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To the Honourable 
T. MAYNE DALY, .l\f.P., 

Minister of the Interior. 

Srn, - I have the honour to submit herewith Volume VI. (New 
Series) of the Heports of the Geological Survey of Canada. 

This volume is small as compared with previous issues, but as the 
state of the appropriation for the fiscal year renders it impossible to 
proceed with the printing of further matter at present, it appears to 
be desirable to complete and issue the volume as it stands. 

Several important manuscript reports, with a number of maps, are 
now ready for the printer and engraver, and these it is hoped it may 
shortly be found possible to publish in a succeeding volume. 

Each of the constituent parts of the present volume ruay be obtained 
separately at prices ranging from ten to twenty-five cents. 

I have the honour to be, Sir, 

OrrAll'A, January l , 189fi. 

Your obedient servant, 
GEORGE M. DAWSON, 

Acting Director, Geological Survey. 
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SU JMARY REPORT 

OE' THE 

OPERATIONS OF THE GEOLOGICAL SURVEY 
FOB. THE YEAR 1892. 

l st J anuary, 1893. 
The Hon. T. MAYNE DALY, l\I. P., 

MinisLer of the Interior. 

Srn, - I have the honour, in compliance with Section 6 of the Act 
53 VicLoria, Chap. XL, to submit a summary report of the proceed
ings and work of the Geological corps during the year now closed. 

The work during 1892 has been for the most part a continuation 
and extension of that recorded in the preceding years 1890\ind 1891. 
The progress mn,de in working out the structural details, and map
ping the districts in part exa,mined in tho e years has been satis
factory, while some extensive and hitherto wholly unknown areas south 
of Lake Athabasca, and east of James' Bay have been examined with 
interesting results, while importanL additions have also been made to 
our know ledge of the geologic and geographic feature of these regions. 

The working field parties, during the past year, numbered fifteen, 
distributed as follows :-

British Columbia. . . . . . . . . . . . . . . . . . . . . . . . . . 1 
North-western Alberta and Columbia Valley. . . l 
Between Lnke Athabasca and R eindeer Lake. . . 1 
Ontario.. . .. . . . . . . . . . . . . . . . . . . . . . . 4 
Quebec. . .. . ............ . ........... . .... 3 
East )fain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
New Brunswick . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Nova Scotia. . . . . . . . . . . . . . . . . . . . . . . . 3 

As in previous years, Messrs. l\Iacoun, Ami, \Yeston and \Villimott 
have made investigations and collections in botrmy, palreontology 
and mineralogy, the particulars of which are given under the divisions 
named. Dr. G. M. Dawson's t ime and attention has been occupied, as 
in 1891, almost entirely with work in connection with the Behring Sea 
Commission, and he has, therefore, been unable todo any geological 

1 



2 A GEOLOGICAL SURVEY OF CANADA. 

field work. The exploration in British Columbia has, however, been 
ably carried on by his assistant, ir. McEvoy, who has also completed 
the drawing on stone of the orographical features of the Kamloops sheet. 

In the Summary Report for 1 91 it was stated (p. 8 A), that the 
boring at Deloraine had reached a depth of 1,808 feet, and that the total 
expenditure to the 3lst of December, 1891, had been $15,494.80. Many 
unfortunate and unexpected accidents and delays have arisen in the pros
ecution of the work. On the llth of July, I reachedDeloraineand found 
that the water-bearing sands under the impervious clay shales had 
been reached that morning, and that a weak stream of somewhat saline 
water was flowing from the pipe; since then this flow was shut off by 
lowering the casing, and the boring was continued in the hope of secur
ing a more copious supply. On the 22nd of September, when I again 
visited Deloraine, a total depth of 1,943 feet had been reached, or 121 
feet into the Dakota formation, consisting of layers of coarse and fine 
white quartz sand, with hard streaks of sand-rock, holding occasion
ally concretionary nodules of pyrites. After the casing was low
ered as above mentioned, the water no longer flowed over, except 
when the boring rods were being inserted, and then not till from 
six to nine lengths of about thirt.y feet each, had been put down, 
indicating the water to stand permanently at about 100 feet below the 
surface. 

Though too saline for drinking, as shown by the quantitative analysis 
below, it is clear a.nd soft, and unlike Lhe water of the shallow wells of 
the district, Ja.thers readily with soap, and would, therefore, be a useful 
and wholesome water for domestic purposes. Deloraine is 1,630 feet 
above sea-level, and thus it seems almost certain that at any height 
not; exceeding 1,500 feet above tide, strong flowing artesian water 
mighL be obtained from the Dakota sands. The easLern ouLcrop of 
these sands was observed in 1889, by Mr. J. B. Tyrrell (Geol. Survey 
Df Canada, Ann. Rep. vol. iv., p. 23 A), on some terraces at the south 
end of Swan L 'tke, near the foot of the fanitoba escarpment in the 
Riding }fountains, about 120 miles north of Deloraine, and about 
1,000 feet aLove the sea. This outcrop is evidently here the eastern 
rim of the great water-bearing basin, of the Dakota formation of vVestcrn 
Manitoba, which has now been struck at Deloraine, 215 feet below 
sea-level, and 1,205 feet below its eastern rim in the Manitoba escarp
ment. 

Further south the Cretaceous escarpment which forms this rim sinks 
below the level of the country, and both it and the underlying Pal
reozoic and Archrean rocks are deeply covered and entirely con
cealed by the deposits of Glacial Lake Agassiz. It appears that the 
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flow of the water in the well at Deloraine is much impeded by the 
loose nature of the sand causing it to run in and block the pipe; a 
similar difficulty occurred at the Devil's Lake well in Dakota and in 
many other cases, but it has been found that by continued pumping, 
or natural flowing, the su.ncl after a time ceases to run, and the avri.il
able supply, as well as the quality, of the water, improves. Arrange
ments have, therefore, now been ma.de to place a pump in the Delo
raine well in order to satisfactorily test this matter. Supposing, as 
we do, that the main supply of water is derived from much higher 
levels to the westward, it seems probable that the natural pressure to 
be expected in the well at Deloraine mri.y be so much relieved by out
flow along the above described eastern rim of the basin, as to prevent 
any overflow at elevations greatly exceeding the level of that 
rim, which is as stated, about 1,000 feet above the sea level. 
Further south the edge of the basin, or outcrop of the water
bearing Dakota sands must be considernbly lower, but is com
pletely sealed by the overlying clay deposits of Lake Agassiz, and 
hence, perhaps, the greatly increasing pressure to the south, as mani
fested by the wells of the James' River valley in Dakota, and also the 
swampy character of the country, below the rim of the basin to the 
north. The result of pumping the Deloraine well will be most inter
esting, whether viewed from an economic or from a purely scientific 
stand-point. 

A sample of the water analysed in the chemical laborntory of tllf 
Survey gave the following result:-

Chloride of potassium ............... . 
Chloride of sodium ....... . ......... . 
l:'ulphate of soda .............. . .. . . . 
Bi-carbonate of soda ................ . 
Bi-carbonate of lime ............... . . 
Bi-carbonate of magnesia .. . ......... . 
Carbonic acid, free ...... . .......... . 
Organic matter ............. .. ..... . 

grains per imperial gallon. 
Specific gravity at 60 F., 1004 · 99. 

Grains. 
1·562 

309·502 
28. 196 
94·409 

3·961 
3. 581 
5·04± 
none 

447 · 255 

Boiling produced a slight precipitate consisting of carbonate of lime 
with a little carbonate of mri.gnesia. 

The water of the artesian well at Jamestown, Dakota, contains 
129 · 2496 grains per gallon. I have not been able to find an analysis 
of the water from the Devil's Lake well. It would, however, be 
between that of Jamestown and Deloraine in saline contents. 



4 A GEOLOGICAL SURVEY OF CAXADA. 

On pages 71 A and 86 A of the Summary Report for 1891, it was 
stated that geological and botanical collections had been made and 
were being prepared for the proposed museum in the Rocky 1\Iountain 
park at Banff. In July I visited Banff to inspect the building, then 
unfinished, and to ascertain what was required to complete it and 
adapt it for the purpose ·contemplated : also to ascertain the dimensions 

· and the kind of cases that would be most suitable for the specimens. 
This was carried out, a plan of the rooms was made, some alterations 
suggested, and the position and kind of cases, fifteen in number, deter
mined on. These are now being made in Ottawa, and will be ready 
to be placed early in the ensuing spring. They will afford about 
1,444 square feet of glass frontage, upright and flat. A fair collec
tion of animals, fossils, minerals, and rocks will be ready to be placed 
on exhibition, as soon as the cases are completed, as well as maps and 
photographs. A herbarium also, containing named species of all the 
plants growing in the Park and vicinity, has been prepared by Pro
fessor 1\1acoun. 

