City, by P rof. Dul.Joi;;;, gave for 100 .00 
part,., chlorid of calcium 9.81, chloric.I nf magnc8ium 7 .61, sul-
phate of lime 2.20, the remainder being eliidly chlorid of sodium, 
amounting to about four-fifth :; only oft he solid contents of the brine; Sa:iinaw brine. 

while in another from Bay City, in the !'ame region, 93 per cent. of 
the solid matter of the brine was chlorid of sodium . The former of 
these was from the lower, and the latter from the upper of the two 
salt-bearing horizons already mentioned as occurring in this r<'gion. 
(Winchell, Amer. Jour. Science, [2] xxxiv, 307. ) 

The salt springs of Michigan arc, as we have seen, from rocks of 
the Carboniferous system, which arc newer than the highest strata 
of western Canada. The Onondaga formation, which is the source Onou.daga for

of the New York brine springs, has, however, recently been found mation. 

to be salt-hearing in the vicinity of Goderich. .A.l;hough no salt 
springs had been de tected along its outcrop, from the Gencssee River 
to the mouth of the Saugeen on Lake Huron, evidences of salt-bear-
ing strata in this formation ha<l been met with in Michigan, where 
wells sunk into it along the St. Clair River have yicldf'd brines of 
considerable strengt Ii. 

Recent investigations have shown tha't th is formation, in its course 
north westward in (;anacla, becomes greatly augme nted in thickness, 
and includes beds of salt, which bid fair to surpass in importance 
those of central New York. It has already been shewn (page 263) 
that this formation, from a thickness of 1,000 feet in the region just 
mentioned, is, at its outcrop on the Niagara River, reduced to less 

* Steiner, Amt'r. Jour. Science, [.2) xxxh•. 46. In this conneet10n it muy Le mentioned that 
Steiner fount! the inflammable gas from this '""" to consist essentially of marsh-gas, C2H4 ; 
with a little carbonic aciu, and traces of oxy!';en anti nitrog~n. No oleliant gns coulu be detected. 
See nbove, page 25S'. 
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than 300 fee t. The results of numcrnus borings mad e in search of 
petroleum throughout western Canada, have however shown that it 

·soon re-acquires a thickness as great as in N cw York. The prec ise 
vo lume o [ the formation in Canada, is however not easily determined. 
\Ve have seen that the the thickness of the Corniferous limestone in 
western Canada is IGO feet, and probably more, s ince it attains 275 
feet at Mackinac (page 24 1). It rests directly upon the hard beds of 
the ·w ater-lirne rock, which constitute the upper part of the Onohdaga 
formation, and there a re no ready m ean s of distinguishing between 
the two in the bori;1gs. Th e g reat mass of the vVater-lime to the 
south and west is, it is tru e, magnes ian, while the Corniferous is a 
pure limestone. In th'e vicinity of Goderich, however, the Jo-wer 
beds of this fo rmation, holding its characteristic fossils, arc, in 
se veral localities, high ly rnagnesia n ; a n<l on the other hand, th e 
materials obtained at different de pth s from the borings in Tilson burg 
and London, shov\' that beds of pure limestone a re intc rstratified 
with the magnesian strata of the \Va ter-lirne. Fnture examinations, 
a long th e shores of Lake Huron, may one day e nable us, by mean s 
of the organic remains, to determine th e precise lin"! it between the 
two formations. Meanwhile the fir f' t distinctive mark to be m et 
with in sink ing through these strata, is the soft marls whi ch consti
tute the lower part of the Onondaga formation, and whi ch at 
Gode ri ch, as we shall sec, are 200 feet in thi ckness. At Tilsonburg, 
where th e boring probably commences near the top of the Corniferous, 
850 fee t of so lid limestone, partly magnesian, have been penetrate•} 
wi thout as yet mee ting these lower m arl s, while in London, 
as already stated , they were found aftsr going through 600 feet of 
similar hard strata, measnring, as is supposed, from the base of the 
Ham ilton forma tion above . In the Test well a t Oil Spring~: about 
the same thi ckness o [ ha rd 1 imcstone and dolomite w ere met with 
between the so-called soapstones above and the marls below. (Sec 
pages 246 , 249 and 250.) 

About a mile from the town of Goderich a well, in search of oil, 
was begun in December 18G5, on the bank of the Maitland River. 
The Corn iferous limestone here appears with its eh aracteristic fossils, 
underlaid by non-fosiliferous strata, which are described on page 
377 of the Geology of Canada, and arc there referred to the Water
lime beds of the Onondaga , so that we may assume that we have 
here the summit of this formation. The w ell w as sunk through 25 
fee t of surface gravel, followed by 661 feet of gray, white and blue 
limestone, interstratifi.ed with occasional m asses of sandstone. One 
of these was found at 335-420 feet, and another at 595-635 feet from 
the surface, and in both traces of petroleum were observed. Beneath 
.this, were 27 fe et of sand stone, holding some oil, followed by 12 feet 
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of chert with calcspar, and then by 75 feet of white and yellowish 
magnesian limestone; making, up to 1bis point, SOO feet from the sur
face, or 775 feet in lhe rock. To this succeeded softer strala, com
posed chiefly of bluish and reddi .·h :;,hales, with several beds C1f 
white gypsum, of which two, of ten feet each, wer'e scparalcd by 
red marl. After 164 feet of lhese strata, at a depth of 964 feet from Rock·!alt . 

the surface, rock-salt was met with, in layers of a foot or more in 
thickness, interstratifie<l wilh soft blue clay. Th e whole rnlume of 
the salt-bearing mass was 41 feet, of which 1hc salt itself formed 
a bout 3U feet. Below this, the boring was carried five feet in hard 
limestone, making the total depth 1010 feet. For these data I am 
indebted to the courtesy of Mr. Samuel Plait, who kept a careful 
1·ccord of the well, and examined the borings from time to linH', by 
ihe aid of acids. The salt, as described by him, and by other ob-
servers, was brought up by the sand-pump in beautifully white 
crystalline grains. It \.Vas reached on the 19th of May 18GG. A Brine. 

pump was then fitted into the well, and furni shes an abundant supply 
uf brine, a specimen of which was taken by me on the 19th of 
August, for analysis. ft was colorless and transparent., and its 
lcmperature was about 50° F.* Its specific gravity, at G0° F., was 
1.205, and its analysis gaYe as follows, for 1000 parls by weight. 
In the third column is gi vcn the composition of 100 parts of the solid 
residue. 

Chlorid of sodium. . . . . . . . . . :25\J. OOO 
Chlorid of c::tlci um ......... .43~ 

Chlorid of magnesium. . . . . . . :2.3-t 
Sulphate of lime........... 1.882 

\lll.018 
.165 
. ()()'j 

.7:!0 

:!61.568 100.000 

It is therefore a salurated brine, a wine-pint of it weighing 87S3 
grains, and containing 2274 g rains of pure salt. This number is a 
little greater than that giYcn in the preceding table, 2259 grains. As 
nlready remarked however, the numbers o[ this table arc somewhat 
too low, and the determination by Liebig, already cited, gives 2320 

Annly.~is . 

grains of salt to a wine-pint of pure saturated brine. Thi s brine is 
remarkable for its puri1y, the solid matters from its evaporation con- Great puritYi 

taining over 99 per cent. of salt, ·while those from Saginaw as shown 
in the analysis, on page 267, contain from 80 to 93 per cTn1., and 
even those from Onondaga, New York, have on an averar~l ' , over 
three per cent. of impurities. It results from this that ;lw ,,aJt 

"' l had not with me a standard thermometer. The low temperature of this brine is perhaps 
due to tht' cooling which attends the solution of salt, otherwise at thio drpth a considerable 
eleyation of temperature might be expected . 
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Goderich salt. manufactured from the Goderich brine must be of exceptional purity, 
since it will hold less than one per cent. of foreign matters, while 
the Onondaga solar salt contains 1.15, the Saginaw 2.0, and the 
Turk's Island !2. 34 per cent. of impurities. In all of these, a portion 
of foreign matter' is taken away in the process of manufacture, while 
no draining or other mode of purification w.ill be needed with the 
Goderich brine, to make from it o:;:alt smpassi ng in purity the finest 
hitherto known . 

.Gypsum. The comparatively small amount of gypsum in the Goderich brine 
is also worthy of notice; this substance, being very sparingly soluble, 
especially in heated solutions, incrusts the boilers, and interferes 
seriously with the evaporation. Some of the Onondaga brines are 
almost saturated with gypsum, of which they hold nearly six parts 
in 1000, while the Goderich brine, as seen above, contains less than 
two parts. The Onondaga briues, at the same time, contain on 
an average, about fifteen per cent of salt, and those of Saginaw fro m 
.fifteen to nineteen, while the Goderich brine has nearly twenty-six 
per cent. 

For much of the above information J am inJebtcd to the published 
reports of Dr. Charles "-\ . Goesmann, the accom plished chemist 
.attached to the Onondaga Salt Co., of New York. An important 
fact, which results from his observations extending from May to 
November, inclusive, in 1862, is that the strength of the brines from 
~ he various wells was greatest in May, and diminished in the sum
mer and autumn months. These variations, however, did not exceed 
murc than one per cent. of sult in the brine, and arc probably 
connected with the greater amount of surface-water which finds its 
way downward in the summer time, as compared with the winter, 
when its flow is arrested by the frost. 

·supply of brine There is as yet but a single well at Goderich; this has now been 
regularly pumped since some 1ime in October, and furnishes 
from 500 to 700 gallons of saturated brine per hour, the former 
quantity being equal to about 560 bushels of salt in twenty-fom 
hours. A building is now completed, with fifty-two boilers, which 
produce six ty barrels of salt daily, or about one-third of the above 
estimated possible yield of the well. It is said that the quality of 
the brine · remains constant, even after several hours of pumping; 
this shows that the surface of salt exposed to the action of infiltrating 
waters is sufficient to yield an ample supply of saturated brine ; 
while the purity of this indicates that the water which serves to 
dissolve the salt is not contaminated to any extent by the bitter 
saline waters, which in various parts of this region impregnate the 
str.:.ta both above and below the salt-bearing horizon, but is not 
.irn,probably derived from the adjacent lake. 
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With regard to the probabilities of obtaining salt-\vclls by other Supply of brine 

borings in this region, it is to be remarked that the thickness of the 
<leposit of . alt traversed in the Goderich well may wanant us in 
expecting that its area may be considerable; though whether its 
g reatest extent will be inland, or beneath the waters of the lake, 
can only be known by experiment. It has already been explained 
that salt deposits have been formed in basins, ·whose limits were 
determined by the geographical surface at the time, and it is worthy 
of rema~·k that both here and in New York, the salt deposits are 
connected with a thickening of the Onondaga formation, which, in 
its thinner intermediate portion, is apparently almost destitute of 
salt; a fact suggesting former geographical depressions in which the 
two salt-bearing portions of the formation may have been deposited. 

Although it ·would be unsafe to predict that this development of 
sal t at the base of the Onondaga formation is so widely extended, 
its thickness at Tilsonburg, St. Mary's, London, and Enniskillen, 
is such that it seems probable that farther borings in these localities, 
·w here deep wells have already been sunk, may reach salifcrous 
strata eapable of yielding valuable brines. Judging from the 
experience at Goderich, the whole thickness of the rnft strata in 
which the gypsum and salt are included, does not exceed 200 feet, 
a nd it may be expected 1hat a less d istance than this in those wells 
whc-rc these lower shales have already been reached, ·would decide 
the question of tlie presence or absence of salt in these localities. 
In any event, it would probably be useless to penetrate the hard 
underlying strata of the Guelph formation, which SPem to have 
been reached in 1he Goderich well. 

Attempts have, at different times, been mad e at several places in 
Canada to find brines for salt-making, and waters have been obtained 
from which salt has actually been manufactured. These waters are v~rious salt 

of tvvo classes, the first very weak, as is the case with 1he mineral waters. 

springs of Caledonia, Plantagcnet, Gloucester, Lanoraie and St. 
Leon, which only contain from 80 to 90 grains of salt 1o the pint, 
and would require 500 or 600 gallons 10 yield a bushel of salt; 
besides which they contain small amounts of impurities. The 
second class is represented by waters like those of Kingston, Hal-
lowell, Ancaster, and St. Catherincs, which are stronger, but contain 
still larger quantities of bitter an<l deliquescent salts of lime and 
magnesia. Neither of these two classes of waters owe their saline 
matters to salt-bearing strata, but are probably derived from the 
ancient sea-waters, in some cases more or less modified, which still 
impregnate the porous sedimentary rocks. The chemical and geo· 
logical relations of these various waters are discussed at length in 
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the Geology of Canada, Chap. xviii, where analyses of a great many 
of them are givnn. (See ahso an essay on the Chemistry of 
Natural Waters, in the American Journal of Scienc , a n<l in the 
Canadian Naturalist for 1865). 

For the sa ke of illn strat ion and comparison, .f copy from 1hc 
Geology the analyses of the three strongest of the bitter saline waters 
above mentioned, and place against them, in the last column, the 
analysis of the Goderich brine; while in the lowest lint~ is given tht· 
number of grains of pure sa lt in a wine-pint of each. Tlw small 
amounts of potash, bromids, iodids and carbonates, which will b1~ 

found indicated in the Geology, pages 543, 5-17, are here omitted. 

COMPOSITION o~· VARIOUS SALT WATERS. 

---'---"---· --- --- -----

1 St. Cathcrines. i _-\nca8L<'r. , lfalloirdl. i Gol1crich. 

---------- I ·--

Chlorid of sodium ....... 29.8034 17.8280 3R.'i3 15 2.)(1. ()()I) 

Chloricl of calcium ...... H.8544 12.80:27 15.\!230 4"'-> . ·)~ 

Chlorid of magnesium ... 3. 3977 5.0737 12. !JOGO .:254 
Sulphate of lime ........ 2.l!J23 . 7iG9 .......... . 1 .88~ 

--------
In 1000 parts ....... .... I 50.2478 3G.4813 G7.5G05 i 2GL568 

' 
Specific gravity ...... .. . I 1.0360 l .02\Jl I .035l I 1.2050 

Grains of salt in a pint . . , 99" __ .) 134 29tl '.!274 

It wili be scPn from this that the St. Catherines water, from which 
salt was fonnPrly attempted to be made, contains only 225 grain. · 
of salt to the pint, or one-tenth as much as the Goderich brine, and 
with it not less than 172 grains of foreign matter$, ·which must b~ 
got rid of in the process of manufacture ; while the proportion of 
snch elements in the other two bitter waters of the above table is 
still greater, rendering them very unfit for salt-making. 

In this connection may be given the analysis of two other bitter 
sa line waters from western Canada, both of which have been 
obtained in boring for petroleum. The first of the::;c is from the 
well on Manitoulin Island, described on page 253 as No. 1, an<l 
was found at a depth of 192 feet from th e surface, after passing 
through the black slates of the Utica formation, and for 60 feet in 
t.hc underlying Trenton limestone. The water, as sent to me, was 
intensely bitter and saline to the taste ; it contained no trace of 
sulphates, nor yet of barium nor stro11tium. It was not examined for 
bromids or iodids, which, however, were probably present. The 
analysis of this water gave for 1000 parts-
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Cl1loric1 of sodium .......... _ . ....... . .. _ .. 4.SllO 
l'hlorid of polas.-<inm ..................... . 
Clilorid of calcium .. _ .................... . 
< 'hlo1·itl of mnglll' 'i nm ......... . .... . 

.10:2 
1:2 . .J.20 

3.G."iO 

:2l.GG:2 

This water is remarkable for tile amount of c!i loricl ol' calcium 
which it. eontai:1:s, equal to more titan one-!rnlf of the solid eoutcnts, 
a much larger proportion 1h::m in :rny of the bitter sal ine waters 

hitherto examined in Canada, or clsewher<'. In most wa1 e1s of tl:is 
class, the proportion of chlorid of potassium is small, r;.i.rcly a1taining 
to one-hundredth of the alkaline ehlori<ls, but. in the M:rnitoulin 
water it amounts to not li: ss than 1 G. G per cent., or more tlirm 3. 7 
per cent. of the entire solicl matters, a proportion as great as in 
modern sea-water. This peculiarity, not less than the absence of 
sulphates, would lead us to suspect tliat this wa ter rn::i.y he <leri\'ed, 
by diluti on, from an anc ient bittern, from wh ic h, owing 10 the cxccf:s 
of lime in the primitive sea"', tlJC sulpl1ates have been eliminated in 
1he form of gypsum, in tlic process of eYaporation. Frirther analyses 
of waters from this reg ion a re needed 10 complete their history. 

The second wate r to be noticecl is from the so-called Thame:,; 
well, sun k at Botliwcll for petroleum, jn 18G5. At a depth of ·!75 Bothwelh::lt 

feet from th e snrfocc , and probably at or near the base of the water. 

Corniferous limestone, a copions spring was m e t with, which rose 
to the smface, ancl on the lGth of September, 18G\ w as flowing at 
the rate of about 700 gallons per hour, of bitter very su lphurous 
water, with a littl e petroleum. The tempern.ture of thi s water was 
54°F., or about 7° abuve the mean temperature of the region, which 
is traversed by the isothermal line of L17° F. The water was pl:::ced 
i n carefully filled and well corked bottles, \vhich were la!d <J:1 th<'ir 
sides, a n cl 1 bus transported to the laboratory at Montreal. h; 
specific gravity was 1020. 9, and that of another portion colJectecl 
five days lat er, on the 21st September, was 1021.1. The water, 
which at the well, was transparent and colorlcss, was found on 
opening the bottles, to have become slightly yellowish. By furth er 
exposure to the a.ir it turned greenish-yellow, from the formation of 
a persulphid, and soon became coated with a film of sulphm, :he 
liqu i<l, after a while, again growing colorless. The color was at 
once destroyed by a little hydrochloric ac id, the water becoming 
opalescent from the separation of sulphur. T he recent water \vas 
feebly alkaline to litmus, but did not affect the color of curcurna 
paper. 

These characters showed the recent wate r to contain a soluble 
18 
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Both.well water monosulphid, whose presence was farther indicated by the ad dition 
of a solution of green vitriol, w hich gave an abundant precipitate of 
sulphid of iron. Nitroprussid of sodium gave a fine purple color 
with tl1e w ater, w hich was rendered more intense by the previous 
addit ion of a little caustic soda. 

Analysio. \Vhcn boiled , the recent water cvol ves abundance of su lphurctled 
hydrogen, and after twenty minutes of cbullition the reaction of 
::;ulphnr disappears from the water, which becomes turbid, from the 
::;eparation of a hydrate of magnesia, read ily soluble in a cold solu
t ion of sal-ammoniac . Crystals of gypsum are also deposited 
during the boiling. This volatilization of the sulphur is evidently 
due to the well-known decomposition of sulphid of magnesium, by 
boiling , into hydrated oxyll of magnesium and sulphmetted hydrogen 
gas. 1t was, lwweYcr, a question whether the whole of the sulphur 
in the recent water exis ted as a sulphid of sodium or magnesium, or 
whether a portion was present as sulphid of hydrogen, giving w ith 
the fo rmer a double sulphid MgS,HS. This problem, of con
siderable deli cacy, can only be solved by indirect means. For the 
determination of the whole amount of sulphid in the recent water, 
havin6 at th e we ll no other suitable reagent, I added to two bottl es 
of the wate r, a few grains each, of sulphate of copper; the sulphid 
thus preci pitated was afterwards collected and analysed. In that 
from one bottle, tbe amount of sulphur in the precipitate was directly 
determined, while in the other jt was deduced from that of the 
copper. Tliese two result:; ga vc , rcspecti vel.Y, . 460 and . 46 ,1 grams 
of sulphur to the litcr of water, t!Jc mean of which, . 462 , is equal to 
. 49 1 3Tan1s of sulpl1id of hydrogen. 

In addition to tliese, a determination was made on the water 
brought, to the laboratory. This, when mingled with an acid solu
tion of tcrchlorid of arsenic, gave a quantity of tersulphid of arsenic, 
equal to .460 grams of sulplmrctted hydrogen, indicat ing a sli ght 
loss of sulphur. 

Another bottle of tlic water liad however become more sulphurous 
than w hen taken from the well, and yielded an amount of tersulphid 
of arsenic equal to not less than . 828 grams of sulphurettcd hydrogen 
to the liter. The spontaneous development of sulphids in sulphated 
waters, when excluded from the air, and kept at elevated tempera
tures, is well known to be due to the reducing action of organic mat
ters, and in this case was perhaps caused by some forei gn substance 
accidentally present in the bottle . 

When a doubl e sulphid of sodium .and hydrogen exists in an 
alkaljne water, it is possible, by boiling, to destroy the compound, 
and by expelling the sulphid of hydrogen, to determine the amount 
of sulphur which i s present as a fixed monosulphicl. But when the 
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double >:ulphid has a base of magnesium, or cxbts in a water con- Bothwell water 

tainirig an excess of a soluble magnesi:rn salt , the ready decompo-
sition of Rulphid of magnesium will cause the whole of the sulphur 
to be carried of by boiling, iu the form of sulphurcttcd hydrogen, 
with separation of hydrate of magnesia, as is the case of th e Both-
well water. The following experiment was however devised, 
which showR the existence of a double sulphid in thi s water, and 
at the same time e nables u s to suggest a method which may pro-
bably be used for the complete analysis of this, and of s imilar waters. 

It is \Yell known that solutions of alkaline and earthy sulphicls 
dissolve tersulphid of arsenic, yielding double sulphid s, or sulph
arseni tes whose formula . for the alkaline bases, is, according to 
Berzelius, AsS3, 3MS, and for tl1c earthy bases As83, 2MS. If 
these proto~ulphid s arc combined with sulphid of hydrogen, forming 
double salt R, MS,HS, the latter will be displaced by the arsenious 
sulphid. Th e presence of such a compound in the Bothwell water 
was sho\Yn by adding to it freshly precipitated and carefully washed 
tcrsulphid of arsenic, which was rapidly di ssolved, with abundant 
disengagement of Fmlphuretted hydrogen gas. The solution, after 
d igestion for a few minutes at 36° Centigrade, was filtered from the 
e xcess of undi ssoh·ed sulpltid, and supersaturated with acetic acid, 
w hich tlirew down a t1uantity of sulphid of arsenic equal to .925 
gra in s to the liter. Another portion of the F"ame bottle of ·water, 
treated with an acid solution of terchlorid of arsenic, gave an 
amount of :oulphicl of arsenic equal to 1.110 grams to the liter. 

lf now w e suppose the dissolved sulphid of arsenic in the experi
ment above de::;cribecl to ha ,·c been in tli e state of a sulpharsenite of 
magnesium, AsS3, 2.MgS, in which the amount of sulphur in the two 
te rms is as 3: 2, we should have (3: 2:: .925: .617) .617 grams of 
the suiphid of arsenic in the last determination, derived from the 
magnesian sulphid, leaving l.110 - .617 = .493 grams clue to the 
sulphid of hydrogen in the water. If howe,·er the arsenious sulphid 
was dissolved as sulpharscnite of sodium, AsS3,3NaS, in which the 
sulphur ratio is 3: 3, we have evidently .925 of sulphid of arsenic 
derived from the sulphicl of sodium in the water, leaving only .1 85 
to be formed by the sulphid of hydrogen. Since however the water 
contains large proportions alike of the chlorids of sodium, calcium, 
and magnesium, we may suppose that there is a partition of bases, 
so that portions both of alkaline and earthy sulphids may be present. 
The excess of magnesian chlorid would, in any case, produce the 
complete decomposition, observed by boiling, into magnesia and 
sulphuretted hydrogen. 

Two questions then suggest themselves in the analysis of this 
water; the first as to the relatiYe proportions of sulphid of hydrogen 

18* 
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Ilothwell water and the monosnlphids of fixed bases, and the secon<l as to the ba~e 
or bases of these fixed snlphids. To resolve the first question, the 
following method is now proposed : add to one measured portion of 
the water, at the spring, an acid solution of terchlorid of arsenic, by 
which the whole amount of sulphid in the water may be determined. 
To another portion add a neutral solution of chloricl of zinc or proto
chlorid of iron, which will precipitate the sulph m of the fixed 
sulphid s only, liberating the sulphid of hydrogen. Having removed 
this by boiling, or by filtration, the insoluble metalli c sulphid might 
be treated with a mixture of a solution of tcrchlorid of arsenic and 
hydrochloric acid, by which means its sulphur would be obtained a8 
sulphid of arsenic, whose weight, as compared with that from the 
former determination, would show the quantities both of fixed and 
volatile sulphid in the water. In connection with this, a determination 
of the solvent power of the recent water for tcr::;ulphid of arsenic, 
would afford the means of solving the second question. I hope 
next year to be able to apply this method to the analysis of the 
Bothwell water, or ::;omc other of the ::;imiJar ::;ulphnrous waters of 
this region. 

Analysis. For the analysis of the Bothwell water, the sulphate of lime being 

Petro!ia. 

determined by the amount of sulphuric acid, the chloricls were cal
culated from the quantities of bases present, the sulphur corres
ponding to the dissolved sulphicl of arsenic being provisionally ef'ti 
mated as sulphicl of sodium. \Ve have thus for 1000 part s of the 
water, as follows : 

Chloritl of soditm1 ........... _ l+ .4-!GO 
Chlorid of pota~sium ........ . 
Chlorid of calcium ....... _ ... . 
Chloricl of magnctiium. _ . 
8ulphate of lime .... _ ..... .. . 
Snlphitl of sodium ....... _ . .. . 
1-'ulphitl of hydrogrn ......... . 

.:J3j0 
0.183U 
.i.7%0 
3.0.580 

_ S797~ ' ' lJT ' 
)-G- =.-;b( :-;. 

.l I I 

~7.773+ 

Waters like this of Bothwell arc not unfrequently met with in ihe 
borings in the adjacen t region, especially in those of Enniskillcn. 
In a well at Petralia, noticed on page 246, at a depth of 471 feet from 
the surface, and 171 feet from the summit of the limestone, a 
copious ::;pring of this kind was struck, which fill ed the bore of the 
well, and flowed in a copious stream, bearing with it a little petroleum. 
It was a very bitter saline, which dissolved sulphid of arsenic, and 
gave a purple color with nitroprussid of sodium: but was less strongly 
sulphurous than that of Bothwell. vVaters apparently s imilar, ai·e 
pumped from se\·eral of the oil-wells in the vicinity. 
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Another e.·amplc occurred in the Chat ham well, described on page Chatham. 

247. Tn this, at a depth of about 600 feet, and consequently about 
236 feet from the summit of the Corniferous limestone, a powerful 
spring of bitter sulphurous vrnter was struck, which flowed for several 
months, until arrested hy a plug driven into the bore. A portion of 
this water was rece ived by Prof. Croft of Toronto, to whom l am CroJ'.'s analysis 

indebted for the notes of a partial analysis of it. He found it to be 
a bitter saline, with a specific gravity of, 1039. S, and holding about . 
51.0 parts in 1000 of solid matters, consisting chiefly of alkaline 
and earthy chlorid;;:, with very little sulphate, traces of carbonates, 
and no free carbonic ac icJ. This water, when received by him, wa;;: 
gr eni sh in color, deposited sulphur on exposure to the air, and 
became milky when treated ·with carbonic acid gas. Jt gave a black 
precip itate ol ;;:ulphid of iron with a solution of g reen \·iniol, and a 
purple color with nitroprussicl of ;;:odium. 

From tbe facts observed in these three wells, it would appear 
that these watcrB occur beneath the Corniferons limestone, and in Source of these 

tl f l 0 d f . 1,. · l I waters. ie upper part o t Jc non aga ormat10n. neH strong su p Jurous 
impregnation, w hich, in the case of the Bothwell water, greatly 
exceeds that of most known sulphurous waters of other regions, 
rende rs them well worthy of the attention of medical practitioners, Medicinal im

inasmucli as they \':i ll be found to combine the virtues of bitter portance. 

salines, like that of St. Catbc-rines, with those clue to a 'considerable 
portion of a soluble sulphid. The sulphurous impregnation is 
doubtless to be ascribed to the reducing action of hy<lrocarbonaceous 
matters on the sulphate" which these waters contain. It may there-
fore happen the proportion o( snlphids in them will be found subject 
to variations. 

Various circumstances may give rise to changes in the cornposi- Chan~esin 
tion of mineral waters ; bes ides the varying results of a secondary water~. 
reaction, like that just referred to, (which may in some cases go so 
far as to decompose the whole of the sulphate in a given water,) we 
may mention the greater or less dilution of the saline matters by 
surface-waters, as has been suggested in the case of the Onondaga 
brines , whose composition changes with the seasons of the year. 
I have already pointed out in the Geology, (chapter xviii,) that those 
mineral waters of the province, in which soda-salts predominate, 
may be divided into four classe;;:. In the first of these is included Four classes o 

f'trong and bitter salincs, like those of St. Cat.herines and Ancaster, waters. 

noticed above, containing large quantiti es of the chlorids of calcium 
and magnesium, and little or no carbonate. In the second class, the 
proportion of the earthy chlorids is greatly diminished, while in the 
third, they have entirely disappeared, and in their stead small 
port ions of ca rbonate of soda nre mingled with the chlorid of sodium. 
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springs. 
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In the fourth class, 1 he carbonate of soda predominates, arnl is 
accompanied by earthy carbonates, which arc also met with in the 
second and thi rd classe;;;. The fourth class is generally weakest, 
the third stronger, the second ;;;tronger stil l, and the first the strongest 
of all , in ;;;aline matter,,. These waters arc often fonnd associated, 
and apparently issuing from the same lines of distmbance and frac
ture. As al ready expla ined in tl1c chapter aborn referred to, these 
water;: of the second and thi,rd classes seem to haYc been prodLlced 
by the mingl in g, in vari ous proportions, of the water" of the fir,;:t and 
fourth clas;:e;: , which have thei r sonrcc in different groups of ;;trala. 
SL1ch be ing the ca;;e, it is evident that whatever should effect tli c 
relative strength, or th e proportion or one of these water;;, would 
prod nee cliangcs in the rcsu lting m ix tu re, and even cause it to pass 
fro m one to the other of the intermediate classes. 

Changes of thi s kind are Ycry evi dent in the waters of the 
Caledonia springs. Jn Se ptember, 1847, I submitted these waters 
to a nalys is, and repeated the operation on fresh ly gathered portions 

I 

of them, in J anuary, 1865. The results of these two series of 
analyses, a t :=m interval of more than six teen ycarf', a re giYen in the 
following table . The more detailed result::' of 1hc analyses of 1847, 
will be found iii. th e Geology of Canada. 

It w i ll be obscn·ccl th at the three Caledon ia waters, in 1847, were 
a ll alkaline, be longing to the third class, though the proportions 
of the carbonate of soda were unlike. Sulphate;;; \Yore also 
present in all of them, though most abundant in the Sulphur 
spring , which, although holding the smallest amount of solid 
matters, was th e most a lkaline . In January, 1865, however, the 
fin:t and second of these waters liacl ceased to be alkaline, and 
conta ined, in,.;teacl of carbonate of soda, small quantities of earthy 
chloricl, causing them to; enter into the f'econd class. 'They no 
no longer containccl any snlphatcs , but, on the contrary, portions of 
baryta and strnnt ia . Only the Sulphur spring, which in 18.J.7 con
tained the largest propor1ions of carbonate of soda ancl of su lphates, 
still retai ned these C'lemcnts, though in d iminished amounts , and 
was feebly impregnated with sulphuretted hydrogen. If\\ e sup pose 
these waters to a ri se from the commingl ing of saline waters con
taining earthy chloricls and salts of baryta and strontia, with waters 
of the fourt h e la~s , holding carbonate and sulphate of soda, it is 
evident that a suffi cient quantity of the latter water would decom
pose th e earthy chlorids, and prec ipitate the salt;: of baryta and 
strontia; w hil e an excess would giYc use to qlkaline-sal ine waters, 
co ntaining sulplrnt c and carbonate of soda, such as were the three 
springs of Caledonia in 18-17. A falling-off in the supply of the 
sulph ated alkaline water has howcn'r taken pl ace, and the re~ult is 
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seen in the appearance of chlori<l o f magne;::iurn, an<l of lrnryta ancl 
strontia, in two of the springs, and in a diminished proportion of 
carbonate of Roda in tbc Sulphur spring. 

These later analyses being directed eh iefly 1o th e determination Comparat ive. 

of these changes, no attempt "\Yas macle to dqtermine the potassium, analyse.~. 
iodine, and bromine. For the purposes of comparison, the two series 
of analyses arc here put in juxtaposition; the elements just mentioned 
being included wi1h the chloricl of sodium, ancl the figures reduced 
to three pl ace;:: of decimals. The precipitate by a solution of gypRum 
from the concentrated and acidulatc<l water, was regarded as sulphate 
of strontia, and calcula1<'d as ;:;ucl1, bu't was in part ;:;u lphate of 
baryta. 

TABLE ;<HOWlNG THE CHANGES IN TJIF. CAL~:DO:'ll l A SI'RfNGS. 

] . Gas Sp1·ing. 2. ~al i1w f:lpl'i ng. 1:;;. f.;nlplrnr ~~p1·ing.·1 
------1 

11 I JS.J,i. 18().). ; JS.J,i. J. ():) . 18..J.7. JSG.>. I 

I Chlor. 
-------- --------

soclium .... 1.014 (\ . . )70 r, .488 G. 010 ;~.RIG 1. GS.) 
i " magnesium .. . 0:2-1 .O:.W 
f.\ulph. potash ... .... _!)().) . ()11.i .UIS .021 
Carb. soda ........ .O..J.8 I . llG . ·F1fi .Wil 

" lime . .. : ...... 1 
.J..J.8 .!1\JG . l Ii .11\).j . :!]() .017 

" ]11rtgn.~ SU\i . ... . 
1 

. . -1:2li _..j,j,j . :i I I . .JG\l .:20-1, .. :2:28 

" st rontm ...... .00\l .111:2 
I 

Silicn. ............... ' .0:21 I . 0:20 .O·U . U I 5 .O~-! . (J:2] 
----

In JOOO pm·ts .. 7.18:2 7 .114 j . :~ -.t.) 'j .. 5~1 ·I. \l38 ..J.1:2:i 

Jn the re cent analyses of these waters, the c;:ubonic acicl jn the 
Gas spring was found to equal for 1000 parts, .G71 ; of which . 278 
\Vere required for tlw ncu1ral carbonates . The Salin(' spring con-
tained . 66 i of carbonic acid; of which . 290 go to mnkc 11p tile nentral Carbon ic acid. 

carbonates. The Snlphur ;::pring, in like manner, g:we of (::1rbonic 
flcid .573; while the neutra l carbonates of the water require only 
. l!:ll. All of the;::c waters, in .lan11ary 18G5, tlm;:: con1ainecl an 
excess of carbonic acid above that required to form hicarlJonates 
with the carbonated bases present; whi le tlH' analy;:;e;:: of the :'fllTif~ 

spri ngs, in 1847, showed a quantity of carbonic acid in::; nffi c:if'nt for 
the formation of bicarbona1c;::. 

The Harrowgat.c springs in England 11avc nnclergonc (:hangcs not 
nnlike those of Caledonia. Several of the 1-larrowgate waters, all 
of which were found by Dr. IIofm;inn, in 1854, to contain sulphate 
of lime, have been exam in ed hy 1\fr. Davi", in 18GG, and found, 
v1ith one exception, to !Jc now free l'rom sulphate, :1ncl 10 contain 
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instead, salts of baryta, cycn in the sulphurettcd waters. Great 
differences arc here, as elsewhere, observed between closely adja
cent springs, and in one of them, a strong saline holding chiori<l of 
barium, Dr. Muspratt bas recently detected a small amount of pro
tochlorid of iron . (Chclllical News, vol. xiii, passim.) 

Ch:i.mblpvater The waters of a spring of the fourth class, found at Charnbly, have 
exhibited changes in composition, which are not without interest. 
Two analyses of its water, as collected in October, 1851, and October, 
1552, are given in the Geology, and arc repeated below, with the 
rc:mlt::; of a third analysis, made of the water collected in August 
186J, during a very dry season. This water is distinctly thermal, 
it,.; temperature being 53° F. (wliich is also that of •anothcr similar 
spring in the same parish,) while the mcnn annual temperature of 
Chambly cannot differ much from that of Montreal, (which is 44°.6,) 
ancl may probably be taken at 45° F. 

ANALYSJ<:::i OF TUE CJJAJ\lllLY SODA SPnING. 

]8,j I. 

Clilorid of polas~ium... . . . . . unclct. 
~odium ... ....... . 

( 'a;-honatc " .... , .. . . . 
lime ............ . 
1nagne~ia ~ . .. .... . 
r>lronl in ..... .... . 

'· iron . . ........... . 
_\.lumitrn ::me! pltosphalc ..... . 
Silicn, ............. .. ..... . 
11orutcs, iotlids and bromitls,. 

fn J UOO part-.............. . 

·SGS~I 

l .0:2'J.J 
•()j.jJ! 

·()!108 

uncle t. 

" 
·1:2:20 

traces. 

~.163:2 

·()3:2..J. 
. 8-381 

l .OGO-t 
·O:JSO 
·UIG.3 
·()OJ.) 

·00:2-l 
·Q06:l 
·0130 

traces. 

2.1322 

l G..J.. 

·018:2 
·SSJ(i 
. 0!~:20 
·0:23:l 
·OG.)0 

um let. 
" 
" 

·orno 
traces. 

1.9911 

The diminutions in the proportions of the carbonates of lime and 
magnesia, a ncl especially in the silica, are worthy of notice. Often 
repeated analyse,.; are of course necessary to determine whether the 
changes in these Yarious watern are permanent, or whether they are 
per iodical and <le pendant on the changes of the seasons. . 
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O\" THE POlWSITY OF HOCKS. 

All rocks arc more or lcs:; porous, and most unaltered sedimen· Porous rock~; 

tary ones possess th is character to a very considerable degree. Such 
rocks when taken from the quarries, arc more or less completely 
. .;aturated with water, from which, indeed, they baYe never been 
free since the time of their formation. This water they gradually 
lose when cxpo:-ed to th e air, and, as is well kno"·n in tbe case of 
many lmilding-;.to1ws, become much harder tban before. Tlic 
pol'osity of rocks is of considerable importance in relation to their 
value as builrling material.;;. The open s1:iaccs between the par-
ticles dimini :::h t he cohesion of the mass, and in addition to thi:; the 
\vatcr held in tbc pores of a rock, when exposed to cold, tends, by itR 
ex pansion in freezing, to clif•intcgralc the mass, and cause it to crum-
ble, a consideration of much importance in a cold climate. Other 
thi ngs being equal, it may probably be said that the Yalue of a stone 
for bui ldi ng purpo:"es i:; inversely as its porosity or absorbing power. 