On the 20th of July I visited section 11, township 2, range 23, on 
the flank of the Turtle Mountains, south of Deloraine. On the 
north-west quarter of this section, the owner, 1\ir. Duncan JUcArthur, 
has sunk several shallow pits, and a shaft 23 feet deep, in 'which he 
states three seams of lignite coal were found with intervening clay 
strata. 

lst seam at seventeen feet. . . . . . . . . . . . . . . 2' 6" 
2nd seam n,t (1) . . . . . . . . . . . . . . . 2' 6" 
3rd searu at twenty-three feet thickness not 

ascertained. 
All the workings were full of water at the elate of my visit. 

From the specimens of the lignite shown me by 1\Ir. 1.IcArthur, it 
appears to be of similar quality to that now being mined at Estevan, 
and would certainly be a valuable fuel for local use if mined and sold 
at a reasonable figure. 

These are doubtless the same seams as those described in the 
Geological Survey Summary R eport for 1890, page 10, as having been 
opened in range 24, township 1. It was then stated the sean1 would 
probably be found from range 19 to range 34, in township 1. It is 
now proved that they extend in places at least a mile into township 
3, or thirteen miles north of the international boundary. 

On the 7th of August I left Ottawa for Quebec, where in com
pany with Mr. Weston, some examinations were made with a view to 
determine the hitherto doubtful question of the relation of the black 
graptolitic bitumino-calcareous shales of the Citadel Hill, to the 
Trenton. In this we were completely successful, and the evidence 
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obtained leaves no room to doubt that these shales are above, and 
not beneath the Trenton limestone, or in other words, that they 
occupy the position and represent, in a much disturbed and sharply 
folded attitude, the Utica Hudson terrane, the whole mass being 
squeezed in, and compressed between two great dislocations. The 
evidence of t he;;e dislocations abounds from the Falls of l\fontmorency 
and t,he Island of Orleans to L::tke Ch1tmplain. That some beds older 
than Trenton are involved in these folds is quite likely, but these 
st.rnta are cerLainly all newer than Levis. 

On the 13th of August I left Quebec for Nova Scotia, where a 
few days were spent with Mr. Hugh Fletcher, examining and con
sulting on some doubtful points of structure in the Chignecto promon
tory and the Cobequid Hills, on the line of the Intercolonial, and the 
Spring Hill a,nd Pan·sboro' railways. 

In the conclusions arrived at by Mr. Fletcher, I fully agree, and 
there can, I think, be no question that the crystalline rocks of the 
Cobequid l\Iountains are not Archm1tn but contemporaneous igneous 
ejections, and of Devono-carbonifernus age. Full det1tils will be given 
in Mr. Fletcher's map and report on the district. 

On the 29th of August I again reached Ottawa. 

On the 22nd of September I was again at Deloraine, when it was 
concluded to stop the boring and to make arrangements to place a 
pump in the well, as already stated. On the 25th of September a 
trip was made to Estevan and the Souris . Hiver coal fields, which I 
had examined and reported on in 1880.* 

At the Hassard mine, fourteen miles from Estevan, a very fine seam 
of lignite has been opened, and above it at the same point, there are 
three seams as under: 

1---4 feet. . . . . . . . . . . . 12 feet below prairie level. 
2-2 feet.. .. . . .. .. .. 40 do do 
3-1 feet ............ 50 do do 
4-8 feet. . . . . . . . . . . . 80 do do 

This eight-feet seam is only a few feet above the level of the Souris 
Hiver, and being covered by debris arid superficial deposits, was not 
seen either by Dr. Dawson, in 1874, or by myself in 1880. The 
Hassard mine is on the left bank of the Souris River, section 4, 
township 2, range 6, west of second meridian. The seam presents 
a solid tough lignite eight feet thick and of excellent quality. It is 
somewhat difficult to correlate the above section with that at the 
Estevan mine, but it seems quite unlikely that the eight-feet seam at 
Hassard's is, though thought to be so, the same seam as that now being 
worked at Estevan, and, as the latter is only 28 to 30 feet below the 

*Geol. Survey of Can. Rep. of Progress, 1879-80, pp. A 2-26, ss. 
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prairie level, it seems much more probable that it is the same seam as 
the six feet seam shown in the figure, page 7 A, of the report 1880, 
above'cited, and also as the seam in the old Sutherland mine, page 5 A of 
same report, in which case the Hassard seam would be below the bed 
of Long Creek at Estevan. In any case, there is a.n enormous quan
tity of available fuel in this field. In estimating the quantity in 1880 
it was stated :-

"It may be assumed that there are in this region above the level 
of the Souris River at least eight feet of available lignite coal, over an 
area of not less than 120 square miles. This estimate would give 
7,136,864 tons to the square mile, calculating the cubic foot at only 
64 lbs." '!< 

On page 6 A of the Summary Report for 1891 it was stated that 
vol. V. of the Annual 11.eport would probably be issued before the close 
of 1892. This has not been found possible, but four Parts have been 
issued, and the printing of six other Parts is now well advanced, while 
two more are ready to put in the printer's hands. Most of them are 
also translated, and it is hoped that the interval between the issue 
of the English and the French edition will be considerably less than 
heretofore. 

The Annual Report, vol. V., will contain the following Parts, with 
maps, illustrations and sections :-

A-Summary Reports for 1890 and for 1891. 
D-Peace and Athabasca Rivers, with index map and sections-

McConnell. 
E-N orth-western Manitoba, &c., with map and illustra tions-Tyrrel 1. 
F-Sudbury Mining District-Bell. 
G-Geology of Hunters Island-Smith. 
L-Geology and Economic Minerals of Portneuf, Quebec and 

Montmorency Counties, P.Q.-Low. 
M-Report on a portion of the Province of Quebec and adjoining 

areas in New Brunswick and Maine, &c.-Bailey and Mcinnes. 
P-Surveys and Explorations, Pictou and Colchester Counties, Nova 

Scotia-Fletcher. · 
Q-On Natural Gas and Petroleum in Ontari<>-Brumell. 
R-Chemical Contributions-Hoffmann. 
S-Mineral Statistics and Mines-fogall. 

On the 28th of December and following days, the Geological Society 
of America, on the joint invitation of the Royal Society of Canada 
and The Logan Club held its winter meeting in Ottawa. The proceed
ings were opened by an address of welcome to the visiting members of 
the society from His Excellency the Governor-General. 
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Instructive and interesting papers or communications were read and 
discussed, several of which were contributed by members of the Geo
logical corps of Canada. The social features of the meeting were of a 
most agreeable nature, and even from a scientific aspect by no means 
unimportant. At the close of the meeting the following resolution 
"adopted cordially and unanimously " wg.s transmitted to the Logan 
Club by the secretary of the society, Professor LeRoy Fairchild: 

"Resolved---That the thanks of the Geological Society of America 
"be heartily tendered to the Logan Club for its invitation to the 
"Society to meet in Ottawa, and for its generous hospitality; and 
"especially to its committee, consisting of Dr. A. R. C. Selwyn, Dr· 
"Robert W. Ells, Mr. Joseph B. Tyrrell, and Mr. W. H. 'mith, 
"whose untiring efforts have so largely contributed to the success of 
"the meeting." 

Mr. McEvoy left Ottawa on the Sth of June with instructions to 
continue the examination of that part of the southern interior of 
British Columbia, embraced by the Shuswap sheet, the situation of 
which was described in the Summary Report for 1891, p. 17 A. He 
was joined at Kamloops by his assistant, Mr. C. J. Bowell, and con· 
tinued work in the mountains till the end of September. On the 
Sth of October he again reached Ottawa. 

He report on the season's work as follows :-

ead y all the roads and trails in the country having been pre
viously examined and surveyed, the work of this sea on was necessa
rily difficult, as it involved travel on foot through trackless forests 
and over steep and lofty mo~ntains. 

" The first trip was made from Shuswap station, up Chase Creek 
and through a low pas to Tappen siding. A few days were spent 
exploring in the vicinity of White Lake. This lake has heretofore 
been known only from Indian report. It proved, however, to be only 
two miles long, and apparently very shallow. The name, a translation 
of the Indian one, is derived from the appearance of the water due to 
the white silt bottom. 

" On the hills west of Armstrong, on the Shuswap and Okanagan 
Railway, near Davidson Creek, black chiastolite schist, like that of 
granite in Nova Scotia and elsewhere around were found. The 
conditions here are apparently similar to those in the east; the argil
lites or argillaceous schists become altered on approaching the granite, 
imperfect crystals of garnet appear, and still nearer the contact the 
typical chiastolite schist is found. 
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"About three weeks were spent in the country north of Shuswap 
Lake, around the headwaters of Scotch Creek. The mountains here 
a.re smooth-topped, about 6,800 feet high, and heavily glaciated over 
the summits. They are composed for the most part of gneisses and 
mica-schists of the Shuswap series, probably Archrean. On Scotch 
Creek, however, the overlying black argillaceous schists of the is
conlith series are well developed. The return was made along the 
route followed by the old Seymour trail, all signs of which are now 
completely obliterated. Considerable difficulty was experienced in 
getting the pack-horses across the mouth of Adams River, owing to 
the extreme high water. 