The study of th e porosi ty of rock s is, morcoYer, of much interest 
from a geological point of Yiew . As I have else1,vhere cndeavored 
to f' he\\', (ante, page 271, and Arner. Jom. Science, [2, ] xxxix. 184;) Hol<ling water, 

the origin of most of the nmriat c!l saline !"prings is to be sought in 
old sea-waters imprisoned in ancient sedimentary strata, which must 
now hold in their porec; an amount of water bearing a considerable 
proportion to the entire volume of the present ocean. The observa-
tion.: !Jere gi1·en, were made in 1SG4, with reference to both of the 
above consiclerationc;, and arc given in part, and in a condensed 
foriu, in the American Joumal, as cited above, and in the Canadian 
Natural i;.t for .I! ebruary I 865, page 10. 

The met hod of in vc~tigation was as follows : Smnli broken frag- Moue of trial. 

ment:; of the roek:-,-generally from 300 to 600 grains in weight-were 
"elected, and freed from "cnles or loose grains, which might, by fall-
ing off during the experiment, Yitiatc the results. These specimens 
were carefully dried at abou·t 200° F., till they ceased to Jose weight; 
most of th em had, however, been long preserved in a dry room, and 
were found to be nearly free from moisture. The weight of the 
specimens having been clet<'rminecl, they were placed with their 
lower portion;;.; in "·::i.ter, and allowed to re ma in for some hours, after 
which tlwy \\'ere r·o1·ere<l with water, and pl aced under the ex-
hausted reeeiYer of an air-pump, by which process a large portion of 
air was remoYecl. The ex liaustion of the reeei 1·cr wa:s seycral times 
repeated, at intervals, nntil the portions of rock were as nearly as pos-
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s ib le saturated, nnd bubbles ceased to esf'ape on further exhaustion. 
They \\-e re then removed, earcfolly \viped with lilotting-paper, a.ml 
aga in weighed -fi r,.: t in ai r, and then in water. Thcf<e t hrcc weigh
ings furnish the data necc,.;sary for dcterrnining,-

I. The specific gn1Yity of the mas,_, or the apparent ::-pceific grav ity, 
compared with water as unity. · 

II. The specific: graYity of the particle,;, or real ,;pceific gravity. 
HI. The vol nme of water abso rbed by 100 YO!llrncs of the rock. 
Iv. The \\"eight of \Valer absorbcll by 100 parts by weight r 

the rock. 
The loss in weight of the saturated rock, \\-hen w e ighed in water, 

being equal to that of the volnme of water di splaced by the mass, 
enables us to determine the spec ific ,o-ra vity of tlw latter; \Yhile this 
loss in weight, less the weight of the water absorbed by the mass, 
g ive;; the true vol ume of water d i,-plaeerl by its partide s, and henet· 
the m eans of d e termining their spec ific graYity . T hr; div ision, by tlw 
vo lume of water di,.;plaecd, of the amount of water absorbed, g ives 
the absorption by volume, and the division of the weight of the 
water absorbC',l, by th at of the dry mass , the ab,-orpt ion by we ight: 

a= the weight of tllf• <lry rock . 
b =the we ight of wate r \\-h ich the rock c:an ab:-'orb. 
c = the lo">' of w eight , in water, of the ,.;;itnratPd rock. 

\Ve have then the follo'.Ying equations : 
I. c: a :: 1.000 : x =specific gra·;ity of the mas,;, or apparent 

:;;pccific g ravity, water be ing 1.000. 
II. c-'; : a :: 1.000 : x = sp2ci fi c grav it y of the particles, or re al 

specific gravity. 
Ill. c: b :: 100: :i: = rnlu111c o!' \\·atc r ab;::orhed by one Jrnndred 

Yolumes oft he roc k . 
IV. a: b :: 100 : x =-= \\"(• ight oC wate r ab,.:o:-bcd hy one hundJ'( d 

parts by weight of the roe!-. 
From these the following table lia,; been calc:nlatcd, the rcr; 11 ]1

.._ 

g iven un<l er the last fom columns eone,.:ponclin,!:i to the four cqn a
tions above. 

A s imilar :;e ri e;:: of rcr;nlts w il l 1Je fonnd in a rcpnrt to the Bri ti:- h 
House of Common;.; , i11 18!::9, by l\1 cs;.; r:;. Ba rry, Dclabcche and Smith. 
made w ith reference to the choice of bui ldin g ston"" for the [l ouse;.; 
of P arli ament. They mad e u se of b locks of a)l inch cn bc, which 
were tirst ,.:oa kcd in wate r, anc.l then placed under thP \·acuum of' an 
a ir-pump, a;:: in my own c.xpc rimcn1". Th e follO\Yin g n;amplcs rue 
taken from a ta ble in the abo\"C repori, g iving the rc,;nlts for thi;ty
six spec im ens of building-stone;:: . The va lne of 111 , or the absorption 
of water for one hnndred volumes of rock, i s a,; fol lO\n: : fo r three 
;::i li c ion s l i mestonc;::, 5. 3, 8 . 5, 10. 9 ; fo l' fon r near! y pnrP Ii me;::tonef', 

I 
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from the oolitc, 18.0, 20.6, 24.'l, 31.0; for four magncsi'an lime- Porosity of 

d r . l 10 7 11 o rocks. stones, 18. 2, 23. 9, 24. 9, 26. 7 ; an 1or s1x: sane stones . , . ~, 
14.3, 15.6, 17.4,and22.1. Thesenumbersrcprcsenttheabsorpt ion 
ob1ained by the aid of the air-pump, without which it is impossible 
to remove all the air from the pores of the previously dried rock. 
Thus a cube of two inches, of a sandstone which takes up in 1his way 
14. 3 of water, only absorbed 8. 0 by prolonged i mmcrsion in wa1er; 
an oolitic limcstmle capable of holding 20. 6, in like manner absorbed 
only 13.5; and a rnagnesia n limestone only D.1, instcall of 24.-1. 

TABLE OF THE: DENSITY AND POROSITY OF Y.~RTOUS ROCK,". 

I. 11. ]Jf. 

1 Sand~~onc. J'oL~·.lam,-h'.1.nl arnl 1\ltil0 .. :!.GOI 2.1\H ] . ;}\) . .'JO 
2 :.!.5GO 2.li38 o) --) l . nG 

I 
-· 1~ 

.'l 
,, 

:~. :)63 2.G33 :!. :!G .S~ 
4 " ~ .. ) >7 2.Gl8 2 . ..j. 7 .9G 
5 with ~olithus ... :!.4.JJ 2.G36 1).0-1, 2.83 
G " 2.432 :! . Ml 7. \10 •) 9r: ............ . .. d.-iJ 

7 " \\·itlt J,inguh .... :! .. 'lGG I 2.Gll \I . ;33 ::: . 9G 
8 '· ·"ill<' l')'-grrc-n, a1·gillarcou-; .. :! . ll\J 2.10.5 •) ,....., 1.00 - · l•J 

9 " :!_G-1,2 I :!.719 ~.R.) l.08 
JO " ~Iedirnt-l'<'< l 2.529 2.167 8 'J- :J.3l I <.. .v j 

11 :!.481 i 2.17G 10.06 -1-.M 
12 '· D0Yonian-finP1 !-(!'a)' ..•.•... :UlO :?.rHG :211.:2-l- \l.:".i\) 
]3 :!.099 :!. (;-!.) :!0.6:2 \l. :-01) 

14 .. .. ........ :!.086 I :2.G-!\J :.n.:?7 10.:?2 
15 Shale. 8illery-rcd, argillaccous ....... :?. Gi-± I :!. 78-! :::. 9G 1 .4\J I 

JG " Hudson River-black, ·· ....... :!. :)20 :!.1-!7 I. \l..J. 3.H 

I 
I 

17 " Utica-pyroschist .............. :!.317 

I 
2. 33-! . 'j;) . :u 

18 " " " 2.373 :U\JG .\13 . :rn ... - ......... 
19 " " " 2.370 :3.421 2.10 .:-.8 ..... ·- ...... 
20 Limestone. Trenton-black, compact ... :!.706 :?.71+ 

I 
.:30 .11 I 

21 " " gra.y, '· :?.707 :!.715 . ;~J 
I 

.Jl 
22 " " · · crystalline ... :!. 6-!3 :!.613 l. JG .H 
23 " Trenton-gl'ay, ·· .... I 2.611 :!.708 I _;)-J. .. -,o 
2-! " Trenton- " :!.638 2.6 .j, I .Ill . (j;j 

:I 
I 

.; 

25 " :\iagara- " ') r:11 - :3.f\19 .). :!/ :?.US ~.•loJI 

26 Dolomite. Calciferons-Bcanhumoi,.;_ ... 2 .172 ~-~;~J :! . l .j _j8 
27 '· ~.707 ~-~·'38 :i. ;);J J.:!8 

:I 
I 

28 :!.G:J.j 2.~:?:? I I\. tl] :? . ;) l 
2\) .. )lingan ....... 2.GOI I 2.K3~ l.:?:2 :? . 77 

ii 30 " (~nlt ... .... .<;uclph ......... 2 .. ):!7 :!.S:?O Ill .GO ·Ll\J 
1i 

i[ 
I 

31 " 2.f>28 :U\10 I J ll. 0-~ ::. \17 I · ........ 
I 32 

,, 
Onondaga .. ."W alkel'Lon ... . . . :2 .. 517 :!.~:!.) 10.\l:! 4.3.'l I 33 " <'hazy, argillaccous-Ram,.;ay. 2.-!42 I :.!.824 13. 5.) .) _;')5 I 

3-! " " ]foll ... 2.717 I :!.823 3. 7,) l. 39 
35 " 2.603 :!.82:> ·-1.60 ., . 73 

I 36 " 2.508 :.'.891 J0.12 :3.89 
37 Limestone. T0rtial'y. Cacn . France ..... l .8:j0 2.G:37 2\l.49 J .:>.s:; 
38 " J .RGO :2.M+ :!G. 9;3 H.48 ... ·· 1 39 

,, J. 8.)\) 2.lill :!0 .. )-J. lG.05 ..... 

The rocks in tbe preceecling table, with the exception of six, are 
from the Silnri:i.n formations of C:i.nad:i.. ~o;:. 12, 13, and U :i.re 
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Building stones specimens of the fine gray si li cious sandstone from Ohio, used in 
the cons1ruction of Molson's new banking house ; while Nos. 37, 38 
and 39 are portions of the i;;oft white limestone imported from France, 
and employed in the cons;,ruction of the new English cathedral in 
this city. It will be ~een that the one is capable of absorbing nearly 
three-tenths, and the other more than two tenths of its volume of 
water; a property which can hardly fail to impair the durability of 
these building stones, when they are exposed to the rigors of a 
Canadian climate. In contrast with this it may be noticed that the 
.gray granular limestones, Nos. 22, 23 and 24, which are those of 
Montreal and Deschambault, employed for building purposes in 
Montreal and Quebec, absorb less than two hundredths, and the 
Sillery sandf'tonc, also employed in 1he latter city, less than three 
hundredths of water. It is proposed to continue these inquiries, and 
to extend them to various crystalline and metamorphic rocks. In this 
connection, a determination of the comparative strength of these 
rock:::, a" shcwn by their resistance to a crushing forec, would be 
of importance . 

J\fodes ofwork
ing pi:at. 

!']~AT' A;{D ITS APPL lCATIO~~--

For more t ltan twenty years past the Geological Sun-ey has called 
attention to the uses of peat, and to the existence of large .deposits of 
it in the province. 1n the annual Report for 1845-6, p. 96, and 
again in that for 1E49-50, pages 97-99, statements were made with 
regard to its u><c in foreign countries for generating steam, and for 
smelting and working iron. Later, in the Report for 1853-56, pages 
425-426, fact~ and figures were given with regard to the consumption 
and cof't of peat fuel in France, and finally in the General Report, 
pnbli~hcd in 1863, the question of the manufacture and application 
of peat was discussed in considerable detail on pages 771-784. 

The different procc. ses proposed for drying and reducing peat to 
a compact form were there explained, and it was shown that a great 
difficulty in preparing this fuel arises from its sponginess and elas
ticity; in consequence of which it retains a great deal of water, and 
is not easily reduced to a solid mass, but if compressed when moist, 
expands again in drying. Various exped ients for pulverizing, and 
consolidating by pressure, the previouslydried peat, have been brought 
forward , but are all more or less diflicult or costly in execution. It 
hai;;, however, been found that by previously comminuting the fibrous 
peat, or reducing it to a pulp, the spontaneous contraction of the mass 
on drying, suffices, w ithout any compression, to give it the solidity 
and dens ity required, and to fit it for use as fuel. To effect this in 
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:-::tationary mills, however, involves the transport of the peat, saturated 
·with water, to the place of \vorking, and the subsequent di stribution 
of the pulp OYCr a large surface, for the purpose of drying . 

Mr. James Hodges, the eminent English engineer, has however Plan of l\lr. 

conceived the happy idea of a manufactory which should be made Hodges. 

to float abou~ in the bog, cutting its own channel, excavating and 
pulping the pe:-it, and finally spreading it out to dry ; th e whole 
withont the aid of manual Jabor. Thi s problem, af1er thrcP years 
of tria ls, he has soh-ccl, and many person:; ha,·e , within the last year, 
had an opportun ity of sPcing his machinery in successful operation 
in Bulstrodc, on the Three Rivers and Artbabaska railway. As the 
results of this invention arc doubtles;; destined to be of great impor-
tance for the province, it may be well to g ive a short <lc;;cription or 
the system of Mr. Hodges, which we Pxtract from a pamphlet 
recently published by him on the subject. 

"An extensive undrained bog, from eight to 1wcln? feet in depth 
-or, i f deeper, the bettcr,-having bcPn sclcctccl, the fi rst process is 
to trace out at some distance from the marg in, a contour-level Jinc 
of, say, several miles in extent. Along this line, a space of some 
n ineteen feet in w id th must be cleared, and th e live moss or turf 
ent irely removed ; by the s ide of this, a space ninety feet in w idth is 
to be cleared and drained to recei ve the pulped peat." 

" At one end of the contour-line before mc.ntioncd, a barge or scow 
eighty fee t long, with six teen feet beam, and six foct deep, must be 
constructed , and launched into a hole dug in the bog to receive it . 
This barge or scow is to contain all the machine ry ncce8sary for the Peal machine. 

complete manufacture of the peat. At one encl of the scow is placed 
a pair of large screw-augers, eleven feet in di ameter, which, being 
provided with proper shafting and gearing, are made to rcvoh·c, by 
rneans of a steam-engine placed on the rear of the vessel. These 
augers or sc rew-excavators bore the peat of the bog in precisely th e 
same manner that a common auger bores into wood ; and the scow 
being made to rnoYe onwards, as the boring proceeds, a canal nineteen Cutting canal. 

feet wide, and from four to six fee t deep, is formed, in which the 
scow, with its burden of m achinery, floats , the water from the 
adjaN'nt peat draining into and filling the canal as fast as it is made, 

• and the usual speed of the scow being some fifteen feet per hour. A 
competent engineer shou ld determine and lay out the canal-le vel, as 
well as arrange its water-supply, upon which depends in a great 
measure the successful working of the whole." 

" The peat, when cut out or excavated by the sere \\·:::, i::; Pulping. 

delivered into the barge, and conveyed , by means of an elevator, to a 
hopper, into which it is tumbled. It then passes through machinery 
w hich removes all sticks and roots, and eventually destroying the fibre, 



Cutltnfl'. 

Draining". 
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rcduccf' the peat to a homogeneous mass of soft pulp, like well
tempcretl mortar. Tl1is pulp then passes into a long spout or dis-
1ributor, whicli, extending at right angles, over the side of the scow, 
sprcacls out the pulp upon the levelled moss by the side of the canal, 
in a thin sheet, nine inches in thickness, and ninety feet in width." 

'' After the layer of pulp has been exposed for a couple of days, 
or for a shorter time in hot weather, it becomes consolidated, and 
begins to show cracks. As soon as these appear, the pulp-bed is 
divided by transverse cuts, at intervals of six inches. The opera
tion is performed by two men, one on each side of the bed, who, 
by means of a rope, pull a frame-work of wood carrying curved 
knives, six inches apart, across it. A little practice ena blcs them 
to perform this work with great accnracy. A few days more 
hardens the pulp so much, that it ·will bear the weight of a man 
upon a plank laid upon the surface. It is then divided by longitu
d inal cut:<, eighteen inches apart; these are made by a circular 
plate of iron, which being pushed along, cuts like a circular saw, 
and :<cvers the peat to the bottom. In making these last cuts, care 
l'hould be taken that they go quite through the peat, so that the 
surface-water from rainc; may freely pass off through the drains 
beneath, into the canal. In about a fortnight the shrinking of th e 
peat-bed causes the cuts made in it to open, and the whole presents 
the appearance of an immense floor, covered with bricks eighteen 
inches long by six inches wide. As soon as these are sufficiently 
hard for handling, they are taken up and stacked for further drying." 

" In the manufacture of peat fuel, considerable expcrjencc is 
required, and unless attention is paid to matters of detail, apparently 
of little importance, serious loss may be the result. In forming or 
uncovering the canal-track, nothing more is required than that the 
turf or live moss, about s ix inches in thicl,mess, together with the 
roots of all trees upon the surface of the bog, should be removed; 
and as upon all undrained bogs, the roots of such stunted trees as 
grow there, are close to the surface, this operation is easily accom
plishe<l." 

" In the preparation of the pulp-beds great care is require<l, and a 
r;urface should be obtained as level and even as possible. The roots 
of all trees must be removed, and this is more readily accomplished 
with the trees themselves, by which means considerable labour may 
be saved, one man pulling them down on one side, while another, 
with an axe, cuts the lateral roots at some distance from the stem, 
leaving the smaller portions behind. The long grass, shrubs, ancl 
rank mosses are cut down with a short scythe, and used in filling 
up any jrregularities on the surface. Drains from nine to twelve 
inches deep should also be cut, and covered over 'vith the turf taken 
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from the canal-track. The soil from the drains may also be used in 
levelling and filling up inequalities in the pulp-bed. In some places, 
\Vhere the growth of shrubs bas been very rank and coarse, the tmf 
over 1hc \vholc surface intended for 1he pulp-l>cds has been cut into 
strips and im·ertcd, but it is better to cut drains, nnd leave th e turf in 
its natural position. The soft pulp, when poured upon it in a semi
Huid state, aclvance::;, lava-l ike_, pressing clown any small branchec: 
of o,lnubs and the long grasses which may be standing in the way 
of its on-ward progress. 

" The pulp should not be deposited nearer than five feet from the 
canal, and upon the space between may be placed any surplus moss 
or turf from the uncovering of the canal-track, which will not only 
keep the pulp in place, but also form a road and towing-path for the 
canal. At lhe rear, or ninety feet from this bank, a double thick
rwss of turf is all that is necessary to complete the pulp-beds." 

"The canal-track and pulp-beds being prepared, and tlie scow, 
vrilh its machinery, in position, nothing more is required than to set 
it in motion, giving the necessary feed, say one and a half inches 
for each revolution of the screw-excavators, which rnay be increased 
to three inches or more if necessary. As 1 he screws rcvol ve they cut Cutting the 

' ' pea t. 
off continuous slices of the peat, which, by the assistance of a couple 
of men, arc delivered through the rear of the shield in which the 
screws work, into a well in the bow of the scow. These m~n also 
remove any large masses of extraneous material, such as pieces of 
wood, roots of trees, etc., which may come in. l t is sometimes 
required, "\Yl1en working a peat which is very full of roots, to have a 
man placed in front, to remove them as they arc brought up by the 
knives of the screws; roots as heavy as a man can lift being 
occas ionally cxca1·ated." 

" After the peat is delivered into the well, it is canicd by means 
of an elevator, and tumbled into a hopper, from which it passes 
through the stick- and fibre-catcher, and through the pulping and 
distributing trough, without any assistance whatever; it being only Grinding. 

necessary to f'ee that the stick-catcher is kept clear, ancl occasionally, 
when the pulp is too stiff or dry, to turn on water, from a pump, 
ll ntil it is reduced to a proper consistency." 

" The levelling of the pulp should be done as evenly and as 
smoothly as possible. A few clays' experience will enable any 
intelligent man to accomplish this, and upon its being well done 
depends, in some measure, the quality of the skin upon the peat, so 
essential, not only in shedding the rain and preventing cracking 
in the sun, but also for giving a permanent toughness to the 
bricks." 

"The cre\v of tlie scow, all told, will number six, including the 
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master, wlw keeps the knives of the scrcw-cxca\·ator clean, and 
:-:ces that all is going on right. Two men arc required at the screw
cxcavator:;., one engine-man, one man to level the pulp, and ('nc 
man to attend the stick-catcher ancl tile pnlp-,o;pout." 

" The time required for the cl rying of the peat bricks, prrparcd a:-: 
above clc:-:eribcd, will depenc.l much upon the we at her; but if the 
pnlp-bcc.l when first spread ont, Im:-: a thickncs,; of no more than 
nine ineltc:-:, which it should nen'r exceed, t w0 ·week:-: w i 11 be «dli-

Stac nng. cicnt to harden it for th e proce:-:s of stac king or fooling. Tile fooling 
i:-: done by gangs of men anc.l boy:-:,-onc man and three boys working 
together ;-the man, using a suitable tool, separates tlic brick:-:, -..Yhich 
the boy:-: foot, or place in groups or stacks of fi\·c: four :-:tam1 on 
the ir ends, inclining to each other, w ith their tops touching, llw fifth 
being balanced horizontally upon them. A man and three boy...: will 
foot fom thouf'arnl bricks in a day. After the brieks have been 
C'xposcd to the weather for a few days, they should be r<'-footcd, or 
turned, t\\·o boys handling four thousand as a day':; work. ~othing 

now remains to be <lone but to wheel the bricks, when sufficiently 
dry, into barge:-:, anc.l convey them 10 the store. In all case:;, peat 
fuel iE: more solid an<l st:tnds the hlast better, if re1mwed from 1hc 

ground, and dried in large l1 ea 1w, at a time when it contains some 
thirty per cent. of moi::;turc. lf it i,s al!O\\·ed to Lecome too dry by the 
action oft he "nn, it cracks, and the loss thercfrom is con::.:iclerable." 

" In a climate like that of ~forth America, where the working 
::3eason is limited , no time should be Jost, but, as soon as the frost is 
out of the ground, the machine should be at work, and continnr, 
without interruption, clay and night, until within some three or four 

Ef!"ectoffrost. weeks of the time the fro st may be expected . The cJ1cet of frof- t 
upon peat, not harvested, is to destroy the cohesion of its particler-, 
and this, in either a raw or rnanufacture<l state. For instance, peat 
bricks partially <lried, and then frozen, always remain of the sanw 
bulk as when attacked by the frost. No amount of drying will 
now make them shrink or become hard ; they absorb moisture very 
readily and part with it very tardily. Indeed, ·when peat fuel ha ,; 
been frozen, it is next to imposs ible to get .it dry, except by houPing 
it carefully; and, if it happens to be very \\· et when frozen, it is of 
little more value, as fncl, than unmanufacturcd peat. Frozen peat, 
dried, pulverized ancl compressed, makes very gooc.l fuel for domestic 
use, but it will not stand the blast, and is therefore nnfit for raising 
steam, or for manufacturing purposes." 

" In its natural ::;tate, peat is effectually protected from frost by 
its covering of live mos::; and water, but as soon ai'i this covering is 
removed, frost penetrates to a considerable depth, entirely destroying 
its cohesive properties, which cannot be restored by any amoun~ of 

' 
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puiping. It is therefore certain that by draining a bog, aud rcmov- Effec: of drain

ing its natural covering, its value for making a first-class fuel is rng. 

much <lctcriorated . Peat, exposed to the sun and partially dried, i" 
affected in the same way as by frost, and will not become hard 
w hen pulped." 

"It is not absolutely necessary that th e foci, when w ell harvested, 
should Le put under CO\' Cr. lt may be stacked, as it is in Ireland, 
in large heaps, the weather having but little effect upon it, but, like 
w ood, coal or col•e, is injured by exposure to the atmosphere for 
any length of time and the cost of placing it under coYcr is more 
than repaid by the improved quality of the fuel." 

The machine of Mr. Hodges, with the labor of six men, performs 
the whole work of cxcarnting and spreading out to dry, in the state 
of pulp, about 14,000 cubic feet of wet peat from the bog, in a day 
o [ ten hours. This "·ill yield fifty tons of air-dried peat fuel cost- Yield nn.<l co~t 
. l d . l l . b I 1 . ' ofworkmg. rng \V icn nee anc put rnto arges on t 1e cana, nmety-two cents 
the ton. As thus prepared, i t contains about twenty-five per cent. 
of water, the greater part of which is lost by further drying. It 
a bsorbs water but slowly when exposed to it, blocks of four or five 
pounds weiglit, gaining but three or four 11er cent. by immersion for 
two hours in water. 

Numerous experiments haYc within a few months been i~ade 
w ith this prepared peat, as a fuel for locomotive engines on Pent for loco-

! G d T I R .1 <l . l . l 'l'l mollves. t ie ran run ( a1 way, an wit 1 s1gna success. 1e con-
sumption of the peat containing twenty-fo·c per cent. of water, 
w as found 1o be about seYenty pounds per mile, with heavy 
freight trains, and with lighter passenger trains, as determined from 
several weeks' trial on the Arthabaska road, forty-four pounds per 
mile, or more than fifty miles for the ton of peat; while the average 
distance with a cord of mixed wood, weighing 3,800 pouncl:::, was, 
as determined by a year's working on the Grand Trunk railway, 
forty miles. A subsequent tria l with an express train from l\Iontreal 
to Kingston, 177 miles, showed that one ton of 2240 pounds of peat, 
holding twenty per cent of water, was consumed in running 50~ 
m iles, being equal to 44. 5 poun<ls of peat to the mile. With Picton 
coal, on the Boston and Worcester Railway, for the month or 
August, 1866, the average distance run was 5!) . !) miles per ton of 
coal, being equal to 37 . 3 pounds of bituminous coal to the mile. 
Peat is found to require for its combustion in the fire-box of 
a locomotive, little or no blast, the production of which, for wood 
or coke, inrnlves a great expenditure of steam-power; and it is 
supposed that by altering the blast to suit the requirt>ments of peat, 
a great economy in the me of this fuel may be attained . It is also 
found that in burni!'lg it, even with the present great blast, no 

1!) 
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sparks arc produced, so that the us·e of peat affords a guarantee 
against the frequent fires ari;::ing from the sparks of engines lrnrning 
wood. 

Theoreticheat- The theoretic heat-producing power of thoroughly dried peat, 
ing power. according to Dr. Paul, is about 660: ordinary coal being about 900, 

and pure carbon 1000 ; while for peat containing twenty-five per 
cent. of \\'ater, it is 495, or in round numbers five-ninths that of rnal. 
In comparing these theoretic results with those obtained in practice, 
it is tc, be borne in mind that the best means of burning coal, hitherto 
adopted, arc ;::o imperfect that \Ve scarcely render available mote 
than one-tenth of the heat produced in its combustion, and that it j;; 

possible with other kind s of fuel to obtain a much larger proportion. 
Petroleum. This is illustrated by the ca:-e of petroleum ; the calculated heating 

power of this substance is about 1200, anthracite b.;ing 900, yet in 
conducted experiments made with the same boiler, it was found 
that while one pound of anthracite conwrtc<l 4 . 9 pounds of water 
into ;:::earn, a pound of petroleum evaporated 7. S pounds of water, 
instead of 6. 5 pounds, as might have been snppo;::ed from its t hcoreti(· 
heating power.* The explanation of this i::; tu be found in the fact 
that the petroleum, being burned in the form of vapor, and in clo~e 
contact with the surfaces 10 be heated, a grcate1; proportion of the 
heat evolved, was rendered available. fn like manner it may be 
supposed that peat, w ;th its large volume of flame, may be Hl 

burned in properly constrncted fire-boxes, with diminished blast, as 
to render available a much larger proportion of its heat than coal, 
and even to rea li ze the expectation of Mr. Hodges that a ton of peat 
can be made to furnish as mnch or more steam than a ton of coal. 
In one experiment, the minutes of which are before me, an engine 
with a train of twelve loaded cars on the Grand Trnnk Railway, con
sumed in running 44 mile;::, 2 i140 pounds of peat, equal to about 40. 3 
miles to the ton, or 55 . 5 pounus of peat to the mile. In doing this, 
1900 gallons of water are said to have been evaporated. If we take 
these to be American standard gallons, this gives 6.48 pounds, and 
if imperial gallons, not less than 7. 78 pounds of water evaporated 
for each pound of fuel consumcu . 

Yiel<l of peat The following calculations as to the possible produce of our peat 
bogs. bogs, arc nvt without interesr. The peat-machine of Mr. Hodges, 

cutting, in ten hours, a canal one hundred and fifty feet long, nine
teen feet wide, and fi vc feet deep, and extracting from this the 
material for fifty tom; of dried peat, would require 9,782 such days to 
work over a square mile of peat bog; which would yield 489, 100 

* Heport of Prof. H. A. Fi•her on Petroleum versus Coal, Kew York, 1864. 
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tons of peat fuel, or in round numbers nearly half a million of tons~ 
as the produce of a layer live feet 1hick. By a l'L1bsf!quent partial 
drainage, it would, in many cases, be possible to get from the deeper 
bogs, a second layer equal in thickness to the fir f!t. For a country 
like Canada, this supply of fuel has a great rnlue, and its develop
ment by the invention of Mr. Hodges promises 1o be very important 
for the indu. try of the province. The experiments with peat fuel 
on the Grand Trunk railway have pro\'cd so ::<atisfactory 1hat the 
Railway Company has made a contract for fi,·c years, for a large 
~ upply, which after the first year is to be at the ra1c of 300 tons ~1 

day. 
Peat and its charcoal might probably be advantageously intro

duced into domestic use among us. ru Pari :", \Yhcrc peat-charC'oal 
is largely consumed, its price is about that of wood-charcoal. Peat 
has lately been tried for puddling iron ill .Montreal, and will! 
satisfactory re sults, as might have been expected from 1he snccc:"s 
which has so long attended its u . c for such purposes in Europe. 
Mr. Hodges has moreover recently made an ingenious application of 
peat to the smelting of iron, by moulding a mixture of magnetic iron- Peat for ron

sand with pulped peat, into bricks, which, when driccl and treated in work ing. 

a proper furnace, readily yield malleable iron by a :;inglc operation, 
the particles of ore being enveloped in a reducing matrix. This 
san<l is found in considerable quantity on the shores of the lower 
St. Lawrence, and wherever it can be cheaply obtaincJ, may pro-
bably be wrought with advantage by this method. .l\Ir. Hodges has 
farther suggested the applica1ion of this proceRs to the treatment of 
artificially pulverized magnetic and Rpccular iron orcR, which in the 
Yicinity of the great beds of t!Jesc ores, so abundant in thi s country, 
can probably be obtained at a much less cost than iron-sand ; so that 
this process, if w e may judge from the resul1s of the firs t experi-
ments, is destined to render our peat deposits very EerYiccablf' for tlw 
manufacture of iron. 

I haYe the honor to lw, 

Sir, 

Your most obedient servant, 

T. STERRY HUNT. 
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Lifil' OF LOCALITIES IN WIIICH ORES OF COPPER HAVE 

BEEN MET WITH IN ROCKS OF THE QUEBEC 

GROUP I~ EASTERN CA~ADA. 





APPENDIX . 

The following i; a !i,t of localities in the Eastem Township~ awl i:leigniories, 
in which ores of copper Ju1yc been met with iu the rock of the Quebec group. 
Although somelimes in com<itlerable quantity, they arc in many of the places 
here indicated, met "·ith in traces only. The list however serves to show, by 
reference to the geological map of the rrgion, the constant relation of the ores 
of copper to the the middle or J,auzon division of the Quebec group. While one of 
the copper-bearing magnesian bands occurs at the base of this division, the 
other is at it summit, and as already cxplaiuocl on page 5 is, for convenience, 
represented on the map as fo rming the base of the third or Sillery division. 

The localities arc classified according to townships and seigniories, from 'vest 
to cast. The name of the propridor, when known, is appended in italic letters . 

llange. Lot . 

:1 

-± 

!i 
G 

!i'."l Copper pyrites and galena in thin Ycin~ of r1nal"tz in dolomite. 

52 
51 
4~ 

J[. E. Chadsey . 
Similar to the last. 
l"imilar to the last. 
kimilar to the last. 

J. La;1range. 
0. Reynolds. 
J.,. Kran.,. 

3.) Urecn C[\rbonntc in ehloritic and epiLlotic slate. S. Clark. 
36 Similar to the last. 0. G'. K empf. 

'.J ?-: .. ~. 

!i 

3 
l 
ii 

Yellow and Yitrcous sulphurots, and gt·een carbonate, in 
nacreous and chloritic slates. Solomon Sweet. 

Grccn carbonate with orthoclase, quartz, and rutile in a vein 
cutting nacreous slates. P. i1[11rphy. 

\'nriegatod sulphuret. J. Fadden. 
Yariegated sulplrnrct in spots in white quartz. 
Green carhonatc in thin le;ives in chlorilic s:indstone. M. 

Fay . 

St. Armand. 

Sutton. 



Sutton. 

206 

Range. 
6 
7 

8 

8 
\) 

10 

10 

]1 

Lot. 
6 
\) 

•) . , 
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Variegated sulphurct in spot~ in >Yhitc <1unrtz (reported), 
C:reen carbonnte investing joints in it bccl of iron ore. JJ. 

Fanisu;orl h. 
Ureen cn.rbon:i,te with iron ore in dolomite. J. F. PrwUce . 
\~ ellow nncl Yi treous sul plmrcls nnd green carbonate in chlo· 

1·ilic nnd nacreous slates. JJ': Bullock. 
7 Ynl'iegatcd sulphuret in thin qunrtz veins in cliloritic slat<'. 

P . Parsons. 
S Y cllow sulphu l'Ot in cliloritic !Shtc. JI. Scoff and others. 

10 Yellow and .-i treous sulphm·cts in chloritic nnd n:i,creous 
slates. - Stickney. 

J.J- Yrn·icgatcd 5ulphmct in thin Yein:; of whit,, quartz, ·with 

lG 
:.l 
•) 
<) 

\) 

JO:". Wi. 

11 s. w}. 

7 w.~ . 

8 w}. 

10 :". w}. 

Jl B1. 
]2 Wi. 

3 s~. 

orthoclase nnd chlorite. P. Jfatcille. 
! :rccn c:i,rbonate in thin lc::wcs in gray mica slate. P. L ebeau. 
Urccn carbonate investing joints in a bed of iron ore. 
<:reen cnrbonate with iron ore in dolomite. A . Bates. 
Y dlow ~ulphuret in small quantities in a bed of iron ore. 

Vramcl Stutson. 
Yaricgate<l and .-itreous sulphurets in dolomite. Jlissisquoi 

Jli11in.<J Co111pa11y . 
Yellow and vitl'Cous sulphmets and green cnrbonate in chlo-

1·i tic aml nacreous ~!ates. Elisha Say. 
Green crtrbonate ns,mcin.tecl \\'ith iron py1·ites in dai·k green 

chloritic slnte. J . P. Prentice. 
Green cu rbonn.tc in two beds in nacrnom sln.tes. Wm. Smith. 
Vm-iegatcd awl vitreous sulphurets in a Led of n:i.creous 

shtc of from 1 to ·l-1 feet in width. This is generally 
k1101rn as Sweet"s mine. It is mentioned in the General 
RPport (Gcol. Can. p. i:2J) and further described in the 
Descriptive Catalogue of Minerals sent to the London 
lnternational Exhibition in 1862 (p. 15.) Since then a 
short c1·oss-cut has been driven from this bed, a t the 
depth of 60 fathoms, intersecting nnother bed holding 
yellow sulphurct. On thi another shaft has been sunk, 
and a con~idcraule quantity of good ore hns been ra.isecl 
to lhc surface. Sutton .Vining Company . 

f:imila.r ore, in the same description of rock, occurs in :i.nother 
p:i,rt of the same lot. Jusills Smith. 

Yellow sulphuret in smnll quantity, in a thick bed of irol'I. 
pyrite.,;. Joseph A. Castle. 

Yellow sulphuret in a bed of fron:18 inches to 2 feet wide, in 
talcose slate, at its junction with ulack plumbaginous 
~late . Three trial-~hafts haYe been sunk on the course 
of the Led, one of them to a d epth of 12 feet, and about 
:2 tons of 5 per cent ore obtained. .Yo,.th Sutton .Wining 
Compmi11. 

Yellow sulphmct in riuarti, in chloritic shle. S. Jfarshall. 
Yellow sulphurct in U1lcose !'late. .Yorlh Sulton Nbting 

Company. 
Yellow sulphmet in small quantity, in a 4i feet band ofsln,te, 

heavily PhnrgP<l with iron pyrites. J!. 'J'rarus. 
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Range. Lot. 
11 4 Green cal'ponatc with ii-on pyrites in a1·enaeco-chloritic slate. Sutton. 

JI 

10 S. E}. 
x1. 

JI Bl. 

11 wl. 
12 Wl. 

Jf. ilfandigo. 
Variegated and vitreous sulphurets and green carbonate, on 

the summit ancl sides of a knoll close to the south crnl 
of the lot, with traces in several other parts of the lot. 
Henry Fuller. 

Yellow sulphuret disseminated in grains, and interposed in 
thin plates between the laminoo of soft chloritic slates, 
through a width of 4 feet. According to Mr. Robb, a 
gallery driven 50 or GO feet in the course of the bed, has 
yield eel a consideraulc quantity of ore. 11': A. Shephard. 

\'ariegnted and Yitr<'OUS sulphurcts in two ucds, 30 feet apart, 
in nacreou. sln tc. On one of them a shaft of 60 feet has 
hecn ~unk. The width of the band is about 5 feet, of 
which 3 feet may hold about 3 per cent of copper. 
Brome Jfining Co111pany. 