"The season was fully a month later than usual at an altitude of 
less than 6,000 feet. On the lst of August about one-half the ground 
was still snow-covered, and even on the sunny exposures the horses 
could find scarcely any grass. 

"Fl'om a point opposite the first island on Adams Lake, four miles 
from the outlet, a low pass, extends westward to Louis Creek, the 
summit of which is only about 3,000 feet above sea level. Through
out this Yalley there is a good deal of rich land which, unless some 
exceptional climatic conditions exist, would be very suitable for culti
vation. 

"From Cin'-max, a point on the stream flowing into Adams Lake at 
Skwa-am Bay, a traverse was made due north to the east fork of Bar
riere River. An isolated area of basalt, at a low ~levation, was found 
on this route. On the east fork of the Barriere a lake not shown on 
any axisting map was discovered. Its Indian name is Hum-ham-ilt and 
it proved to be seven miles long, with a low pass fropl its head running 
to Adams Lake. 

" \Vhile in the neighbourhood an opportunity was afforded of visiting 
the coal mine on the North Thompson Indian R eserve. A tunnel run
ning northward from the creek bed showed the following section :

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 inches. 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . 2 feet (variable.) 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 inches. 
Sandstone .... ............. .. . . . ... . 6 ;, 
Coal .. ... ... : .................. ... . 18 '' 

Besides these an underlying seam of coal is reported. 
"About a week was spent in tracing the complicated outline of the 

Granite and Tertiary areas which are found interrupting and overlying 
the limestones and schists around the heads of Reservation and Ed
ward creeks. 

"It was found impracticable to take horses into the mountains of the 
Gold Range, so three or four weeks of the latter part of the season 
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were spent in those mountains on foot. The climbing was steep and 
difficult. Four main points were occupied for topographical sketches, 
besides several secondary ones. The rocks are gneisses and mica-schists, 
(probably Archrean) the latter holding garnets in many places. 

"A careful examination was made of all exposures on the line of the 
Carn1dian Pacific Railway from Revelstoke to Salmon Arm for the 
purpose of getting a good section. 

"A visit was paid to the Coal Hill mine, three miles south of Kam
loops. An incline was being sunk al~ng the dip of the seams, and in 
it the following section was seen :-

Coal ....................... . 
Sh<tle ...................... . 
Coal. ......... .... ............... . 
Clay .............. ...... ......... . 
Coal ............................. . 
Shale .. . ......................... . 
Coal ............................. . 
Shale and clay ..................... . 
Coal ............................. . 
Shale and sandstone ......... ....... . 
Coal. ............................ . 
Sandstone ......................... . 
Coal. ............................ . 

3 inches. 
5 " 

12 " 
4 " 
2 
G 
3 
5 
5 

" 
" 
" 
" 
" 

12 " 
2t " 
8 " 
3 " 

The quantity of clay is variable and some of the shale partings are not 
continuous. 

"Before returning the Glen iron mine on Kamloops Lttkc was 
visited. The ore is magnetite throughout, with a slight mixture of 
calcite and felspar in a few places, which, however, does not injure the 
ore for smelting. The following items were noted :-

" 1. An opening a few feet from the railway, filling an irregular angu
lar fissure from two to six feet in width. 

"2. Three hundred feet south of last a deposit of four feet of good 
ore, with five feet mixed ore and country rock. 

"3. Five hundred feet southward from last a large deposit of four-
teen feet good ore, with ten feet of mixed. 

"4. Thirty feet north-west of last, twelve feet ore. 

" 5. West of last a vein three feet thick. 

"6. South-west of last numerous croppings of good ore undeveloped. 
At a low estimate ten per cent of the mass here is ore. 

"7. orth-east of No. 3 a vein four to ten feet thick. This is the 
principal source of output at present and is connected with the railway 
by an aerial tramway. 
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"All the veins run in an easterly and westerly direction, and are
nearly vertical or dipping northward at high angles." 

The cost of the season's work, including salary of assistant, was 
$1,335.69. Since Mr. lcEvoy's return from the field he has been 
occupied in completing the plotting, &c. 

Mr. McConnell left Ottawa on the 27th of May with instructions to 
make an exploration in the Rocky Mountains to the North-west of 
Calgary, crossing either by way of the Howse or the Athabasca 
Pass to the Columbia to ascertain and define approximately the east
ern limit, in that region of the northern. extension of the great East 
and West Kootenay mineral bearing belt of crystalline rocks, which I 
had myself met with in 1871, at the head of Canoe Creek and in the 
vicinity of Tete J aune Cache on the Fraser, at the western entrance 
to the Yellow Head Pass.* 

On this work Mr. McConnell reports as follows :-"The party left 
Morley on the 9th of June, with six pack-horses carrying instruments, 
baggage and supplies for five weeks, but in addit ion to this, some In
dians were engaged to pack 400 lbs. provisions as far a the Saskat
chewan, so as to enable us to complete the survey through the Howse 
Pass without wasting part of the summer returning to the C. P. R. for 
fresh supplies. From Morley we travelled through the foot-hills to the 
Red Deer River which we crossed near the 'Gap,' and then entering the 
Rockies continued northwards by the longitudinal passes inside the first 
ranges. We reached the Saskatchewan at the Kootanie Plain on the 
l 7th of June. From there we descended the Saskatchewan to the 
' Gap,' and then worked westward to the summit. Mr. Russell mak
ing a paced survey up the valley, and a compass triangulation of the 
bordering mountains, supplemented by sketches from the various peaks 
climbed, while I collected data for a geological map and section. 

"Before crossing the summit to the Blaeberry River a few days 
were spent round Glacier Lake, the source of one of the four branches 
which unite to form the Saskatchewan. Glacier Lake occupies the 
bottom of a deep valley bounded by high precipitous limestone moun
tains, and is about three miles long by a mile wide. A few miles above 
t he head of the lake the valley is filled by the Great Saskatchewan 
Glacier, and two miles further on is terminated by a line of cliffs out of 
which the ice from the great river of the central range of the Rockies 
precipitates itself in ice cascades and avalanches. The glacier was 

.. Geol. Surv. of Canada, Progress Report, 1871-72. 
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ascended and such measurements of its size, rate of motion, &c., as time 
permitted were made. 

"Leaving Glacier Lake we crossed the summit of the Howse Pass to 
the Blaeberry River and descended the latter to the Columbia, which 
we reached on the lst of August. The Howse Pass has not been used 
for some years owing to the well-nigh impassable state of the trail 
uaused by fallen timber, and much time was lost in cutting a passage 
through. 

"The section through the Rocky l\Iountains cut by the Saskatchewan 
and Blaeberry rivers bears a general resemblance to that previously 
described along the Bow and Kicking Horse rivers,* but necessarily 
differs greatly in detail. In the eastern part of the range three great 
thrust faults due to pressure from the west were detected. The first of 
these occurs along the eastern boundary of the range, the second cuts 
through the Kootanie Plain, while the third and gre~Ltest, is situated 
immediately west of the continuation of the Saw-back range and has 
resulted in placing rocks of fiddle Cambrianage over the Carboniferous. 
A notable feature of the Saskatchewan section is the almost complete 
absence of Cretaceous beds. Two bands of red sandstone which may pos
sibly be of this age cross the valley, but the dark coal bearing shales 
which enter so largf.ly into the composition of the ranges further to the 
south were not observed west of the 'Gap.' In the western part of the 
range the beds except in places have not been so violently disturbed 
as along the Kicking Horse. The Bow River series is nowhere 
brought to the surface and the mountains are composed of Castle 
Mountain, and more recent limestones and calc-schists often lying in 
great synclines and anticlines. 

" After completing t he traverse of the Howse Pass, we refitted at 
Donald, B.C., and then descended the Columbia valley to Kinbasket 
Lake. The packtrain was left some miles above the lake and the 
latter part of the journey made by water, as the old Moberly trail 
which we were following, owing to its long disuse bad become so com
pletely blocked with fallen trees that we were unable even with all 
bands chopping to clear more than a few hundred yards a day. The 
original intention was to descend the Columbia to Canoe River and 
then to recross the mountains by the Athabasca Pass, but this plan 
had to be abandoned owing to the length of time and heavy expendi
ture required to cut a trail down the valley. 