Y cllow sulphur<'t associated with iron pyrites. Sarah 'L'alma11. 
Yellow sulphlll'ct. 8. Sliclmey. 
YC'llow .sulphurct in spots ill 1rhitc quartz, cutting chloritic 

slate. - JJrope1-. 
Yellow sulphurct as aboYc. ~Yorth Sutton J1fining Company. 
Y cllow sulplrnrct in surnll quantity, associated with much 

iron pyrite:;, ancl accompanied by calcspar, manganese, 
and dolomite. The vein or bed is 7 feet wide, and 
occurs in nncrcous slate. Two shafts, 100 yards apart 
have be<'n sunk on the vein to the depths of 14 nnd 
Hl fret, respcctiH'ly. N orth Sutton Mining Company. 

POT'J"OX. 

5 17 Yellow sulphurot in a vein of quart;,, 2 or 3 inches thick. 
20 Yellow sulphuret with galena in sm:ill quartz veins, in green 

and black slate. R. Ban.field. 
21 Yellow sulphuret with galena, as before. R. Banfield. 
24 E}, Yellow t~nd vitreous sulphurets, in small quartz veins, in 

chloritic ~late. Charles Flanders. 
27 x. Ek. Green carbonate in thin leaves, in green chloritic sandstone. 

James Bracy. 
6 20 Green carbonate in thin leaves in chloritic slate. P. McKiel. 

24 Y fllow rnlphmct in specks, in chloritic slate with epidote. 
A. Ro11se. 

\J 28 'fraces of copper 01·e reported. - Burbank. 
JO 14 Yell ow sulplmrct in sandstone or quartzite. 

l 25 
2G 

::l 9" _., 

3 14 

Duxu.u1. 

Yellow sulphmcL in snia,ll quantity, in dolomite. 
Yellow sulphurct in specks in dolomite. 
Y cllow rnlphurct in specks, with blenclc, in dolomite. 

G. Kathan. 
Yellow sulphurct in small quantity in chlori tic slate. 

ond J. lf'ilsmz. 

c. 

L. 

Polton . 

Dunham. 



'Broome. 
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Range. Lot. 
'j 10 

11 
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Y cllow sulphurct in small quantity in dolomite. J. Demara. 
Yellow sulphmet in small quantity in dolomite. JI. Baker. 
Y cllow S\llphuret in small quantity in dolomite. 
Yellow sulphurct in specks 11·ith blencle in dolomite. D. 

1Vestorer. 
5 Yellow sulphurct in ~pecks in clolomitc. JJ. lVestova. 

o) 
<) 

G 

7 

1 

2 
6 

:2 

" ,) 

(i 

G 

l 

5 

1 

G 

7 
6 

13 

B~. 

Btrn,11.:. 

U1·ccn carbonate in filmy ~pots in a bed of iron ore. Beed 
Sweet. 

Green carbonate in filmy spots in a becl of iron ore. 
Urecn carbonate in spots in a thin Yein of quartz, in a bed 

of il'on ore. 
Y cllow sulphuret in micaceous and chloritic sbte. ?::folornon 

Sweet or B. S. llrasha. 
The same as the last. 
Green carbonate in spots in slate. 
Green carbonate investing joint:; in a bed of iron ore. C. 

Kirby. 
Yariegatcd sulplmrct in quartz, in nacreous slate. Hiram 

.~lann. 

Yellow and varicgatccl sulphurets in nacreous slate, in three 
bands, varying from 2 to 13 feet thick, supposed to be 
repetitions of one bed by undulations. Three shafts 
lmvc been sunk to a considerable depth, and much ore 
obtained, the bands upon an average yielding about 3 
per cent. l\fachinNy for crushing and dressing the ore, 
has been erected on the adjoining lot (Ro. 4), where 
there is a goocl water-power, but the mine is not at 
present in operation. Canada Copper Mining Company. 

Green carbonate in films in green cltloritic slate, witlt 
speculal' irnn. 1-.T. P. Emerson. 

· Vat·iegated sulphuret in specks. E. JI. Patch. 
VariegatCLl sulphuret in dolomite and yellow sulphuret in 

slate ; considerable exploratory work has been done, 
but the result is uncertain. Bedford Mining Company. 

Yellow sulphuret in spots in dolomite. R. Williams. 
Variegated sulphuret in nacreous shtte, occurs in two parts 

of the lot. The thickness characte1·ized by the ore in 
one of these is between .'.l and 3 feet, and the yield in 
copper may be about 1 per cent. ; while in the other 
the thickness is about 5 feet, nnd the copper about 11 
per cent. 

Y cllow sulphuret charncterising a band at the junction of 
nacreous and chloritic slate. A shaft has been sunk on 
the deposit, to the depth of 13 feet. This forms Tibbet's 
Hill mine. Messrs. Ball aml Mo1·ill. 

Yellow sulphul'Ct in small quantities in soft green chloritic 
slate with whitc quartz. Andreu· Laberge. 
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Hauge. J,ot. 
8 l'I 

JO 

JI 

2 
4 

5 

7 

l'.l 

20 s.~. 
20 

21 

](j 
,,
_.) 

1 
G 

JO 
Jl 
4 
1 

3 

l~ 

2~ 

l 
H 

0-_.) 

~ . ~. 

IC.~. 

x. \l'.l. 

Yaricgatetl and Yitrcous sulphurets, occuning in 4 bands, Broome. 
in nacreous, chloritic ancl epidotic slate and dolomite 
in the breadth of seYcral yards. An excavation to t he 
tkptlt of U feet has been made t hrough soil and clay 
to the rock, but no sufficient wol'k to test the deposits 
has hecn made. 11fr. Ely, of Boston, has tlrn mining 
right. William HilllwHse. 

A continuation of the same deposits as lhe previous. rnz. 
liain Hillhouse. 

Copper ore reported. C. JI~ Jones. 
Yellow sulplturet in small quantitr, in a G inch vein of white 

quart;1, in gl'cCn ehloritic slate. C. Doe. 
Yaricg.ated, Yitr~ous and yellow sulphurets in slates and 

dolomite, being a eonlinuation of the ores of lots 18 and 
10, rn11ge 8. The Lake 11Iining Company has the mining 
right. 11·. T'. Shephanl 

Yelloll' m lplrnret disseminated in auout 2 feet of chloritic 
sla te·, uoundecl by impme soapstone on the west side; 
the yield is estinrntctl n t about 1} per cent. of copper. 
(,'eO/'!fC J<'lffll/ C/' . 

Y ello\\' snlpliurC't clisseminalecl in small quantity in a bed 01' 
chloritic slate, l foot wide. Charles If. Jones. 

(ire en carbonate in spots in gl'ecn chloritic and epidotic slate . 
C!tarlcs }f. Jones. 

YnriC'ga totl sul1•hm·0t and green carbonate in chloritic and 
<•pidotic slate. U. B. Inglis. 

(ii·crn C<lrhonatc in ~pots in dolomite. 
Ydlow sulphurct in specks in green chloritic slate. 

P.or:ros. 

< '011per Ol'C rcpol'tc<1. 
Copper ore repol'ted. - /Jaris . 
Copper ore r<>pot·tcd. 
Copper ore report<>d. 
Green carbonate in c1uart;1, cutting chlo1·ite slate. 
Yai·icgatecl sulphm0t and green carbonate in dolomite. 

].,'/ ijah Davis. 
Y cllow snlphurct aml green carbonate in small quantity. 

, I. Hilliker. 
Green carbonate in films \vith granular iron ore in micaceous 

quart;1,ite. 
Gi·een carhonat0 in white quurt;1, cutting nacreous slate. 

-Hoe. 
Creen cnrhonate in films in green calcareo-chloritic slate. 
<:i·C'en carbonate in films in green chlorite slate. 0. Drew. 
Y c·llOll' aml Yriricgatecl sulplrnrets are reported to be dis-

seminated in a breadth of 5 feet in green chlorite slate. 
Y 0llow sulphmet disseminated to a hrenclth of 4 feet in green 

clilol'itc s!nt0 . John Hollrmd. 

Bolton. 



Bolton; 

Granby. 

Shelford. 

000 

Hange . J.ot. 
7 :.?G 
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Y cl low sulplrnret arnl g1·c011 c:1l'bonate in chlorite slate. A 
trial-shaft lws been sunk to a tlepth of from 25 to 30 
l'eet, on :i lJ<'<l of 18 inches, in wl1ich the ore is sparingly 
dis~eminatcd. Ires and others hold the mining right. 
John liollwtd. 

:.?i Yellow sulphurctin light grern takoid shlte near serpentine. 

8 

10 
11 

() 

10 

-! 

G 

s 

" " 
'.!1 .. 
" 

18 
17 

27 

Rir-lwrd lfolland. 
Yellow sulplmret largely tlisseminated in chloriLe sla.tc 

tlt!'ough a b1·eadth of JO feet, with serpentine on the 
west side. The minerals belong to the Ices .Vining 
Company: the land 1.o E . S . Chamberlin. 

Yellow and variegated sulplmrnts, with small masses of 
native copper, diss'eminatNl in a width of,:; feet of chlo-
1·itic slate, wi th serpentine on the west side. A shaft 
or 40 feet has been sunk. The mining right is held by 
the Ives J[ining Cb111pa11y, tlH' land belongs to J. Canfill. 

Yellow sulphuret characterising a breadth of 17 feet in hard 
and soft chlo1·ite slnt0, with se1·pentinc on the west si<le. 
l"pwards of 3 feet of tlrn I.Janel. n0ar the serpentine, is 
solid grnnulnl' coppc1· 01·c, \1·hile in tho l'emainclcr, masses 
of copp01· pyrit0s al'o mingled with magnetic iron py
rites. This is the Huntinµ:tlon mine, more particularly 
(l e~cribed on page 3.). The mining 1·igl1t belongs to 
tho Ilunti11ydnn Jfininy Coillpauy, tho Janel is the pro
pe1-ty of J. Dillon. 

Yellow sulphurot with irnn py1·ites in qnn1·Lz in talcoi<l slate. 
Y 0llow sulplmret with ii-on pyrites, pal'tly magnetic, largely 

disseminated in <'hlorite slate, through a breadth of 15 
feet, with serpcn tine to the west. 'l11e mining right 
belongs to tho ! Gfs J[ininy Company, the land to D. 
/Ji11g111wi. 

Yell ow sul phmet 1·c:portc:d. 
Copper oro in tr,icr's. 
Ureen C'arlion 1t,, in <'l1lo1·it•' 'ht'" 1'. Tremble. 

(iRA~UY. 

Copper ore 1·c:porte<1. J. X. lfer,.ick. 
Yellow and Yitreous sulphnrets, thinly disseminated m 

strngglin g 1·eins of <:1rn1·ti, in rP<l arnl gre<:>n slate. J. 
/). lf1111 [Jeiford. 

SHEFFOHIJ. 

Y ollow, varit•gated aml Yitreous snl plrnrds, \rit.h qual'tz an<l 
•'a lcspar, in-± parallel bands in chloritic and micaceoes 
slate. \"a,1·ious t1 ial-sluifts and co~teening pits hav~ 
lieen excarnted on the d0po,its. r..·zew-oe _lfini11g Com
pany. 

28 The same us the la~t. 
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Y cllow sulphureL in small <ittantity in <1unrti cutting a f!'hl. 
spathic rock. 

( :rccn carbonate in flakes in cliloritic slate. .A. Wood. 
Yellow, Yariegatccl ancl Yitr!'ous sulphurct in micaceo-chlo

ritic slntc. 
The snme as the last. A shaft has been sunk lo a UC'pth of 

GO feel. ·waterloo j)fining Com:pany. 
(1reen rnrbonato in nacreous slate. 
Y>iriegatecl sulplmr0t in limestone or calcareous slat0. 

~'l't'KLEY. 

1 G s. E.1 Y cllow and rnricgatecl sulphurcts in micaceous and chlo1·itic 

1 

2 

" .., 

4 

G 

~ 

I 

~) 

1(1 

7 s:', 

4 

2 s. rq. 

. , 
4 
0 s. El. 

slate antl dolomitic limestone. A shaft has been sunk to 
the depth of 50 feet and good ore ol,tained (Seo p. ;)4). 
This is the Grand Trunk Mine. 8. P. lCnoiclton. 

Y cllon-, rnricgatecl and Yitreous sulphurets, disseminated in 
a breadth of;; feet in dolomitic limestone. J. Johnston, 
8. G. B,·ook and L. E'nowlton. 

Yariegated sulplmrct. Asaph A. Kno1cl!on. 
f:reen carbonate in rhloritic slate. .A. Xnowltoi! . 
Yellow sulphurnt with iron py1·itcs, disseminated in a 

breadth of from 15 to 20 feet of dolomitic limestone; 
also Yitr0ous sulphurot in micaceous and chloritic slate. 
_\trial-shaft of 21 feet in depth has been sunk, and other 
C'xploratory \YOl'k performed. Tl'illiwn 13. Lambe and 
Jacob Shcplia1'cl. 

Yellow sulplmrct \l'ith ;;alena in clolomitic limestone and 
chloritic sla to. 

Vitreous su lphurct and green carbonate associated with 
specular iron in chloritic and epiclotic slate. Jules 
Ladoucew-. 

Yari0gatcd and Yitreous sulphurct. J..'. ~i. Bessetfr . 
Yitreous sulphurot in serpentine. - ]Jenanl. 
Yitreous sulphuret in chloritic sandstone; the ore is asso

ciated with quartz, feldspar and chlorite, and in an open 
cutting along the Yein, masses of pure ore \Yoighing 
from 3 to 12 pounds, have been obtained. 

J 0 s. wl. Ure and rock of the same character, being a continuation of 
tl1e prcvious. This run of ore on the two lots constitute 
the Logan Mine, in \Yhich from 4 to 5 tons of 20 per 
cent ore have been obtained. 1Yicholas Gilman. 

13 Yitreous sulphuret in chloritic slate. - Beauregard. 
7 1 Yellow and rnriogatetl sulphureis with quartz in calcareous 

slate . J. Bourdaindcr. 
2 Green carbonate in chloritic slate' . P. Kelpyn. 
8 Yariegated and vitreous sulphurets disseminated in dolomitic 

limestone. Messrs. Lachambrc, Lapierre and Renard. 
21 Yari<'gated sulphuret, reported by Dr. Colby. Charles Colby. 

S '' Green carbonate in chloritic slate. I'. Kelpyn. 

Stukcley. 
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Yitrcou.-; sulphmct in::: p:imllel hands ()[' t1olomitc, which 
a.re 23 and 3G feet thickre~p<>ctiv ely, s('p:trated by :ibout 
l 13 yards of micaceous and eliloritic slate. ln these 
dolomites the ore is more immediately associated with 
veins and strings of qua.rtz, calcs1xu-, el1lorite and epi
tlote. _\ good deal of expl01·a.tory work has been clone 
on the lot ; a, shaft has beC'n sunk GO feet, ancl a cross
ru t driven 12 foet to the west, neat· the bottom, whicl1 
is not far enough to re:wh the 01·c . .hgse D. Robinsou. 
aml others luwe the minin(: rigltis; tll<' lnnd belongs to 
- 1Juclian11e 

Vitreous sulphurct in 2 parnllcl lnnds of dolomi te. }', ],'. 
, 'ansoucie. 

Y cllow sulplnu·ct in limestone intermixed. 11·itl1 cliloi·itt' ,,Jaw. 
Yellow and yai-iegatcd sulplmrcts and green carbonate in 

chloritic slate. 1 l. Jfarj'arlane. 
Similar indications. Ji. Jlacf'arlane. 
Similar indic:itions. S. Jlwj(1,.zaiv;. 
Green carbonate in considerable <1n:mti ty in ~hte. 1Villiam 

Solomon. 
Yitreous tiUlpltu1·et aml gt·eC'n c,u·bnnal<' in chlOl'i tie ,l::ue. 

J'lwmas S olomon . 
Yariegatcd anrl Yitreous sulphmets in slat0; a ~lmft has been 

ti tmk to the cl C'p th of 14~ feet. Thomas Solomon. 
Yit1·cou" sulphmet in fraees iE a lil'Pallth of' chloi·itic slate. 

Joseph Uauyetle. 
Yellow sulphurct in a quartz g:rngue in chlo1·i tic skite. 1:. 

Thomson. 
Yitreous sulphurnt and green c:trbonatc, 1Yith much hydra

ted pcroxy<l of iron, associated with quartz, ca.lcspar :rn<l 
fe ldspar, enclosed in chloi·itic slate. Four cupriferou~ 
bands occur in a, breadth of bet1rnen 80 and 00 pace,. 
A shaft has been sunk to n, depth of 22 feet. Jean H. 
Y ero nnean. 

~imilar to the last. Jam es Jlitchell. 
1-limibr to the last. James Jli tr-ltdl. 
Green carbonate in chloi·itic sluk. -- B eer. 
F-iimilar to the last. 
Green carbonate in chloritic and cpidot.ic sla te. J. H. 

Veronneau . 
Variegated sulphuretin d olomitiq linwstone. Peter Gilman. 

Otu-ono. 

Yellow sulphuret d isseminated in serpentine in a, bed of 4 
feet. J. Bonallic. 

Yellow sulphuret in tlialbgic diorite near serpentine ; 
there are 6 veins or banclti of ore in n, breaclth of ~5 
feet; a good deal of explomtory 1rn1·k has been per
formed . 1lfcssrs. JfcCaw, Galt and others. 



Rfil'lge. J,ot. 
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G 
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13 

14 

J5 
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2 
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4 
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Yellow sulphul'et in small quantity in a calcareous rock with Orford. 
diallage. 

Yellow sulplrnret disseininated in qrntl'tr. in slaty ~e1·pen
tine, in the vicinity or clioritc, with diallagc. _\. good 
deal of exploratory work has been done on the deposit. 
'J'lwmas JlcCmP a11d others. 

Yellow sulphuret di><><eminatetl in diorite near serpenlino. 
British .A 111 erican [,and Co111pct11y. 

Yell ow ~ul phmcL in cl iorite, "·ith diallage, near serpentine. 
A consicleraule amount of ex]JlornLory wol'k has been 
clone. The minerab belong to Jlessrs . Gall, JJcsselle 
and others, the land to Willow Beuoit. 

Copper ore reported. -- Halley. 
Variegated sulphuret and green em·uol'ate in serpentine. 
Yariegated sulphuret associ<tlecl with magnetic oxyd of iron, 

in a 4 feet band of dolomite and serpentine, Letween 
dolomite on one side and serpentine on the other. 
This is called the King mine. Jl<.(joi· Charles King ancl 
others. 

Yellow sulphm t dis,;erninatecl in t1iorite. l<Jdwanl B111·stall 
and ot!ters. 

Y:triegated sulphmet ancl green cai·bonate in serpentine. 
Yellow sulphuret in a. diorito, which composes Carbuncle 

Hill. The ore is cl issemina.ted in transverse veins, and in 
bands running with the stratification; one of these, mort' 
felclspathic than other parts, f1 om 3 to 5 feet wide, is well 
t'xposecl on the eastem fact' of the hill overlooking 
Brompton Lake; several small openings have yielded 
about U tons of from 10 to 12 per cent ore. This con
stitutes the Carbuncle Hill mine. _1clams, Pomroy, and 
others. 