"The geology of the Columbia valley proved to be extremely compli
cated and will only be briefly referred to here. On the south-west or-

* Geol. Sunr. Can., Ann. Rept., vol. II., part D, 1886. 
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Selkirk side of the valley, the rocks consist of mica schists and gneisses, 
probably to the Shuswap River of Dawson and Selkirk sections (Brit. 
Geol. i::loc. Ann. vol. 2, p. 165). East of these but separated from them 
by a deep fault running parallel with the va.lley is a great thickness 
of quartzites, crushed conglomerates and argillites, representing the 
Bow River series. The latter are succeeded by the limestones of the 
Castle Mountain Group, the \:..eds of which form the mountains bound
ing the valley on t.he north-east or Rocky }\fountain side. Behind the 
first range of the Rockies the argillites and associated beds of the Bow 
River series are again arched by an anticlinal and extend north-west
ward in a gradually widening band from below Bush River to the 
Athahasc;i Pass and beyond. 

" Coarse gold has been found in the beds of several of the streams 
heading in the band of Bow River rocks, and it is highly probable that 
paying placer deposits will eventually be discovered in this part of the 
range. The impassable state of the trails has hitherto prevented much 
prospecting being done. The schists of the Shuswap rivers on the 
Selkirk side of the valley are also metalliferous. A lode of galena 
was discovered during the present exploration, west of Ki11ba ket Lake, 
a specimen of which has been analysed in the Survey laLorntory and 
is reported by fr. Hoffmann to contain 26 ·25 ounces of silver to the 
ton. 

"\\Tork wa,s discontinued on the 20th of September, somewhat, earlier 
than usual, owing to a heavy snow-storm in the mountains rendering 
further climbing impossible. The outfit was brought hack to Golden 
on the 23rd and shipped by the Canadian Pacific Railway to Morley, 
where it was stored for the winter. The horses were left at the same 
place, in charge of R. Mc Farlane. Cost. of season's exploration, in
·cluding purchase of pack-train, $2,443.62." 

In the beginning of April, Mr. Tyrrell was requested to prepare for 
an exploration in the country lying north of the Churchill River, a,nd 
south of Athabasca Lake and Bear River. The region explored (an 
area of about 40,000 square miles) is remote from all ordinary routes, 
no reports or descriptions of it have been published, and the greater 
portion of it has never been travelled over by white men, not even by 
officers of the Hudson's Bay Company. fr. Dowling accompanied Mr. 
Tyrrell, in the capacity of asaistant, but worked to a great extent in
dependently, and on different routes. !'if r. Tyrrell summarizes the sea
son's work aE follows :-

"It was impossible to decide with any degree of certainty on 
the most advantageous starting point for the exploration, but 
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after a careful examination of the maps of the surrounding coun
try, and Mr. Cochrane's unpublished traverse, made in 1882, of Rein
deer and Athabasca lakes and Black River it was decided, with your 
approval, to send .M:r. Dowling northward from Edmonton down the 
Athaba8ca l'{.iver with the boat that had been used on Lake \Yinni
peg for the last two years, while I should proceed from Prince Albert 
by Green Lake to Isle a la Crosse, and push northward in canoes from 
there through the unknown country. The experience of the summer 
proved that this arrangement was the best that could have been 
rr.ade. 

"\Ve left Ottawa on the 6th of June and proceeded to "-innipeg, 
where C. C. Chipman, Esq., Commissioner of the Hudson's Bay Com
pany, kindly gave us letters to the officers at all the northern trading 
posts, instructing them to furnish us with all necessary supplies. On 
June 13th we left 'Winnipeg by the train for the west, :Mr. Dowling 
being instructed to go by rail to Edmonton, thence to drive north to 
Athabasca Landing, where he would find James Collins, whom I had 
sent from Selkirk with the boat, to descend the Athabasca River and 
survey the south shore of Athabasca, and the streams flowing into it, ns 
far e::ist as Fort Fond du Lac, where he was to meet me not later than 
the lst of August, bringing with him supplies for the remainder of the 
season. I went west as far as Regina and thence no1·thward on the 
Qu'Appelle, Long Lake and Saskatchewan Railway to Prince Albert. 

"At Prince Albert a light wagon was hired, and on the l 7th of June, 
with one man (Herbert Porter) and a teamster, we crossed the Sas
katchewan, and entered a ridge of sand hills wooded with Banksian 
pine. The trail winds over and among these hills to beyond the cross
ing of Shell River, where it enters an almost level or very gently roll
ing country, with rich dark soil, wooded with groves of poplar varied 
with prairie glades. On account of almost constant rains the travel 
through these rich poplar woods was very heavy, and it was with 
much pleasure that we again reached Shell River, at a distance of 
about thirty miles from Prince Albert, where it winds in a narrow 
channel through the bottom land of a wide, sloping valley like that 
of the Saskatchewan. Beautiful gravel plains and terraces extend 
along the sides of this v<illey, and these are followed by the trail for 
the next forty or fifty miles, making one of the most beautiful roads 
in the North-west Territories. 

" The valley is at first occupied by Shell River, or a branch of it 
called Sm1ke Creek, while further north it is occupied by Sandy Lake, 
Devil's Lake and Whitefish Lake, and is crossed by Big River and 
also by a branch of Shell River. It was not traced to its northern. 
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extremity, but it appeared to originate in a conspicuous ridge of 
boulder-covered, lllorainic hills which forms the main watershed between 
the waters flowing into the Saskatchewan and those flowing into the 
Churchill. 

"Shortly before reaching these hills the trail leaves the valley, 
where its sides are 150 feet high, and enters the morainic hills, which 
are wooded with large white spruce. Crossing the hills, the trail 
de cends to a gravel plain, and, again turning westward, it plunges 
into the deep valley of the upper part of Big River. The sides of this 
valley, through the bottom of which winds a small stream, appear to 
be composed of dark Cretaceous shales, and are bordered by several 
beautiful terraces, on which the trail has been located. This valley 
gradually decreasfls in depth as it is ascended till it appears to ter
mimLte in an extensive tamarnck swamp. Here the trail leaves it and 
crosses an llxtensive plain underlaid by a sandy clay with boulders. 
On crossing this plain we entered another wide stretch of sand hills, 
beyond which is a level clay country, wooded with poplar, extending 
to Green Lake. 

"At the south end of Green Lake the Hudson's Bay Company have a 
storehouse. On reaching here, on the 2lst of June, we found that 
Mr. Gwillim had arrived with our two l'eterborough canoes several days 
before. We also here found Mr. Moberly, the Hudson's Bay Com
pany's officer in cha.rge at Isle a la Crosse. He had come thus far south
ward to superintend the distribution of their freight. Having made 
the necessary arrangements with him we launched our canoes and 
started northward on Green Lake. 

"This lake is a long, narrow body of water occupying the bottom 
.of an ancient valley cut in the face of an easy slope. 

"A survey of Green Lake was lllacle with a compass and boat log, 
and then an estimated track survey of Beaver River clown to its 
mouth in Isle a la Crosse Lake. In its upper portion the banks are 
·stratified post-glacial deposits, while at the mpids the stream has cut 
into the underlying till, which contains many striated bou lcler . No 
rock in place was seen on Beaver River until the foot of the rapids 
waR reached, just above the mouth of Dore River, where high banks 

.of soft stratified sand are cut out of the Dakota formation. 

"At Isle a la Crosse, Pierre Girard, a half-breed, and Ithingo and 
Hecldery, two Chipewyan Indians were engaged. 

"On the 29th of June we descended Churchill River to the mouth of 
Mudjatick or Cariboo River. This latter stream was found to be at its 
extreme high water stage, but we turned into it, and began to stem its 
rapid current. The banks were overhung with willows into which the 
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·water had spread from the swollen stream, so that it was impossible 
to track the canoes with a line and the depth of the water and the 
bottom of soft, quicksnnd prevented the use of poles, so that we were 
obliged to ascend entirely with the paddle. 

"The river winds from side to side of a wide sandy plain in the bottom 
of a sloping valley, the sides of which are composed of ridges of well 
banded red gneiss. The stream very rarely reaches the bases of these 
ridges and no rocky barriers obstruct its course, the few heavy rapids 
met with being caused by accumulations of boulders in the channel. 
The source of the river is in a series of small lakes lying in depressions 
in a sandy plain, on the height of land and not among rocky hills as 
might have been expected. Crossing this sandy height of land by 
several portages, a small lake is reached which discharges it crystal 
waters northward by a winding stream that flows at first through the 
above mentioned sandy tract, and then through an area of gneiss hills 
into the southern end of Oree Lake. 

"This large lake, about fifty miles in length, lies a short distance 
north of and but ~ittle below the height of land. The southern end is 
surrounded by rocky hills of Archrean gneiss, while further north the 
islands and the west shore, which were the only parts visited, were 
found to be underlaid by horizontally stratified white or light red 
Palreozoic sandstone of the same age as that south of Lake Athaba ea. 
Thus this lake adds one more to the number of the great Jakes in 
Canada that lie along the line of contact of the Palreozoic and 
Archroan. Both Athabasca and Wollaston lakes occupy similar 
positions. 