Yellow sulphmet in traces in quartzo-cl1loritic rock near 
serpentine. George Bonallie. 

Vitreous sulphuret and green carbonate in small quantity in 
conglomerate serpentine, composed of rounded ancl 
angular masses of serpentine in l ime~tone. 

)f!LTO:-.". 

Variegated sulplrnreL in quartz in reel slate . 
The same as the last. 
The same as the last. 
Yellow sulphuret and galena in quartz in red slate. 
Vitreous sulphuret, and reported gold?, inquartzin red slate. 
Yellow and variegated sulphurets with galena in bluck slate. 
Yellow sulphuret. 1.'. Cross . 
Yellow sulphuret in spots, in heels of red clolomitic limt'

stone and red slate M. Soucier. 
Yariegatecl sulphuret in a one inch Yein of quartz and calc

spar in green and reel slate. 

Milton. 
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Range. 
5 

7 

i-> 

ltoxton. 

2 

~ 

<.) 

7 

8 

Ely. 

1 

Lot. 
HJ 

'.l 

2 

4 

23 

21 

:ti 

3 
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Yellow sulphlll'ct disseminated in veins of white quartz, of 
from 1 to 2 inches thick, cutting gray and red slate. 

Yellow sulphmct in blue slat0, with diorite on the cast siLlC 
and Llack slate and limestone on the west. C. Blan
c/iette. 

f'imilar to !he last. l'. J'elroul!. 

no.•o·ox. 

Yellow sulphuret in sp0cks in r1u:w!7- geolles in green slate. 
P. ltlauricetle. 

Yellow and varicgaLed sulphul'ct in llolomitic limestone ne:w 
· clioritc. The ore is said by llfr. Ro1b to be more 01· 

lc~s disseminated through a Lreatlth of 50 feet of the 
limestone, but it appeal's to be more concentrated in 
about 1 foot near the diorite. From the west half of 
the lot, belonging to Lorcl .Aylme1·, there had been ob
tained in January, 1 G±, 5G tons of 31 p. cent. ore, 16 
tons of 5 per cent. and 2 tons of 121 per cent. From 
the east half, belonging to l{apolcon Lafontaine, 8 tons 
of 8 per cent., and 4 tons of 3} per cent. ore. 

Yellow and variegated sulphurets s1 aringly disseminated in 
a 1 foot bed of calcareous rock, imbcdclcd in green 
sandstone. :L'. J. Beauchamp. 

Yellow sulphmet clisseminatcd in a bed of Ycry· compact 
rock-masses of sPrpentine. J. Giroux. 

Yellow sulplmrct . paringly clisSL'minatcd in dioritc. l·'. 
:L'hibault. 

2G Yellow sulphurct di~serninatC'cl in dolomite and serpentine. 

:.lT ,,_ 
-1 

28 

\) 

11 

12 

10 

Alexis Brunet . 
Yellow sulphuret in dolomitic limestone. 
Yellow sulphuret in dolomitic limestone. 
YellO\\" sulphuret in clolomitcandserpentine. Alexis Brunet. 

Yellow sulphurct in specks in mica slate. 
Yellow sulphm·et, reported. Pierre Gendron. 
Yellow and Yariegated sulp1rnrets in dolomitic limestone. 

Lord .Aylmer. 
Y cllow sulphuret thinly diss0minatcd in crystalline lime

stone. Lord Aylmer. 
Yellow sulphuret thinly disscminaied in crystalline lime

stone. The minerals belong to the Ely Copp€1' Mining 
Company, the land t o C. Carriveau. 

Yariegatecl sulphurct disseminated in a breadth of 5 feet of 
crystalline limestone passing into calcareous chloritic 
slate. The minel'als belong to the Ely Copper Mining 
Company (Thomas Steers ancl others), the land to P. Neil. 

Yellow sulphurct disseminated in specks in dolomitic limc
~tone . n. ltfu rphy . 

• 



Range. 

' " 

4 

5 
Jl 

10 

l 

2 

' " 

4 

2 

Lot. 
(i 

l' 
] :! 

17 

'j 
~r. • 
-u 

24 

1l 
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Y cllow sulphmet in 1rncrcous slat e. 
Yaricga ted sulphmct. 

·Yellow sulph111·ct :mcl grecn eai·101wto in t"ltlo1·itic slate. 
r ezinu . 

1". 

Yclloll' sulpltlll'rt lli~scrninatc·d in speck; in green calcare
ous slate . 

Yellow sulphmet in calcspa1· in nacreous slate. 
Yell ow sulplture t spa ringly cfoseminatccl in llolomit ic lime

stone. .It. Ecl!Jertvn. 
Ycllo11· wlphtu·et in dolomite. a continua tion of the last. 

Yello1r sulplmrct di~seminatcll in specks in green chlori tic 
slate. 

2~ \ 'a riegatctl aml Yilreous wlphmet dissori1inatec1 in seYeral 
2(1 f'eet of serpentine. According to Mr. Robb, the ores 

occm in transYcrsc yeins,as well as in a bed subordinate 
to tlrn stratification. The latter ho tleseribes as 5 fceL 
1ricle, be tween 1rcll d efined 1rnlls of serpentine, and as 
containing, 1Yliere openings ha\'e been made, a promising 
quantity o f' orc. This constitutes th e Bromp ton Gore 

11 
14 

,,-
~1 

!,!, 

q -
_j 

2S 

2() 
q-
~1 

')-_, 

28 
25 

20 

sj. 

mine . Jlleasrs. Robert.<011, Coll'ctn and others . 
Copper ore rcported. 
Green carhonatc in flakcs in g1·er11 ealcarro .clilori tic slate. 

Yellow sulphuret assoc iatecl 1rith iron py1·itcs in soft chlo
ritic slate. 

This 'is the Reid l fill Mine; sec page 't2. 'l.'honws R eid. 
Yellow sulphuret associated with iron pyritcs in chloritie 

slate. 
Yellow sulphu1·ct. in chloritic slat r . -;- 'J'ite. 
f ellow sulphurC't occuning in chloritic slate; the character 

of the d eposit being the same as that of the Heid Hill 
mine. The Massmcippi Company hold the mining right, 
the land belongs to J. JVoodrow. 

Y ellow sulphuret in chloritie slate. ]I~. Emrey. 
Variegated sulphuret in chloritic slate. J. Conner. 
Y ellow sulphmet in a gangue of calcspar in chlorite slate ; 

two trial.shafts ham been sunk to the d epths of 12 and 
18 fee t rcspectiYely. Cassancler Johnson. 

Yellow sulphurct in chloritie slate. 1llessrs. Carter and IIope. 
Green carbonate in flakes in white quartz in mica slate. r. 

Bean. 

A:coT. 

Yellow su lphmet in chloritie slate. 1". C:endron. 

Ely. 

Brompton. 

Hatley. 

Ascot. 



Ascot. 
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Hange. Lot. 
5 

7 

s 

l j YPllow ~ulphL11·et witlt i1·011 pyrites in mica-slate'. Thomcu-: 
JfcCaw w1cl othas. 

:!O Y cllo1,- sul phmct in cltlori tic sia1.e. Siter(/}' Bowen . 
:.!4 Yellow sulphun't \\·ith iron pyrites in <1rn11'tz veins in blark 

]() 

u 
l ;~ 
J.l
IG 
17 
20 

11 
12 

13 

l4 

l.) 

l (j 
15' 

J!l 

::n 

•) 

shite. 
:Yellow sulphu1·ct in cltloritic slate. 0. Ball. 
Yellow sulphurct in chloritic slate'. S. Comstocl>. 
Yellow sulphuret \Yith iron pyrites disseminated in :1 one-

foot bed in slaty dolomite. S . Jfallrny. 
Yellow sulphuret in quartz yeins in bhtck slate. B. Padden. 
\'itreous sulphuret in green chloritii;: slate. E. ll rarnn. 
Yellow sulphuret in green chloritic slate. Cap/a-iii ]tfolso11. 
Yell ow suiphmet in cl1l o1·itic slalC' . • f. llrtir. 
Yellow sulphmet in magncsian limestone, J/~ Bea11liw. 
Yellow sulphmet in el1 lo1·itic slate. P. Conners. 

.Yellow sulphu1·ct in chloritic slate. lJ'. 1f'ilson. 
Y ello"· sulphuret in chloritic ~late. The ore appears to occu1· 

in large irregulnr patches pnmllel to one another, pro
hnhly resulting from unclnlations in one 01· more bed' . 
. .\s extracted, it may contain abonL 3}pPt' cent of copper. 
and htrge quantities of it, obtained chiefly in open cut
tings, h::wc been dressed and sent to market. Two shafl>< 
li:we been sunk, one of them GO feet clcep, and an aclit 
driven 200 feet . :.'tfachincry ancl buildings for crushing 
and Llressing harn been erected . This is the Clark mine. 
It has been worked by an .·\me1·ican Company, bul 
operations arc for the present ~u .•penll<'tl. The pro
prietor of the land is C. Brooks. 

Y cllow sulphuret in chloritic slate. --Lo11ger. 
Yell ow sulphuret in chloritic slate, di~seminated to a b1·cad th 

of S feet in one band, while others are known to exist 
on the lot. This is the Shcrbrooke mine. E. C'lark. 

Yellow sulphuret in chlo1·it ic slate. The minernJs belong to 
Eleazer Clark, the land to J. Doolan. 

Yellow sulphuret in r3ua1·tz in mieaf'C'O-c!ilmitic ~l ate. Mis. 
Jack.son. 

C:recn mu·bonatc in micacco-ehlorite ,]ate, iu two part~ of 
the lot. 

Yellow sulplrnret in chloritic ~lal1'. 11': C. Ritchie. 
Y C'llow sulphuret in :t one-foot YPin of quartz in micaceo

cbloritic slate; traces of goltl nrc a~sociatcd with tlw 
copper. S. Jfoe. 

Y C'llow sulphmct in tL small nin in the rai l road cuttins. 
near Slw1·brooke station. 

Yellow sulphurct with iron pyriLeH in lL·OllC foot bed or 
micacco-chloritic slate. JI. Jiniith. 

Y <"I low sulphurct in chloritic slate. Jfrs. J'ishu. 

* The nu mber of this lot, in the General Hcport, is IJr mistake gi,·cn as 17, in ~teau of 15. 
(Geol. Can ., p. 732.) 



Range. J_ot. 
8 3 

.\ PPEXDIX-('()l'l'Et{ LOC.·\L !Tl r:s. 

·Yellow Hulphm(• t in mieacPous :1ml P1 1loriti c slate, thickly Arnot. 
<li;;semirntrctl in a lnNH1th vnr.1 ing from 3 to l:l feet, in 
which 3 shaft,; l1ave been sunk. Tliis is the AllH'l't minP: 
sec page n. ·w. ]{. A. Davies and others. 

-t S. E.j. Yellow sulplml'et wiLh iron pyrites i11 chlo!'itic shte. The 
bnn<l thus cl1:ll':tctCl'isc<l is from ;; to (j feet wide; it is 
tracc[\,blc fo1· li\'c eighths of a mile>, :rnd is likely to yield 
:i large quantity of 01·P. lt conBtitntrs the ElJomdo or 
Capel mine; o<'C png<' -t~. J[1·s.""''- Capel. lfltnler 111ul 
eiercr . 

!) 

8 E~ 
\1 

10 
11 
12 w1. 
13 ~~-
13 s1. 
14 

9 ., 

4 w~ . 

7 w1. 
7 E}. 

Y cllow sulphmet :rn<l il'On pyl'il<'S in cliloi·itic ,obte. GreaL 
quantities of 0 1· \\'Cl'C ohlnincd nt the s11rfoce. This is 
the Victori:::. mine: sec page -!:?. James Wi:lso11. 

Yellow sulphuret in ehlO!'itic slate. D. JicCurdy. 
Yellow sulphuret in chloritic slate. - J.'encell. 
Y cllow sulphuret <lisseminate<l in a l•rE'mlLh of G feet in <'akt· 

reous chloritic slate. The depo~it nppcnrs to be re
pca.te<l t1Yice Ly undnlations, :m<l in one of the bnnLls :t 

shaft h~s heen sunk ahont 100 frPt, from wl1i<'h, nnd t lH" 
galleries conn ected with it, much 01·0 has been obtained, 
pnl't of \\·hicl1 hns been cxp01-te<l to the llnitcd Str.teP, a 
portiou after having been con<'entm ted by sn1Plling 
n ear J,enoxville. This is t.]1e AsC'ot mine, (~t'C Geol. 
Can. p. 132.) 'l'hrm1r1s JicCaw rrnd olh~,·-~. 

Yellow sulphnret in d1loritic slate. .l11111es 1Villso11. 
Yellow sulpllllrct in chloritic shtc. Ii': Shm·es . 
Yellow snlphuret in cl1!01·iLic shte. J/r·s. (,'raa. 
Yellow sulphmet in chloritic Hhtc. 
Yellow sulphuret in cliloritic slate. l'arks mine. J. JfcG'eP. 
Yellow sulphuret in mngnesian Jimr·,t.one. I?. }). Jfal.-ill. 
Yellow sulphmct in cl1lm·itic slatP.. J frs. Pai·ks. 
Yellow sulphurct in chloritic sbtc. 1-'t'vernl extensive open 

ings liaYe been made with a fair show of ore. Tlrn F:hort 
mine. J. Short. 

Yell ow sul phuret in chlori tc slate, ir sewm1l bands, varying in 
thickness from 3 to 12 feet, :i.nd nho11mlin;; in ore, of 
1rhich mnch has been sent to ma1·ket; 5 shafts lian• 
heen sunk to considerable depths, in one ol' them small 
masses of native copper occut'. This is the J,ower 
Carnub mine ; sc:e page -10. Cony, Jlorrill and othN.~. 

Yellow 8ulphuret in micac00-chloritie slate, in a number of 
band~ of about one foot euch, ve1·y probably repetitions 
t ln·ough un<l ulations. Much exploru tory work has been 
done; see pago 4:?. Galt, Jlcl'aw and others. 

Yellow sulphuret with much iron pyrites in a bed ofbetwcen 
2 and 3 feet in chloritic slate. A shaft has been sunk 
about :!40 feet, an<l galleries driYen n early 300 feet. 
This is the :Harrington mine. (See page -l:!.) L ord 
Aylmer and otl1us. 

Yellow sulphuret in chloritic shte. George Jol:nson. 
Yellow sulphmet in chloritic slate. Ji': lfeplnmi. 



308 GEOLOGICAL SUHYE\- (lr CANADA-1866. 

Ilange. Lot. 
\) 8 Yellow sulphurct in chloritic slate. J. 11'/iallen. 

HJ 
11 

21 

3 

8 B~. Y cllow snlphuret in chloritic slate. The IIill mine. J-
11' /wlcwd. 

') Y ello1Y sulplrnrct in magncsian limestone. .f. 1f'illsey. 
10 Yellow sulphuret in micaceous and chloritic slate dissem-

inated with iron pyrites in a breadth of 3 feet. This is 
the l3clYedcrn mine. (Sec C:eo. Cnn. p. 732.) Eleaza;· 
Clar!.-. 

11 Y cllow sulphmet in chloritic slate . The :Magog mine. J. 

13 
5 

Gillies. 
Y cllow bulphurct in chloritic slate. H. G'o.tr 
Y cllow sulphurel; in chloritic slate. W. Coch air. 
Y cllow and variegated sulphurcts, 11·ith iton pyrites in gl'een 

chloritic slate. Wm. Peck. 
3 Y cllow sulphmct 11·ith il'On pyrites in c1u::u·b nml ealcspar in 

micaccous and chloritic slate. making a great show of 
ore. This is the Griffith mine. (Sec page 43.) The 
mincrab belong to J. Grf(jith, the land to J. ·w. Bean. 

·! Y cllow sulphurct in chloritic slate. The minerals belong to 
A. G. Wuodwartl, the land to L. Bean. 

5 Ycl\011· wlphurct in chloritic slate. J. 'True. 

1-1 
49 

51 

4'.) 

50 
51 

31 

32 

Yellow su lplturct in dolomitic limestone. 
Yellow sulphurct. di,scminatecl in ai feet of a great dolo

mitic hand, yielding from 10 to 15 cwt. of JO per cent 
01·0 per fathom. This is the Bissonnette mine, (soo 
r;C'ol. Can. p. 713.) The minerals belong to Judge 
Dnnmnond and otltei·s. the land to - Bissonnette. 

Yellow sulphurct disseminated in a breadth of 20 feet of 
the same band of dolomite. About 40 tons of 12~ per 
cent ore luwe been obtained in open cuttings. This is 
lhc Prince of Wales mine. (Se11 Geol. Can. pp.712, 713.) 

Y cllow sulphurct in dolomite similar in character to Bisson
nette mine. From open cuttings in the lots 49 in the 
two ranges, 12 tons of 20 per cent, and 8 tons of 14 per 
cent ore haYc been obtained. Col. JlfacDougall. 

Y cllow sulphuret in dolomite. On lot 51, two shafts haYe 
been sunk, to the depths of 4~ and 23 feet respectively, 
from which much ore was obtained. On lot 50, galena 
is associated with the copper ore. This is the Upton 
111111('. 

AcTOx. · 

Yaricgatecl and Yitrcous sulphurcts in dolomite. A good 
deal of exploratory work clone by l\lcssrs. 'Wright, Robin. 
son and others. Jleirs of J. Boston. 

Y cllow, Yariegatccl and Yi trcous sulphurcts in enormous 
masses, (one of them attaining the breadth of GO feet) 



nange. J,ot. 
3 3~ 

. 'j 

(j 

.'.ll 

28 
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:ubortlin:ttc to the ~fratifi carion, in limestone and chert,. Acton. 
conglomerate, tlioriL<' nml sbte. From tlu·ec rnnsscs 16,-
300 tons of 12 pe1· cent ore have hecn obtained, dressed 
and sent to mnrket, all(l a grca t amount of poor ore rc-
ma in~ at th<> surfacr. This is thr celebrated Acton mine. 
(?'cc Gcol. Can. , pp . iT!-7l :'i.) It has been worked suc
C<'-;si\'!"ly by Sleepe1" l'op<' nnd Clark, Davies and Dun-
kin. The masses at first in sight haYc become ex
Jrnustrd , aml littlr O!' no rxplorato1·y work for the tlis
CO\'ery of others has bcrn pmformrd. At present the 
mining i·ight and the lan<.1 belong to J. 2.'. Lee ancl others. 

Copper ore said to have been obt'.lined. 'L'his is the Yale 
mine, on \\'hich scYe1·al ~hnfts h'lve hf'C'n sunk in unpro-
tlurtiYc ground . 

\ 'al'i<'gatctl sulphmet in llolomitic linwsto1w. 
Yellow and va1fogated Rulphmcts in tlolomilc. G. Cantlda . 
Yellow and variegatf'cl sulplrnrf'i s in dolomite . Jesse ]). 

R obinson. 
29 Yellow and va1-i<'gateL1 sulphm·0b in <lolom ile. 'J'lw " rhit f' 

7 

8 

9 

10 

1:3 

.f. 
,j 

3 
1.J. 

l7 
J8 
] <J 

13 
1-! 

1.'i 
HJ 
1" . , 
2G 

Horse mine. Thomas JkCaw awl others. 
Yellow and Vfll'if'ga.tetl sulphm0t~ in tlolomit0. - c,·euitr. 
Yellow and \':ll'iegnt.f'<l sn lphmr·to; in clolomilc. Jess~ /). 

Hnbinson. 
Y 0llow sulphmet in SJ>Ots in dolomite. 
Y 0llow and ,·:i!'iegated sulphurcis in <lolomit0. 
U1·een carhonatt~ in lJliick sbl<'. - (,'iro1wnl. 

Y cllow and vn1·iPg it.c<l snlphtll'f't in dolomilf'. - 'l'11rycn11 . 
Yellow and Ln·iegn.t<"ll "ul11hlll'f' L in dolomit0. 

(;R.\S1'ii.-\ \I, 

YC'llow sul1>l1mei, in <li•)J'it•" . 
Y<'llow sulphm·Pt in dio1·itP. 

\'ari ,'gate<l ,;ulphnr<'l in limestone conglonwrat0. 
Y Pllow nm! y;i,1·i•'gat0d sul1,Jnnot~ in dolomit0. The Toonwy 

mine, in which tlrn work lias L0011 co11fi ned to rost f>f'ning. 
Y rl low snlphm<'t in dolomill". 
Yell ow sulphtll'f>t in tlolomitc. 
Yellow su lphu1·et in dolornilf' . 
Yellow sulphmct in dolomit.e. 
Yf>llow and \'a1·it'gate<l sulphur0ts in tlolomit0. The ore 

OC'C'Ul'S in hunches in the rock~, nml in v0ins con~isting 
of qunrti\ nrnl calc~pai-. A shaft 30 frf'L <l eep yiekl0<l 
l :2 .1 tons of' l:2 pe1· C'ent on". This is t.hc Wickhnm minf'. 
l 'umrny, _{dams J: Co. 

\'al'iegat('([ s11lphmct in cnlcspnr in dolomite. 
Yellow ~ulplm1·ct in tlolomit0. 
Y cllow sulphmct in dolomit.~ . 
Y r llow sulplrn l'et in dolomi!r'. 

Gn!.ntham. 

Wickham. 



Dun ha11t. 

M lbourne. 
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Range. J.ot. 

• 

" •) 

.+ 

. i 

G 

7 

8 
10 

l 

9 

'J x. 

'.) s. 

"' (i 

7 
s 
\I 

JS 
• ) .. _,, 

,) 
~ 

I 

11 
:21 
:21 

:.!! 

17 

E}. 

\\" ~ . 

Yellow 8ulphmd (\i<;:;eminated in qua1·tz Yeins, cul ting green 
la lcoicl sla tc . - J.'irlm"md . 

YariL•gatcd s1dphuret in quartz, a t the smfaceo, and green 
eal'!Jonate in cltlo1itic slaleo, in a drift GO feet long. 
- Hiclwwnd. 

Y cllow nml Yarieog·1t<'d sulphureots associatetl "'i th quartz, 
crikspar, chlorile, anrl steoatitc or t!1lcose slate, black 
~ htto being ,')l) ~-arch to i1. E. A shaft snnk to a depth 
of 40 feC't affortlC'd gootl specimens of ore. - Rix . 

Yeollow 1mlphurl'L with qwu-tz nnd chloriteo. 
Yeollow sulphureL with c1u'lrtz and chloritf'. 
Yellow sulphu1·ct with quartz ancl chlo1·iteo. 
Yello1;- sulphmrt 11·ith qmrtz and chloritf'. 
Y cllow sulphmC'l with qw1rtz, C'a lcsp!1r, chlorite and steoa litc, 

in Ycins, o n (· of tlic·m :.! feet, cutting nacreoons slate, in 
ll'!iich a sh:tfL lt-.ts i1Ct•a sunk (i-t feet. Judge Monk aiul 
Colonel J~'r111ali1111•':' . 

Yellow sulph•t rC' ll'ith r1tLu·tz :111cl chlo1·ite . 
Yellow Htilphu1·ct in d0lomite. 
(ir<'c-n c ll'iio11nt 0 in pmpli~h slnt0. ·- l'r~f'vnlaine. 
Y C' llOll' sulphurl't witl1 c 1 u~rtz ancl cl1lo;·itt'. 
Yarir-g·1tccl sulphuret in purple shtc. 
Yc·llo\\" sulplrn:·d i;t 1loloi11ite. 
Yl'\1011· s!1lplll1rd in YC'ins of c.1lc,par eutting tlolomitic 

linw,ton<>. '!'rial-shafts l1aY<' heen sunk in 3 Yeins, 
1'<L! ',l'in,:; from :; to I~ inches, and at 1·arious d epths 
lhl'ough 1 ho limes tone, the greoatest 84 feet, have t ermi
n•tlc·d in l1lack sla teo, losi ng the copper ore. From all 
1 IH' ~ haft , uncl galleries the ore obtained is estimated at 
I il tons of ,) per cent .. llO tons of 3 p er cent., and 300 
trm~ of 1 pet' cent. This is the Dnrlmm mine (Geol. 
(}111., p. ii~;. P omrny, Adams cl'.: Co. 

Y dlow sulpluu·ct in dolomitic limestone. 
('oppe r ore 1·eportcd. 1J'eu/JPr Cross. 
Yellow ~ulphmct in dolomitic linwstouo. - Pr~(onlainc. 

Yi lrl'OUs sul t•lnll·l't i11 chlol'itic sin te . James a11cl TVill iam 
Jialley and JJ . .l'arke. 

Copper ore rcpodt'<l. 
5 Yitrcou:; sulphm·P t iu chloriri c ~tatC'. Patrick Fahey. 
fl Yc•\low sulphmd, H',;oe iateod with iron pyrites in large cubes., 

nncl with nw gndic and sp eor 11lar iron ore, in a gangue 
of quartz antl cakspar mixed with slate, running with 
the ~trik<'. hilt n·rtic11lly cutting the strnta, which arc 
c:omposctl oi' qll'lrtzitc on one side and takosc slate on 
t heo olhPt'. 'i'li C' roppPt' 01·(' is contained in fom strings 
ill thf' l11 t«1dth nf ~ l'eo:>t . 8 11<! i~ tmcC':1hleo for 4::>0 yards. 
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~\. good d eal of c·xplora tol'y 11·ol'k has been done in pits Melbourne. 
un< l tr ial shafts. The minerals belong to Dr. A. B oicers; 
tlie lane! to (,'. }). , 'axlon. 

Yariegated and 1·itreons sulphurets in cliloritic sbte. The 
Ryan Hill mine. The minerals helong to 'l'lt0111as Friz
zeil and George 1 Joudall . 

Yitreon,; sulphurPt and green cnl'bonate in <'l1loritic slate. 
Jllichael Baaett. 

Yariegatecl an<l 1·itreo us sulp!turets in nacreous sla te and 
quartz. Jn '.?00 fi>et ac ross the strata there are several 
narrow bamb or the ore. A shaft has been sunk to 
sonw depth. Thiti is the Cohl-spri ng mine. 'J'homas 
Nackic ,[- Co . 

Yitreou:-; sulplturPt in clcep green chlori tic slate . 
Yariega lt'll sulphure t and g reen Pnrbonatc in an epido tic 

gnngue in chl OI'it ic slnle. 'l.'homas 7-'rizzcll. 
Ydlow :iml Yi tl'cous sulphmets in small <1uantity, associated 

ll"ith specular i1·on, in a gu,ngue of quartz, feldspar and 
chlo1·ite in chloritic slate. '1.'homas 'l'ait. 

Y c·lloll" and Yitreons sulphul'ets in traces, between dolomite 
aml chloritic slat0 . Colil-.~pring Ji.fining Co. 

Y 0llow ancl vitrpous sulphul'ets in traces in micaceous slate, 
bchrcen quartzite and magnetite. Cold-spring Mining Co . 

'\arirga!P<l and Yitl'eous sulphul'ets in a gangue of quartz, 
cak<p<tr and foldspar in 8 beds, in chloritic slate, varying 
from I \ to 5 feet in "idth ; a shaft has been sunk on 
one of these, about 2 feet wide, to a depth of 100 feet, 
~hewi ng um1ehc:>~ of rich ore irregularly distributed. 
This is the Balra th mine. Lord Aylmer and others. 

Y cllow ancl Yitrcous sulphurets in trnces, in a gangue of 
quartz, feldspar and chlorite in chloritic slate. R obert 
Prnzer. Ctai·k & Co. 

\ 'itreous sulph11rPt an•{ g1·een carhona t0 in nancons slnte . 
- Jlai11c. 

( 'opper ore rpportc•l. 
UrePn carbonatP . 
Yellow ~ulphmet in chlorit ic sla tP . /;'. R amlall. 
Green ca rbonate. 
Yitrcous sulphuret and g1·pp11 carbonate in coarse ch loritic 

slfltP . 
('opper ore reported. 

YPl1011-. rn1·ipgatP1l aucl vilreou-; sulphm·pts in cracks and 
Ycins, in u or m ore ore-bearing courses, in a. bren.clth of 
:300 feet of dio1·ite. Se1·eral small excaYations lmYebeen 
made on 'the<;e YPin':, and good ~pccimens of ore ob
b inerl. 

Yellow nnd rnriegc1tNlsulphul'P!s in cliorit0. George Garit'J.>y. 

'We11dover. 
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GEOLOGICAL SURVEY OF CA!HDA- 1 8 6 6. 

s. w,\. 

\ 'aric'g:i.k\l and Yitrcous ,ulphw·cts in <liOl'il•'. 
\'al'icgat<'\l arnl 1·itl'cou:; sulphmets in <liorik. 

J\.i'\(;SEY. 

Y c'l low sul pltmct in white <j uni·t.,, cutLing gl'ccn slate. 
Y cllow :mlphmet in specks in it one-foot bed of quart:cit0. 
( :reC'n carbonate in ~mall quartz 1·cin~, cutting chloritic slate, 

in one locality, and in another green cal'honatc in rcrl 
,;lfi.Ln. Kingsey Slate C'o. 

< ;,'l'<'ll carbonate <lis,C'min:tfr<l in .>feet of green shtc between 
<lolomit(' ::nul rc\l slate'. 

Yel1011· sn lphmet in whit,(' quadz in &late . 
Y<'llow sulphmvt di--;Pmi1mted in speck:; in a one foot bed 

of wltit c? fjU:ll'tz aml chlol'ite in red sla te. Thomas 
Skeny. 

\' l'llow snlpl1met in a 4 feet bed or vein of "·hitc quartz and 
l'h loritc in 1·ecl slat , giving abont 1 per cent of copper. 
:J'homas SkerJ"y. 

\';lri•'gated sulphui·C't arnl gi-ecn c:whonatc in dolomite o.ncl 
in JS inchPs of slat•', along ~idc of the dolomite. The 
minerals belong to Canl11er Sfrcens, tho land to John 
1.'renholme. 

Y Pllow sulphmct in whitn l[U:11'iz in ,J:ttc. 
GI'Ccn carbonate in Jilms in g1·ccn slate'. Robut Robertson. 
< ;rccn cal'bonatc in tilms in green slate. -- Lelelii 
Y cllow sulphmet al\(l gr<'<'ll carbornttc in spots in a 1 foot 

bed of pinl.;:i,;Ji lim•'"ton<', with calc,pal' an<l chlorite . 
• .Ue:1;. Cassidy. 

(i i·cen c:u·bonat.c ii1 spot" in cltloritic an<l <']>idotic slate. S . 
J[.' Dennison. 

Urecn carbonate in f-pots in chlo1·it ic aml cpillotic slate . W. 
Tobin. • 

l'al'if'gate<l arnl Yii.I·rous f'ulphuret~, 1l"ith blue carbonate, ii~ 
a ganguc of white quartz, rc<ltlisli fcklspai· and chlorite, 
with a width of' 18 inch <'s, in chloritic slate. 1'. Gilchrist. 

\'a!'iegated and vitreous sulphurcts in scYcrnl veins or beds 
of from 1 to 3 feet wide, of quartz, fclcl;.par and chlorit« 
in chloritic slat!! . James Gould. 

C 'oppcr Ol'e rcporte\l. James Gould. 
Oreen carbonate in ~1wckf; in chloritic aml cpidotic rlat.c. 

S. Wintle and J: Bailly. 
YariC'gated sulphurct in ~poh in :J; ganguc of whit.e qua.rtz, 

rcddisl1 feld~par aml chloritc, in cltlol'itic f'latc. 
\':u·iegate<l sulphuret in •1m11·tz, frl•l~pai· aml chlorite, in 

t·hlo1·it.ic ~lat0. - Vrmpr".rf. 
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lfangc. Lot. 
Yellow sulphuret in quartz, feldspar and chlol'ite, in chlorilic Cleveland. 

slate ; a shaft has been sunk 30 feet, and a small quan-
11 23 S. B.}. 

tity of ore obtained. - Clarke. 
Yellow sulphurct in chloritic and cpidot ic slate. Jame~ 

Gould. 
2-1 ~. El. Yellow sulphuret in chloriLic and epi<lotic slale . £ . Cocklin. 
25 Yariegated and vitreous sulphurets in chloritic slate. A 

shaft has been sunk 30 feet. This appears to be on the 
courrn of the St. Francis mine. - Clarke. 

·13 '.!l Copper ore reported. 
23 Yariegated sulphurct in ,1uartz, with feldspar and chlorite in 

chlOl'itie slate. W. Jackson ancl R. 'l'a!Jlor. 
2.j (:rccn and blue carbonates, wilh yellow, variegated and 

vitreous sulphurets, and a little natiYe copper, in a 
true lode of 3 fca.t wi<l . This is the St. l•'r:mcis mine. 
_\.shaft lrns been snnk 195 feet, and 513 feet oflevels and 
rises clri\'\'n in the loLlc ; much Ol'e has been sent to 
market, (see page 3Sj . The minerals belong to Tlws. 
Jlackie ancl ollters, Lhe land tn J. Haddock. 

13 21 Variegated and Yi ti·eous sul phurets in a gangue of qua1·tz, 

14 

feldspar and chlo1·ite, "·ith a width of 1 foot, in chlorit.ic 
slate. R. JfcLa11ghli11. 

2:.l Copper ore reported. Jfrs. Gilpin. 
23 Variegated and vitreous sulphuret in a ganguc of white 

quart;,,, reddish feldspar and chlori tc, with a wiclth of 1 
foot in chloritic slate. JI. Barker. 

24 s. Ej. Yal'iegatecl and vitreous sulphurets in white quartz, reddish 
feldspar and chlorite, in chloritic slate, in two places in 
the lot. · J. Boucher. 

25 Variegated and vitl'eOUti sulphure ts in quartz, feldspar and 
chlorite in chloritic slate. James Smillie. 

26 s. w}. Variegated and vitreous sulphurcts in white quartz, reddish 
feldspar and chlori te, with a width of 1 foot, in chloritic 
slate . This is Jackson's mine. A shaft of 20 fee t has 
been sunk. (Geo. Can., p. 123.) GriJjilh, Clarke ancl 
others. 

5 

'.!l 

Yellow sulphuret in specks and noclulcs, with galena, in a 
hand holding qua1·tz and calcspar, in a width of 12 or l.J 
feet of Upper Bilurian bhtck slate, with Lower Siludan 
serpentine close on the northwest. 1'hoina.~ Steel. 

U1·cen carbonate in spocks in a bed of iron ore in clolomiLic 
limestone. 

2:.l Variegated and vitreous sulphmct in qual'tz, fe ldspar ancl 
chlorite, in several places, in bands of from 6 inches to 
4 feet \\'icle in chloritic slate. H. P. Wells. 

::?:! Variegated and vitreous sulphuret in white quartz, reddish 
feldspar and chlol'ite, in a width of 1 foot in chloritic 
slato. 

23 Ym-iegated and vitreous sulphurcts in quartz, felds1xu· and 
chlorito, with a width of 9 inches in chlorite slate. W. 
Hrales. 
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Ym·iegated and vitreous sulphur0t in quartz, feldspar and 
chlorit0, in chloritic sla te. G. Scolt. 

G!'cen carbonate in flak es in chlori tic slate. J. T renholme. 

\\'JXIJSOlt . 

Yellow sulphuret and green carbonate in (i fee t of quartz, 
in gray limestone, and running with the strike . J. Knox. 

Green carbonate in spots in magn esian rock, in the cutting of 
fit . Lawrence and Atlantic Railroad. 1V. J.IcCulloch . 

~ll i l' 'l'OX . 

( ;reen carbon:1te in green chloritic sla t0. l'opc 8 . }Ville!f. 
Yellow sulphurot ,1·ith iron pyrites, . dissemin ated in 1L 

h roatlth of one foot of yellow-wea thering d ecomposing 
chlori tic sla te. ,Y. Lyons. 

<:rcen carbonate in compact mica-rock. C:. TJ "yatt. 
Yariega ted sulphuret and g1·e0n carbonate in dolomite. 

Th omas 1V ackie. 
f:reen c:irbonate in dolomitic lim0s ton0. 
Yariegatetl sulphuret nml green carbonate, disseminated 

in small quantities in a bed of (]Hartz, from l to 2 feet 
wid e. W. R obinson. 

U OI!TOX. 

Y cllow sul phuret diss0mi11atecl in a band of (i inches of slate, 
he brncn rNl and green slate, on X. E. branch of Nicolet 
lfo·cr. 

l\' .11nnc 1>:. 

Y cllow sulphuret in gray slate nnd limestone adjoining . 
Y ellow sulphuret in veins of 1 or 2 inches of quartz and 

calcs1xir. cut t ing clioritc. -. Doucet. 

TIXGWICK. 

Yellow sulphuret is reported to haYe been seen t» some 
extent. 

Y ellow sulphuret in green talcose slate. 
Y ellow sulphuret reported by R. 1V cClay. 
Vit1·eous sulphure t and green carbonate in spots in diorite. 
Green carbonate in spots in m icaceo-chloritic slate. 
Yariegated sulphuret in spots, in one place, and green 

carbonate in several. 
Variegated sulphuret and gre0n carl>onate. 
Yitreous sulphlll'e t and green carbonate in quartzose mien, 

slate. 
Y itreous sulpltmet nncl /! l'een carbonate in (]Uartzose mica 

sla tr . 
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'\'()'['TO:\. 

Y c llow sulphuret in quartz, c ul lin g <lioritc. Raphael Dorion. 
Y c llow ~ulphuret and galena in a Ycin of quartz in chloritic 

~late. JJ -. Oerrard Hoss. 
Y cllow sulphure t and iron pyrites inn heel in chloritic sla te. 
(lrcen carbonate with iron pyrites. 
(;rccn carbonate "·ith iron pyrites . 
Y cl low sulphuret in spots in a 1 foot bed of green c1uartzitc, 

with rcdd Lqh cnlcareous sands tone on the nortlrn·es t side. 
JI[. Adam. 

< :rN'n carbonate' ,1·ith it·on py ritf's. 
Yt• llow rnlpl1tt rd 1rith iron pyritl'~. 

P,nsrnon1·: . 

(; 1·<' ;.> 11 c.wbonnt c- tn flake ·,, in c•rack' of calcareous smubtonC'. 
Un· l·n l'.whon:1tr in elms<'.; in a qual'lz YC' in in <lioritc- on '\'olf 

]li1·cr. 