"In the central portion of Oree Lake are a great number of OVfLl 
isl11nds, composed of till and boulders, all lying with their long axes 
parallel to the direction of glacial striation. These islands in some 
·cases rise to a height of 175 feet, while the water near them was 
found to be about seventy-five feet deep. They are of the character of 
those hills known to glacialists as drumlins. 

"Oree River flows out of a bny at the north end of Oree Lake. · It 
is a wild, impetuous stream, with only a shallow channel and no dis
tinctive valley. It flows generally over a bed of angular masses of 
coarse whitish sandstone, which everywhere forms the country rock. 
The rock itself is but selr1om seen, and the many dangerous rapids are 
caused by the presence of these broken angular masses of sandstone, 
as well as by sudden contractions and expansions of the channel. 
The river has every appearance of being very new, and the whole 
country shows abundant evidence of having been only slightly modified 
by meteoric or fluviatile agencies. 
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"The descent of Cree River was accomplished in three days, vVapata 
Lake, into which it flows, being entered in the evening of the third 
day. A survey was made of this lake, and of the shores of Black Lake 
as far north as its discharge into Black River. 

"In order to obtain supplies for the remainder of the season I was 
obliged to proceed hence westward to Fond du Lac, on the north 
shore of Lake Athabasca. 

" One canoe with two men, and all the supplies on hand were accord
ingly left here, and with a light canoe and three men I started west
ward across the portage, about three miles und a half in length, which 
it is necessary to make in order to pass a series of heavy rapids and 
falls on Cree River. After crossing a small lake another portage 
two miles and a half in length had to be crossed before the easy water 
of the lower ponion of Black River was reached. The total descent 
of the river in rapids and falls avoided by these two portages is about 
300 feet, or at least this may be taken as the altitude of Black Lake 
above Lake Athabasca. From the lower end of the latter portage we 
descended Black River and followed the long straight narrow arm of 
Lake Atha.basca westward to the Hundson's Bay Company's Post of 
Fond du Lac. Both the river and lake occupy the bottom of a great 
valley which extends along the line of contact of the altered Archrean 
rocks and the overlying unaltered sandstones. To the south stands 
the high and almost unbroken sandstone escarpment, while to the 
nortb rise high rounded hills of reddish grey gneiss, or lofty crags 
and precipices of dark green trap. 

"This trap is found most largely developed along the north side of 
Black River, and all along the north-west side of Black Lake, where 
it appears to be running off into the country towards the north-east. 
It is very similar in character to many of the green Huronian rocks 
at Sudbury, Lake of the Woods, &c., and future investigation may 
show it to contain minerals of economic value. On the west side of 
Black Lake, and perhaps associated with this trap, is a low exposure 
of green chloritic schists apparently of elastic origin. 

"We arrived at Fond du Lac on the e\·ening of the 27th of July, 
where we were welcomed by Joseph M:ercredi, a venerable old half
breed who bad been in charge of the Hudson's Bay Company's post at 
this point for the past forty-seven year . He informed me that part 
of my supplies, and an old canoe previously used by Mr. McConnell, 
had already arrived. 

"On the following day Mr. Dowling arrived from Fort Chipewyan 
having completed the survey of the south shore of Lake Athabasca. 
He brought word that the Athabasca River Eteamer would leave 
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on her last trip up the river about the 7th of August, and as the 
specimens already collected could not be carriecl with us during the re
mainder of our journey it was necessary, if they were to reach Ottawa 
this year, to send "!;hem a,t once to Chipewyan. A ca,noe and two men 
were therefore employed and sent off at once with the collections made 
up to that time. 

" Afterwards we set to work to stow all our goods in our two canoes 
and leaving the boat to be sent back to Fort Chipewyan, we again 
started eastward on the morning of July 30. Mr. Dow ling continu
ing the log survey of the south side of this arm of the lake, while I 
made a similar survey of the north shore, to the mouth of Black River. 
From this point to Wollaston Lake Mr. Dowling, as stated in bis re
port, made a survey with compass and micrometer of all the rivers and 
smaller lakes, while the larger lakes were surveyed with a 1\Iassey boat 
log. 

"A band of Indians had been induced to wait for us at the long 
portages, and a few miles before reaching them, Ithingo, one of our 
Indians from Isle a la Crosse, was sent by land to apprise them of 
our approach. With their assistance the two canoes and their heavy 
loads were carried across both portages in a day, and early in the even
ing we camped on the shore of Black Lake near the head of the west
ern portage, where the two men had been. left ten days before. Here 
the three canoes were loaded and bidding good-bye to our Indian friends. 
we continued eastward, Mr. Dowling taking the south shore, while 
Mr. Tyrrell followed the north side of the lake, which was at first 
found to consist of high cliffs of dark green trap, and then of low 
lying rounded bosses of red granite. 

"This granite extends up Black River above the lake to near the 
mouth of Porcupine River, where it runs off to the north-east, and the 
horizontal sandstone again makes its appearance. The river continues 
in this sandstone until near Little Hatchet Lake, its course being 
generally governed by the directions of the great drumlins or hills of 
unstratified sand and boulders, which rise on every side. Both the 
north and south shores of Little Hatchet Lake were surveyed, and on 
the 18th of August we entered Wollaston Lake, after a very laborious 
journey up a stream obstructed by heavy rapids, in which the men had 
constantly to wade in the water up to their waists, surrounded by ever
present swarms of noxious black flies. 

"The west shore of W ollaston Lake was surveyed down to the 
mouth of Drifting River, near which we met a little band of Indiam• 
from whom we fortunately obtained a small additional supply of tea 
and ammunition. We had hoped to have also obtained from them some 

2 
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information about the country to the south-west, but they knew 
nothing of it, except that formerly there was a canoe route up Geikie 
River, and across the height of land to Churchill. This route had not 
been travelled for a long time, and the portages would probably be all 
blocked with fallen timber if they could be found at all. Besides this 
our stock of provisions would last for very little more than a week 
longer. However, it was important that a survey should be made 
across this portion of the country if possible, and the three men from 
I sle a la Crosse were willing to try to get through it with me. 

"The party was accordingly divided, Mr. Dowling was sent with 
two canoes and four men with instructions to survey the south shore 
of W ollaston Lake, thence to proceed by either the southern or north
ern route, as would be found advisable, to Reindeer Lake, to continue 
his instrumental survey through that lake, down Reindeer River and 
up Churchill River to Stanley Mission, connecting with Mr. Fawcett's 
survey of the Churchill River at Frog Portage. From Stanley he was 
to turn southward through streams and lakes to Montreal Lake, whence 
he was to pror.eed overland to Prince Albert. If possible an instru
mental survey was to be made throughout, the streams being measured 
with a micrometer, and the lakes with Massey's patent log. 

"The writer took one canoe and three men, and on the 25th August 
began the ascent of Geikie River. The coun1jry through which this 
river flows consists of evenly banded red granite gneiss, with a regular 
and very persistent strike in a south-westerly direction, arranged in 
long ridges, parallel to the strike, which are separated by more or less 
wide intervening valleys. The lower portion was easy of ascent, as it 
consisted of a series of narrow lakes connected by rapid, but not im
passable, stretches of river, but in its upper pa1't the difficulties became 
much greater, for the stream breaks up into a number of small branches 
in which there was hardly enough water to float the canoes. Ascend
ing one of these branches to its source we crossed from one lake to 
another over old and obscure portages, which we were obliged to cut 
out anew, till we came to Little Whitefish Lake and thence descended 
an irregular stream to a large lake known as Whitefish Lake, where 
we arrived on the 9th of September. Our provisions would have been 
long since exhausted had not a moose and four bears been added to our 
stock on the way. Wild fowl of any kind were very scarce. 

"My Indian canoemen recognized Whitefish Lake as a place which 
they had previously visited, and, as they had descended Whitefish 
River from the lake to Churchill River, uncertainty as to our route 
was now at an end, and though the river ahead of us was broken by 
many dangerous rapids, the proper channel and all the portages were 
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known, and we hailed with delight the finding of a route which we 
could follow with the assurance of finally reaching our desireLt destin
ation. The survey was continued across Whitefish Lake and down 
Whitefish River to Churchill River, where it was connected with Mr. 
Fawcett's micrometer survey of the latter stream. All the way from 
W ollaston Lake a very careful survey had been kept. The bearings 
were taken with a prismatic compass, checked daily by readings on the 
sun near its rising or setting. As there was no sign of local attrac
tion, these may be considered as being fairly accurate. The lakes and 
quiet reaches were measured with a patent log, while the lengths of 
the stretches of flowing water were estimated. Observ<itions fot· lati
tude were taken as often as possible, sometimes twice daily, and thus 
the positions of most of the natural features observed were obtained 
within a comparatively small limit of error. Similar observations for 
latitude were taken at many other points during the course of the 
summer. 