Y1 •llow sulplimc-t in quarlzo. ·c· rl1loritic slntc . 
(; rC' cn carbon a tc in spots in i·cLkli"h dolomitic limestone . 
Ydlo\\" and rnriC'~<tt ccl ~ulphurct disscminatC'd in a Ycin of 

whi te 11u:11'tz in chlorit ic slate . :Narcisse Larfoil:re. 
Y dlo\\" sulphun •l wil h g,ilC'nri, cli><seminated in a 6 feet vein 

o!' quartz. 
C: n'Pn carhonatC' in naereous 01· chloritic sla te. James Lane. 
Y d low aml Yitrcc111s rnlplturd~ in a gangue of quartz nn<l 

ff·kl "pa r in ntHTC'OUS slntC'. 
( 'oppc·t' ore rCjlOl'tetl. JT.i/liam l'rice. 
Yi tr<'ous sulpltw·d rim! g1·('pn c·a1·l>o11at(' in qnarlz in rnica

~la tC' . 
() Yellow arnl rn1·iC'g;1tC'd sulphlll'ct in cltl o1· ilic ~late. Je8se ]). 

Holri11 swi. 
!J ( lrC'en carlionn IC' 1n l'hlo1·iliL' sh lC' . --l~!flatul w1d Jamc8 

Lanr. 
1:; ( :r,'C'n ca 1·!Jo11atc- in mtci·eous and chlorit.ic sln tc . ·William 

l'rir-e awl Fra11ri~ Patry. 
Ii ii Yellow arnl Y<ll'i t>g itC'c l sulphmc ts and grC'cn carbonate in 

a quartz Ycin from 2 to 4 feet thick, in ehloritie sla te . 
• \ shaft lt:1s l>C'en sunk 2.J feet. <lccp, and rich specimens 
of Ol'C' obtain C'tl. The min C'rnb belong to Jesse D. Nobin· 
so1i and of/1e1·s, the land to --jfaccrnis. 

8 ~ . E . . \. Ydlow sulphurel in SC'Yernl riuarb Yeins in eltlotitie slate, 
t hC' slntc holding Yitl'cous sulplnn·C't. The several vein s 
oee 11t· in a hrC'atlth of' LIO fC'C't, rind the ground afford s 
L11 e opportunity of a n adit to cut all the Yein s at a depth 
of 12;'> f·~et. 'J'hC' p1·incipul win l1as been explored by 
many ~homl ancl r·osleen pit s, fo r the length of nearly 
h:ilf' n mile, arnl it'.1:; in c i<l C' 11tl~· producC'tl a consitlernbk 

\Votton. 

Bubt rode. 

Che8kr. 
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G 8 s. E. l· 'Jua11tity of' ore, yiel<ling an aYcrnge, according to Ur. 
C. Hobb, of' :3 P''t' cent of coppe1· for the mass of tJJ . 
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Yrin. This is the Yiger minr. ,1fc.~srg. J,abrl:che- Viger, 
Lc(/lo111111c ai1<l Banalou. 

y,,llow and varirgatrtl ~ul pltu l'C't-< , in knlicnl:11' l'Cins of white 
qual'b1 l'<ll'ying in thickne,;,; fl'Om an inch to a foot, in 
<· l1lo1·itic slat<'. Tlw yiekl in nwtallie copper of the vein;; 
may lw from i to :2 p<'t' cent. Tl1is is a <'Ontinuation of th1> 
met<illiferous gl'Ournl of the Yigcr minr . Robert Shaw. 

\'<ll'icgatecl sulphm<'t nnd g1·e<'n en,rho1rn.tc in ~pots in c1uarlz 
in chloritic slat<' . Robert Shaw. 

U1·cen carbonate in ri nal'lz Yrino; in g1·ny ,LttP. --JfcKay. 
Yell ow sulphmet in hpots in (JU,11·tzo,;c mica<'eon~ ,]at<'. J. 

Bustard. 
8 Yariegate<l sulphurl't in q n:nt z n'ins in cliloritic ,;latt', rtn<l 

vitreous sulphun·t in tl1P lnminw of th,1 slate.· 
:2-J. C:l'ecn carbonate in qnartz Yeins in ,!!l'ay slatL'. 'J'lwnws R . 

7 
.Johnsr111. 

\'it1'1'0ns sulphurPt nnd g!·Pcn <'.n·linn:tt•' in <Jlllll'lz in d1lo-
1·itic :ilatc. 

rn \':u· irg<ttcd su lphlll'<'t in quai·tz n·ino; in .. ltlo1-itic olat<', an<l 

., 

11 

Yitreous sulpl n1 rPt in the bmin::i· of thl) ~lntl'. 

B111erso11. 
I 'OJ 1pcr 0 1'<' r!'ported . 
Ydloll' anti vari<'gatt'(l sulpliml't in :t \'<' in of white qual'tz 

with chlo1·it<' in chlo1·itic slat!'. 
Y l'llow n1Kl varicg11te11 rnlphurrt in dn1scs in a ~ix-fret han(l 

of ehlol'i tic slat!'. --Eniei'son. 
) ' ,,]]ow and rnl'iegatell ,uJphmet in qmirtz Yeins in cltlo1·itic 

,:]a tl'. 

19 YPll01r an1 l Yitreons .-11Jphmets and green carbonate, with 

l I) 
JI 

(i 

10 

\I 
1 () 

JO 
11 s. 

H :) , 

galP11:1 rind i1·011 py1·irr"'· in Yeins of quartz and calcspar, 
nmning with tlw ,:t1·n1iticat ion, in micaeeous and chlo

l'itiP s l tt(' . T11·0 op•'ningti have been mn.cle, one on n 

1·<'i11 or :l f<'L't, :m•l the oth<'t' nf' G feet, at the oppo~ito> 

('nd s of the lo t . C'.'1,sler Jfini11v Compa11!i· 
\'arieg:•ted snlplm1·et in ,:pots in q1u1·tz, in <'hloritlc slate. 
YPllow nnd v:tri<'g:tl<'d ~u lphurl'ts in c1u'll'tz, in chlorit.ic , b. t<'. 
Y<'llow su lpltmet in 11rntrtzO>i<' chlo1·itic sln,te. 
1· rllow sulphm·<'t an cl g1·pen cnrhon<tt1' in spoh in qnni·tz, in 

cl1l o1·itic sht(< 
\'ell ow sulplm1·Pt in qwll'tzo';P cl 1lo1·i ti -.: ,h le'. 

Yellow sulphmet in qrn11'tz in f'hloritic slat•'. 
Yellow snlplmret in qwwtz and chlo1·it0 in ('hlo1·iti<' ~lal\'. 

\'nricgatecl and vit.reon,; su lphur<'t in tmees, 1rith mnrh 
galrn't n11d i1·on py1·ite,;, in :t han<l 01· p<tteh of lim<'
sto1H'. ::ifany sm:11l pits linv<' l,rcn ~nnk, at inl•'r·vah of 
ahout :WO yayds, in thl' lt>ngth oi' the lot. 

\ 'it1·eous sulphmet (in c·hlo1·itic slntn '!). Thrrc pai·allel 
~l1·;ngs of orn <H'em· in :t wid1lt nl' :lll fr\'l in an open 
('lift.ill_!!. rr. r,~ ,l(P,,1/fif'(. 
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Jl.\\l. 

·Yc-lloll" ' ulplimcl in ehl<11'iLic shtC', ncal' clolo111itL'. 7J1·. James 
Reid and ot71e1·s. 

Yellow ~ulphuret in tlolomill'. 
Yc-llow :mcl YariegatC'd sulpln11·d, c] i,seminalccl in a l)l·eacltl1 

of 30 fC'et of clolomitC'. This is t lie ~icolct Branch mine, 
(C:C'o. Can. p. 133), whel'C a considerable amount of ex-
1.to1·alory \\'Ol'l~ has been clone. Machinery for stamping 
aml drC'ssing thn 01·c· l 1ris been erected. R. TV. Ile11eke1· 
aml others. 

( '011per or<' repol'tc< l. I 
('op per ore reported. (Joseph Bo11langer. 
Copper or<' repo1·te<l. ) 
Yc·llo11· snlphlll'cts clissc·minatccl in specks in dolomitic lime

stone. 
Yellow ancl Y:uicgalccl wlphm·ets in \'al'ious parts of the lolH 

in chlor.itic slat<' neat· dolomite. The principal explora
tions tue on the right bank of a branch of the Nicolrt 
Tii.-e1·. Pascal Guerlon a11d others. 

Yellow and rnriegatecl sulphmets in dolomite. Joseph Cau
l'lwn and of her;s. 

:-;Ol"l'll ] f.\)I. 

Y0\low sulph1u·0t dissrminatecl in specks, in a gangue of 
"·hite quartz:! fed thick, in impme se rpentin e. Thi~ is 
the Xicolet Copper mine. 

Yellow and variegated sulplture t~ in a, ganguc of quarlz in 
diorite, running 1Yith the stratifica tion. A pit of ]I) 

fcrt has been sunk. J[essrs. R1tssell nf Quebec. 
Green carbonate in diallag0 rock. On the same numbercll 

lot in the first range, su lphuret of antimony and natiYo 
antimony occur. Messrs. Russell qf Q1teuec. 

Yellow sulphrn·C't in q ual'lz in slate rock. Lo1tis f,e/;ourgeois. 

\ "m·iegatecl sulphur<"t in a gangue or quartz aml chloritc, in 
chloritic slate. 

Copper ore reported . 
Yellow and variegated sulphurets, and green ca1·bonate, in 

chloritic slate near dolomitic limestone. P. M. Partridge. 
Yellow and variegated sulphurets as beforn. P. M. Parfridg~. 
Yellow and variegated ulplmrcts as before. I'. JJI. Partridge. 
Yellow and yariegatecl and vitreous sulplmrets in a, gangue 

of white quartz G feet thick, in soft chloritic slate. Dr . 
.fames Reid. 

Yellow and niriegatccl sulplmrcts in dolomitic l imeston0. 
Yellow and var iegated sulphmets in dolomitic limestone. 

Hr.m. 

South Ham. 

·w olfcstown. 



Garthuy. 

Maduington. 

Somcr$et. 

Halifax. 
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Yellow :rnlphu1·cL with iron pyrites in cakm·cous i-crpentinc 
((icol. ('an. p. I 30.) 

Yellow nrnl \'<1l'icgatc<1 s11lpl1urctJ in while (]Uartz. 

j,[.1 DIJIXflTOX. 

( :l'een cal'bonctlc in Hake~, in blcll'k slate intl•r,;(1·,tti!ie<l rn 
1·c•l an<l gl'ecn ,;]n.t c on the Becnncour. 

Yellow sulphu1·et in <'nnglomemtc 1im1' ;;ione, 11m1· diorilc. 
Yellow sulplmreL in eonglome1·a.to lim1' stone, 1wnr diorite. 

} f.\ I.IF.IX. 

Ureen carbonate in llolomit.e in one pbct', and yellow 1--ul
phmet in white qnartz in ch lOl'itic ~la.te in :mothf'r pla.c<> 
on the lot. 

Yellow, niriegated, arnl vitreous sulphurcts with green ca.1-. 
honate, antl l:ilaek and reel oxy tb in a ganguc of quartz, 
calcspar and bro\rn-~par of from 8 inches to 3 feet, nm
ning "·ith the stratification, in chloritic sla.to, which 
holds specular and t.itaniferous ii-on ore. This is th1• 
Halifax mine. (Ge.ol. Can. p . 7:24) in which consi<lerabl • 
work has been done by shnJts and adits. In a qual'tY. 
Yein, cu.t in an a<lit., a small quantity of gold was oh
tained. The min erals belong to the Halifax 1lfini11g OJ .. 
and the land to Celeste Dnbois. 

Yellow and variegated sulphnret~ in nacreous slat.;i. 
<+reen carbonate in black slate. 
Green carbonate in \Yhite qual'tY. with cakspar in nacreou, 

slate. 
Green carbonate in chlO!'itic and nac1·oou~ ' hte. 
Yellow and variegated sulphmets in \Yhite quartz wilh ch!o. 

rite, in chloritic ·late. 'l.'heophile Girouard. 
Yellow sulphuret in a quarti vein in dolomitic limestone. 

},fegantic Jfining C'i•mpany. 
Green carbonate in \Yhite quartz in chlo1·itic and epidoti<: 

slate with granular magnetite. 
Yellow and variegated sulphurets in <lolomite. Black J,akc 

mine. See range ~1, lot \l. 
Variegated sulphuret. 
Variegated sulphuret. 
Yellow and variegated sulphmets in dolomite and slate. On 

this, and on the same numbered lot in range 8, is situated 
the Black Lake mine, in which considerable explora
tory work has been clone. Dr. James Reid, ancl ofhe1:~. 
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Vmfogated and vitrcou~ su lphure ts in nacreous slate. 1Vi l· Halifft x. 

limn 1Y. Stuart. 
I \ .. a1·iegated sulphul'ct in dolo1nitic li1ncstone. .A. G. H""oocl-
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ward. 
I~ (ireen carbonate in white <1uartz in chloritic sla te. 
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(Jreen cm·lio1mtc in white quar (,z in chlorilic slate as~ociatetl 
with dolomite . 

Yellow sulphnret in d olomitic limestone. 
Variegated sulphuret. - B ailey. 

Variegated and vit,reous snlphmets in nacreous sln,te. II'. 
W. Stuart. 

Variegated sulphuret in a 2 feet vein of quartz in nacreous 
slate. 11fegantic 11fining Company. 

Green carbonate in flakes in strin gs of qtllLrtz cu t ting mica
ceo-chloritic slate . 

Gr·een carbonate in fl 11k es in strings of quartz cu tting chlo
ritic slate. 

Yellow sulphuret in dolomitic limestone. 
Yariegated and vitreous sulphure ts in nacreous slate . .Angus 

JfcKillop. 
Variegated and vitreous sulpl1urets in nacreous slate. James 

S teele. 
Yell ow and variegated sulphurcts disseminated in 3 quartz 

veins of from 1 to 2 feet thick , running with the strati
fication in nacreous slate. 

Green carbona te in diorite-slate on the River Becancolll'. 

LEEDS. 

Yariegated sulphuret. - Harris. 
Yellow sulphmet in dolomitic limestone. - Ewart. 
<lreen carbonate in flak es in green chloritic sandstone. 
Y ellow, variegated a n<l. vitreous sulphurets. 
The siLme. 
The same. 
The same. 
Yellow sulphurct. 
The same. 
Yellow, variegated and vitreous sulphurcts. 
The sam e. 
Variegated sulphure t in a two-fee t ve in of quartz. 
Yellow, variegated and vitreous sulphuret. 
Yellow, variegated and vitreous sulphurets. The miniH·al,; 

belong to the Canada Mining Company. 
Yellow, variegated aml vitreous sulplmrets. 
The same. 
The sa.me. 

Ireland. 

Invcrne$s. 

Leeds. 



.Leeds. 

"Thetford. 

'Kelson . 

Brnughton. 

· F raIM pt on. 

1:5t. Giles seig
niory. 
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\ ·itreous and yariegated sulplrnrels, aml green carbonate, in 
quartz courses in nacreous slate. - Ryan. 

Y ellow, variegated and Yitrcous sulphurcts in nacreous slate. 
English and Canadian Jllining Company. 

Y cllow, variegated and vitreous sulphurets in rntcreous slate. 
FJnglish ancl Canadian Mining Company. 

Yellow, ya1·iegatecl and Yifreous sulphurel~. 
The same. 
The Rame. 
Yellow, ,·ariegaletl and Yitrcou~ sulphmet~, and green car

bonate m l~ vein \rith quartz, bitter-spar, chlorite, 
steatite, specular iron, and a little nati\·e gold, (Geol. 
Can. p. 730.) The minerals belong lo the English and 
Cctnadian Mining C'o1npa11y, the land lo - Nutbrnwn. 

Yellow, Yaricgatcd and Yitreous sulphmcts in nacreous slate. 
English ancl Canadian Mining Company. 

Yellow, vnriegated and vitreous sulphurcls in nine c1uarlz 
eomscs and three beds in nacreous sla tes. Here is the 
Har\"Cy Mill mine, in which many shafts haye been sunk, 
nud one of the beds has been worked to a considerable 
extent. Reep . 34 and Geol. Can. pp. 724-72\J. English 
ancl Ca11adian _'ftfining Company. 

Y cllow, variegated aud Yitreous sulplmrcts. English and 
Canadian mining C\Jmpany, 

Yellow, Y~l'icgatetl and Yilreous sulphurets. Canada Jfini~1g 
Company. 

TllETFO IW. 

(hcen cn.rbonatc in green slate, resting on black slate "·ith 
rnbcs of iron pyrite_;. 

Yellow :mu variegatcLl sulphmets and green ca!'bonate dis
seminated in cliorite to a breadth of thirteen feet. 

BROl.iGHTOX. 

\'ariegated and Yifroou~ sulphurels. 
The same. 
The same. 

Fl~AMPTOX. 

Green carbonate in gray limestone. 

, 'T. Gu.Es Sc;rGX!Ol{L · 

Yariegated and Yitreous sulphurets, and g1·ecn carbonate, 
in quartz courses in nacreous ~late . - Cromwell. 
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S T. MARY SEIGNIORY . 

Yellow and vitreous sulphurets and green carbonate in red 
and green slate, near fer ruginous d olomite. In a line 
wit,h a pointone mile above St. Mary's church. 

GASPJ; SllIONIOltY. 

G1·een carbonate in flak es in gr:ty calcareous ~andstonc. 

South of St. Appolinaire ehureli. 
Yellow sulphuret in a gangue of white quru·tz and ealcspar, 

in amygdaloidal rliori te. Three-fourths of a mile 1101·th 
of St. Appolinaire chmch . 

St. Mary 
seigniorr. 

Ga•pe oeig
uiory. 

L.WZON SEIGNIORL Lauzon scig

Variegated sulphuret and green carbonate in spots in niory. 

diorite. ,) ust below Ross·s Mill, on the St. Lawrence . 
.Native copper in reel slate . On the Etchemin ri ver, two 

miles above St. Anselme. 
Yellow sulphmet in red lime~tone. On the Etchemin, four 

miles above ils mouth . 
Yellow sulphure t in calcareous sandstone. At the narrows 

on the Chaudiere riYer, about ten miles above its mouth. 
Green carbonate in red slate. At St. Nich <(las, on the 

bank of the St. Lawrence. one mile below the church. 
Green carbonate in red slate. In the cliff over the St. Law. 

rence, one mile above Po;nt Levis. 

StLLERY SEIGNIORY. Sillery i,eig -

y 11 . . niory. 
e ow sulphul'et m sandstone and red sbtte, one mile below 

Cap Rouge. 

QUEBEC. 

Vitreous sulphuret in limestone conglomerate. In the cut 
made for the wa,ter-pipe, Coteau St. Genevieve. 

81•. JOSBPH SEIGNIORY. 

Qnebe~. 

SL .J o""'J>h 
. d d <l ~e1g 11 wry. Vanegate sulphuret with quartz an chlorite in J an 
green slate, near patches of red dolomitic limestone. 
W est side of Chaudiere, opposi te the road leading to 
Frampton. Joseph Tarclff 

Green carbonate in spots in red dolomitic limestone. East 
side of the Chaudiere river, about four miles above th e 
church of St. Joseph. - Ccilway. 

ROMIEUX. 

'Yell ow sulphuret. At the mouth of the Little Capucin River. 
Romieux. 
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