"From the mouth of Whitefish River we followed the Churchill River 
upwards, examining the various rock exposures, and living on what 
ducks we could shoot from time to time, for our stock of provisions had 
been exhausted some time before. On the evening of September 20th 
we arrived at Isle a la Crosse, just as a heavy equinoxial storm began 
to set in. 

" Here the men were paid off and my canoe was left for the winter, 
and while the storm raged without, two days were spent very pleasantly 
with .!Hr. H. J. Moberly, the Hudson's Bay Company's officer in charge 
of that district. Arrangements were then made with Mr. Moberly for 
a passage out to Prince Albert, and leaving the pleasant friends at Isle 
a la Crossc on the 24th of September, I was taken up Beaver River to 
Green Lake in three days, and pushing onward, Prince Albert was 
reached on the evening of the 2nd of October. 

"As Mr. Dowling, and the men with him had not yet arrived from 
l\J ontreal Lake, I determined to spend a few days in this vicinity. 
The underlying rock here was found to be a soft dark gray 
cl iy shale similar to the Pierre shale of Manitoba and the Upper Sas
katchewan, but no fossils were discovered in it, so that its exact age 
could not be certainly determined. 

"A short distance below the town a high steep cut bank runs along 
the north side of the river, and near its west end a slide has carried 
down a large section of the bank. The cliff is composecl above of about 
twenty feet of stratified sand, through which chalybeate springs arc 
issuing here and there, after cementing the sand in their vicinity into 
a hard red sandstone. The bottom of the cliff is a soft grny non
calcareous Cretaceous shale. 

2! 



20 A GEOLOGICAL SURVEY OF CANADA. 

" On digging into the slide above mentioned, and after passing 
through <L mass of loosely arranged slidden sand, we reached some 
beautifully stratified sand standing at a high angle. It looked like 
an old bar or point beside the river, on top of which the bank has 
slidden, but the false-bedding (if such it be) is very steep, and it is 
just possible that it may be a portion of the bank, slidden and tilted, 
but not otherwise disturbed. This sand is composed of grains of 
quartz in hyers, interbedded with layers of fragments of black lignite, 
the la.tter occasionally in well rounded pebbles an inch or more in 
diameter. There is a great quantity of this lignite, the bed of sand, 
whose thickness could not then be detcrminell, being often composed 
brgely of it. 

" These rounded grains and pebbles of lignite have clearly been 
washed some distance by the water, and deposited alternately with 
the heavier quartz grains as the current varied in strength, but the 
quantity present would seem to be too great to permit of its having 
lieen washed from any of the known coal seri,ms on the river, the 
lo,ncist of which is near the mouth of Egg Creek, 400 miles higher up· 
the stream. It is much more likely that these fragments of lignite 
have been washed from a deposit, not at any great distance, which is 
now covered. 

"In order to determine whether such a deposit of coal exists in 
the vicinity or not, also whether the Dakota sandstone is here tar
bearing or not, as well as to ascertain the exact nature of the Cre
taceous section in this district, where the surface appears to be almost . 
everywhere covered with drift, it would be of the greatest service to make · 
a boring down to the underlying Palreozoic rocks. If either coal or oil 
were met with the value of the country wouM be enhanced to many 
times the cost of the boring. A careful log, with specimens of the 
drillings from every five feet, should be kept, so that even if nothing 
of immediate importance were struck, the scientific information 
obtained would be of great interest. This part of the country 
lms not yet been thoroughly examined, and it is the1-efore impossible 
to say whether a complete geological section of the underlying rocks 
can be obtained from natural exposures, but the overlying glacial and 
post-glacial deposits appear to be so continuous that it is highly im
probable that such a section can be obtained without boring. 

" Following the river downwards below Prince Albert, it is found 
to flow in a gradually deepening valley until in section 36, township 48 
range 24, near the head of the rapids, the sides are sloping and com
posed of <lark gray clay, like that wea·bhered from the Pierre shales .. 
The country to the south of here is undulating, with a soil of a gray
slightly sanely clay without boulders. 
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" The bank of the channel is a soft dark gray clay with now and then 
.a few boulders on the points. Occasionally there is an appearance of 
dark gray shale which may be a true outcrop of the Pierre formation. 
Half a mile lower clown, the river cuts into the south aide of the 
valley, and expose parLially bare cliffs of dark gray unstratified clay 
or till with pebbles and a few boulders, overlaid by irregularly 
stratified clay. About half of the boulders and a third of the pebbles 
both here and on the points are of reddish and light yellow Palreozoic 
limestone, a very few are of Niagara shale, the rest being fine and 
coarse granite, &c. Almost all the boulders, and a great number of 
the pebbles are beautifully polished and striated. 

"Proceeding eastward, on the south side of the valley, the trail 
crosses a ridge of sandy hills wooded with pine and poplar, represent
ing the sand dunes on an old shore line, and then strikes out on a 
wide level plain, through which both branches of the Saskatchewan 
.flow in deep channels with high scarped banks. 

" Two miles above the Forks the sides of the valley of the North 
Branch are about 160 feet high, and show at the top two feet of 
rounded gravel, below which is about thirty feet of hard unstratifiecl 
till, with pebbles and a few boulders. Below this the oanks, where 
seen, are covered with slides, but as springs are issuing from beneath 
the till, it is probable that porous, stratified, inter- or pre-glacial deposits 
are there present. The boulders are of gneiss, red and yellow 
Palreozoic limestone, Cretaceous sandstones, etc., and many are beauti
fully striated. 

"At the Forks, the high banks, as far as could be seen, are covered 
with ~lides of loose sand. 

"Up the South Branch the trail from the Forks crosses the thinly 
wooded plain for about three miles, ascends a low ridge of sand 
hills, representing sand spits and dunes on an old shore line, runs 
over a moderately level Qountry, and for about five miles over a more 
prominent ridge of sand hills wooded with pine, etc., and across an 
undulating country to Prince Albert. 

"I left Prince Albert on the 7th of October, and remaining one day 
in Winnipeg to settle accounts with the Hudson's Bay Company, 
arrived in Ottawa on the 15th of October. 

"A large number of specimens were collected, typical of the dif
ferent classes of rocks met with. 

"Between two and three hundred photographs were taken of dif
ferent features of interest, but unfortunately, many of them, having 
been taken on defective negative films, were not good." 
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Mr. Dowling left Ottawa on the Sth of June, and reached Edmon
ton on the evening of the sixteenth. Here a boatman familiar with 
the rapids of the Athabasca was engaged. A sailor engaged at Sel
kirk, had been sent on in advance, with a small sailboat used by 
Mr. Tyrrell, on Lake Winnipeg, in 1891, and had arrived at Edmon
ton. The journey to Athabasca Landing was made by wagon, and 
on the 24th of June the party commenced the descent of the Atha
basca. At Fort McMurray, 260 miles below, a canoe was secured, with 
which to ascend and examine the smaller streams flowing into the 
Athabasca River and Lake from the east and south. Mr. Dowling 
further reports on the work as follows :-

"The first river ascended was the Fire bag, a small stream rising in a 
range of hills to the east of Fort Mc1\Iurray, and joining the Atha
basca about eighty miles below. This river in its lowest course cuts 
a deep. valley through the lacustral deposits which form a wide belt 
bordering the southern shore of Lake Athabasca. Several exposures 
of the underlying rocks are seen; the first few are of the light coloured 
Devonian limestone, similar to that exposed on the AthabascfL. 
Further up at the forks of the stream the limestone is followed by the 
black sandstone holding tar, but this is here represented by beds only 
a few feet thick, so that it probably does not extend much further to the 
east. 

"The section of the later deposits consists of about ninety feet of strati
fied sand overlying beds of fine dark clay fifty feet thick. The 
bedding of the sand is accentuated by a liberal stftining of occasional 
beds by tar. The surface of the country is generally undulating, the 
soil is principally sand with very little loam, so that it supports only a 
scanty growth of pines. This sandy country, or sandy plain, was found 
to stretch all along the south side of the lake and past the Beaver 
River. 

"After calling at Fort Chipeweyan, the southern shore of the 
lake was followed to the east end, and a survey of it was made with 
compass and boat log. 

"The streams examined were the Old Fort River and the William 
River. The former was found to be perhaps the larger, though 
the William River has a larger channel, and evidently in the spring 
is a fair sized river. Both cut through the sand beds to the under
lying rock, which was in both cases of a hard reddish or browni~h 
sandstone. The low water in the William River compelled us to 
leave th~ canoe and travel across. country in order to examine the part 
of the river above the rapids. About fifteen miles of bare sand plains 
were crossed before we came into the scrub pine country ngain. The 
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country here is more undulating, 11,ncl the river is said to rise far to 
the south in the Muskeg l\lountains. 

"The general character of the southern shore of the lake is monoton
ous, mostly sand beach, varied occasionally by boulder points. Ledges 
of sandstone appear in two or three places, but the shore is generally 
backed by cliff,; of sand. Behind, the country rises rapidly, and i.s 
covered with a light growth of small Banksian pines. There are a 
few spruce and birch in the valleys of the small streams and on a 
nanow strip along the lake shore. 

" The turbid waters of the Athabasca, entering the western part of 
the lake, colour the lake water to the eastward. On the 20th of July 
this extended fifty miles eastward from the mouth of the river. 
Beyond this the lake water was clear, blue and cold, the surface tem
perature being 4 7° F. On July the 28th we reached Fond du Lac 
(Hudson Bay Company's trading post) a few hours after 1\'rr. Tyrrell. 

" The log survey was continued eastward, and the end of the lake was 
reached on the evening of the lst of August. Thence, on the river 
portion of the route, the distances were measured by the micrometer. A 
micrometer survey was made of Black River to Black Lake, and then a 
log traverse of Black Lake to the mouth of Hatchet River. The micro
meter survey was continued up the Hatchet H.iver to Hatchet or 
W ollaston Lake. The western and southern shores of this lake were 
traversed by log and compass, and the shores and islands delineated 
as well as the limited time would allow. 

"We decided on trying the southern route to Reindeer Lake by 
the Swan River. A survey, by pacing the portages and meas
uring the lakes crossed by the log, was carried to the Swan 
River. This portion of the route consists of eight portages, from 
the south-eastern shore of Hatchet Lake via a chain of small lakes 
to the bead of a small stream running east to Reindeer Lake. This 
stream proved so shallow that all our efforts were needed in get
ting down, and the micrometer survey had to be abandoned. An 
estimated traverse was, however, made to the lake, where we a1-
rived on September the 2nd. A log traverse was made to Lac du 
Brochet Post, at the north end of this lake. Supplies were obtained, 
and we returned by the easte1;n shore to Porcupine Point, and crossed 
to V' ermilion Point. The western shore was followed to the outlet of 
the lake. The shores and islands of the southern half of the lake are 
high and rocky. The banks are generally steep, with scarcely any 
timber. Many of the islands are a mass of gneiss rock, rounded by 
glacial action, capped by a slight covering of moss and a few small 
spruce trees. 
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"The rocks of the northern part are chiefly a coarse dark gneiss. 
'Towards the south bands of finer grained gneiss and mica schist are 
seen, cut often by dykes of a light red intrusive granite. The direction 
of striation on the rocks at· Reindeer Lake have an average course to 
the south 10° to 20° west magnetic. The northern limit of poplar 
occurs about thirty-five miles up the lake. On Deer River, however, 
the poplar is quite plentiful showing a great change in a few miles. 
Small shrubs such as the wild cherry and saskatoon berry were noticed 
with the poplar ; the fruit on these was fully ripened and quite dried 
up on the 2lst of September. 

"A micrometer survey was made of Deer River to its junction with 
the Churchill, then of that part of the Churchill between the mouth 
of Deer River and the Frog Portage where it was concluded on the 2lst 
of September. Intending to reach Prince Albert via Montreal Lake we 
turned westward up the Churchill to Stanley Mission or Rapid River, 
H. B. C. Trading Post. Two miles to the westward a chain of lakes 
and portages leads to Lac La Ronde at a level of thirty or forty feet 
above the Churchill River. This lake is situated in the Archrean area; 
it is of the same character as those to the north, irregular in outline, and 
dotted with many islands, especially along the western shore. Our 
course across it lay in the midst of a chain of islands following 
the strike of the rock which is principally a spotted gneiss. To the 
west we passed the mouths of several bays in one of which the Indians 
<>btain a soft serpentine from which they manufacture their pipes. 
Leaving the lake we passed into the drift covered area and saw no 
more of the Archrean. Among the boulders on the shore of Big Stone 
Lake some pieces of a light coloured limestone were noticed, and on 
inquiry I was assured that this limestone occurred in place all along 
the extreme southern shore of Lac La Ronde. 

" Montreal Lake is only a shallow basin about thirty miles long and 
from five to ten miles wide, situated on a sanely terrace on the northern 
flank of Montreal Mountain. 'fhe outlet is by a small stream flowing 
north eastward; it cuts through the edge of the terrace and shows 
a section of sixty feet of stratified sand. Northward the stream flows 
through several small lakes and generally low country to the south
west corner of Lac La Ronde. The timber in the rocky country 
bordered by the southern shore of Lac La Ronde is not large or 
abundant. Southward there is some improvement and large individual 
spruce trees occur occasionally. The "Lob sticks" at Big Stone, 
Hudson Bay Company Post, are fine examples of these. On the 
Montreal River, small Banksi;111 pine cover the eastern slope of the 
sandy plateau through which the river cuts. No large timber, spruce 
or pine, is seen till near the lake where, at the southern end, some 
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groves of large spruce were seen. lVIontreal Mountain appears to be more 
than half burnt over. The largest timber seen is on the waterahed 
south of Montreal and Deer lakes. Here the formntion of the country 
is evidently morainic-very rough irregular hills with many boulders. 
Southward the country slopes gently towards the Saskatchewan. At 
Montreal Lake, a wngon was hired to carry our baggage to Prince 
Albert where we arrived on the 12th of October." 

After paying the men and storing the outfit Mr. Dowling left for 
Ottawa and arrived there on the l Sth of October. 

Cost of season's exploration, Messrs. Tyrrell and Dowling, $3,430.68. 

Mr. Mcinnes left Ottawa on the 9th of June, with instructions to 
make such surveys and examinations as were required to if possible 
complete the work on sheet No. 9 of the Ontario series. This sheet 
adjoins sheet 6 to the east and sheet 8 to the north. It covers an equal 
area of 3,456 square miles and includes Lac des Mille Lacs and Dog 
Lake. A large part of the area is unsurveyed and therefore much 
time was occupied in surveying lakes and rivers. Mr. F. B. Cushing, 
B.A., of Montreal, and Mr. vV. P. Bull, of Toronto, joined the party 
at Port Arthur as assistants, and i:3avanne station, seventy miles west 
of Port Arthur, on the Canadian Pacific Railway, was reached on the 
15th of June. 

"Lac des Mille Lacs presents a very irregular outline and a large num
ber of islands. The southern edge of the great gneiss area, which occupies 
the whole of the northern part of the lake and extends northwards 
beyond the Canadian Pacific Railway track, can be traced along the 
whole length of the lake from east to west. The confact of the 
Laurentian gneiss with the Huronian, though generally well marked, is 
sometimes difficult to define closely, the rocks over a belt of a mile or 
more in width partaking of the macroscopic character of both series, 
and only at points widely separated, ranging themselves with one series 
or the other. Though not apparently the contact of an intrusive mass 
with sedimentary strata, it shows in certain places many of 'the 
phenomena of such a cont.act, though one series occupies the apparent 
position of the intrusive as frequently as the other, and each in places 
incloses blocks of the other and sends off into it long arms or apophyses. 
The best explanation seems to be that both sets of rocks by the com
bined effect of heat and pressure, exerted probably at a great depth, have 
been rendered in places viscous (local conditions determining in each 
case which remained stable) and so each bears to the other the apparent 
relation in places of an intrusive mass. 

"Three weeks were spent in an examination of the country lying to 
the south of Green water Lake. A series of lakes which lie between the 
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south-west end of upper Shebandowan Lake and Waykwabionan Lake 
was examined and found to be wholly within the gneiss area which 
further south forms the Giant Range, the Huronian belt of Shebando
wan extending only a little over two miles to the south of Shebando
wan. A micrometer survey was carried north-westwards by the 
Matawin River and another chain of lakes to Greenwood Lake, and 
here again only gneiss was found until the iron-bearing belt of Green
water Lake was struck about a mile south of that lake. The gneiss 
area of Northern Light Lake was thus shown to extend continuously 
northwards to the northern shore of Greenwater Lake, which takes its 
markedly circular form from the northern edge of this gneiss aren,. 

"In order to gain a knowledge of the country lying to the north of 
the railway, a trip was made from English River by way of Wawung 
and Pakeeshkon lakes to '.Iuskeg Lake, and thence to Savanne River 
at Linkoping station on the Canadian Pacific Railway. 

"With the exception of a narrow belt of Keewatin green schists 
which crosses English River, about tweh·e miles or thereabouts below 
the crossing of the railway and strikes for a short distance with the 
general course of the river, Archrean gneisses occupy the whole of the 
country traversed. The route lay through a series of lakes, the largest 
of which Pakeeshkon (or Cedar Narrows) Lake lies about twenty-fiye 
miles north of Upsala station, on the Canadian Pacific Railway. It·is 
about fifteen miles long, and has an average width of from three miles 
to half a mile ; its discharge flows westerly into English River. 
The country traversed is generally low, with no hills which rise more 
than 100 or 150 feet above the general level. J\Iuskegs cover a large 
part of the surface; the forest growth is of small size, and consists 
mainly of black spruce, Banksian pine and poplar. That the land, in 
favourable spots, is capable of cultivation, is shown by the fact that 
the Indians encamped at Muskeg Lake, on the 3lst of August, had 
had potatoes, which they had grown there, of good size and quality. 

"A week was spent in a trip to the western end of Gunflint Lake 
where are exposed beds which are probably near the base of the 
Animikie, and which show interstratified beds of ii-on ore. Although a 
number of boulders showed fairly good ore, all that were seen in place 
were very much banded with cherty material. These banded cherty and 
jaspery beds occupy an almost horizontal position on the top of the 
upturned Archrean gneisses and schists. 

"Three hundred miles were surveyed by micrometer and compass, 
and about 100 miles by compass and estimated distances. 

"The cost of season's work was $1,275.86." 
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.Nfr. Smith left Ottawa for the field on the 7th of June, with instruc
tions to continue the work of the preceding season in the country to 
the north-west of Thunder Ba.y. Three days were spent a,t Sudbury 
to examine, for the purpose of compa.rison, the couta.ct there of the 
Laurentian and Huronian systems, and also, some of the nickel ore 
deposits in that district. He then proceeded, via Sault Ste. Marie, 
to Port Arthur, where he arrived on the 13th of June. Here, he was 
met by Mr. vV. W. Leach, of McGill Colloge, Montreal, who had been 
appointed his assistant for the season. 

Mr. Leach proceeded to English River on the 15th of June and 
was joined there by Mr. Smith on the following day, and on the 17 th, 
the pa.rty being completed, proceeded to Scotch Lake to explore a 
reported route from there to the Seine River. Nine days were spent 
in sketching and exploring fourteen small iakes south of Big Scotch 
Lake, but no practicable route to the Seine River was discovered. 

On the 27th of June l\fr. Smith returned to English River and was 
there engaged examining the rocks along the line of the Canadim1 
Pacific Railway, east of that station and alvug the boundary line 
between the distl'icts of Thunder Bay and Rainy River; he also cor
rected the topography of Pyramid Lake crossed by this line south of 
the railway. He explored the English River up its source as far as 
the northern boundary of the Seine River sheet (No. 6 of the series). 
During this time Mr. Leach endeavoured to trace a route said to exist 
between Little Scotch Lake and Brush Creek. He found the country 
impassable, but added several small lakes to the topography of the 
district. 

On the 2nd of July Mr. Leach and two men were sent to Savanne, 
with instructions to cross Lac des Mille Lacs, and to meet Mr. Smith on 
the 5th of July, near the junction of the Fire Steel and Seine rivers ; 
Mr. Smith, after procuring supplies from Rat Portage, proceeded to 
the rendez-vous by Hay Creek and the Fire Steel River for the pur
pose of examining the rocks on that route. 

Mr. Leach did not reach the meeting place till the 7th of July, 
owing to a serious accident in one of the rapids of the Upper Seine 
River, in which the P eterboro' canoe was wrecked. 

After mending the canoe sufficiently to carry the party back to 
Carlstad where they arrived on the ninth, Mr. Smith went to Rat 
Portage to replace the lost supplies and equipment, returning to Carl
stad on the 11 th of June. 

The party then proceeded down the Fire Steel and Seine rivers, 
exploring some lakes, tributary to the latter on the way. Leaving the 
Seine River a.t the north end of Seine Lake on the 18th, they pro-

• 
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ceeded up a route partially surveyed by Mr. vV m. Lawson in 1890, in 
the hope of being able to find a way through to the lakes sketched in 
the first part of this season's work, and thus secure a continuous geo
logical section. 

Supplies for one week were taken, but owing to the extreme diffi
culty of the route, the connection through was not completed when 
the supplies failed, 11lthough ten small and medium sized lakes, with 
their connecting streams were surveyed with micrometer and compass. 

The party then went back to Seine Lake, and thence proceeded 
through a route from this lake to Moose Lake (another expansion of 
the Seine River, further down its comse), correcting the topography of 
the lakes on this route, by the townships base line surveyed by Mr. 

ivens, P.L.S., in 1891. Through this route and down the Seine River 
expansions, to Steep Rock Lake the rocks were examined more criti
cally and in localities not hitherto visitP,d. 

Below Steep Rock Lake the rocks of Beaver Lake, north of Seine 
River, were then examined. Leaving Mr. Leach on the lst of August to 
endeavour to pass down the outlet of Beaver Lake, Mr. Smith pro
ceeded down the Lower Seine River, examining the rocks en roiite, and 
thence across Rainy Lake . 

In Shoal Lake and in R11t Root Bay of Rainy Lake, he examined the 
c:vnglomerates and their associations for the purposn of comparing 
them with the Seine River conglomerates, which are in the same hori
zon as those of Shoal Lake, mapped on the Rainy Lake sheet (No. 3 ). 

Mr. Smith arrived in Fort Francis on the 6th August and was 
followed a few hours afterwards by Mr. Leach who had found the outlet 
of Beaver Lake impassable. 

Fresh supplies being procured at Fort Francis the party left on the 
9th of August, and proceeded up Rainy Lake and the Manitou route 
in order to commence work on the Manitou sheet (No. 4 of the series). 

They attempted to find a route from Lake Harris (west of fanitou 
Lake) to Lake Lawrence and thence to the Lake of the Woods, but fail
ing in this, after traversing six small lakes they proceeded up the Ma
nitou route across the \Vabigon Lakes to Elm Bay near Barclay, on the 
Canadian Pacific Railway, arriving there on the 23rd of August. 

Mr. Smith went to Rat Portage on the 24th, remaining till the 29th 
procuring supplies, visiting the mines on the Lake of the W oocls and 
collecting mining statistics, while Mr. Leach made a log survey of the 
shore of Big W abigon Lake. 

The party then left Barclay and proceeded up the headwater3 of 
the Little Wabigon l'tiver, and up those of the Big Turtle River, to 
within the limits of the Seine River sheet, when the final topographL 
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cal and geological work necessary for the completion of this area was 
performed. 

On the l 7th the topographical work being completed Mr. Leach 
proceeded to the railway at English River, closing his season's work 
on the 2~nd, while fr. Smith advanced up the Seine and Atikokan 
rivers, obtaining geological sections over the township outlines sur
veyed by Mr. Nivens during the previous year. 

Minute attention was given to the relations of the quartz-porphy
ries to the surrounding Keewatin rocks, north of the Seine River and 
west of Steep Rock Lake, also to the relations of a disconnected area 
of similar quartz-phosphyries to the rocks of the so-called Steep Rock 
series and to the Keewatin rocks south-east of Steep Rock Lake. 

Round Lake was then connected by a micrometer and compass sur
vey to the boundary line between the districts of ·Rainy River and 
Thunder Bay. 

Mr. Smith then travelled to Savanne where he arrived on the Sth of 
October. After settling the business affairs of the season at Port Arthur 
on the lOth, he went to Toronto, to procure copies .of the timber 
limits and mining location surveys recently made in the area em
braced in the Seine River sheet. 

He theu went to Madoc, to examine the relations between the lime
stone and Arch::ean there for comparison with the limestones of the 
Steep Rock series. He closed the field work of the season at l\ladoc 
on the 18th of October and proceeded to Ottawa on the same day. 

The work of the season was for the most part of a purely geological 
character, but considerable topographical detail was secured in hitherto 
unexplored areas. 

The field work in the Seine River area is now completed, and all 
portions of it, believed to be accessible, have been examined. 

The work was necessarily scattered, for supplying incomplete de_ 
tails, and re-examining critical localities, preparatory to writing the 
report and compiling the map. 

A sketch of the geology of the district was given in the last Sum
mary Report. The work of the season while adding to the accuracy 
and completeness of previous observations suggests no modification of 
this sketch necessary to record here. 

No important discoveries of economic minerals were made, but Mr. 
Smith finds indications of iron ore bodies, in micaceous schists probably 
of Couchichihg age, and in a lower geological horizon than they are 
usually looked for in this district. He finds that in his field the gold
bearing veins are associated almost invariably with quartz-porphyries, 
which from the field evidence he is inclined to regard as the latest 
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important eruptives of the region. A few of these veins appear to be 
Yery rich, and in one of them an interesting association of silver-bear
ing minerals was observed. 

Very little prospecting and no mining has been done in this area 
during the past season. Mining activity in the Lake of the Woods dis
trict has been seriously checked by the failure of the reduction works at 
Rat Portage, but at two or three of the gold mines work is still being 
carried on, and at the Sultana Mine, stamp mills are in course of erec
tion. 

Near Rat Portage and Keewatin some encouraging discoveries of 
nickeliferous ore have been made, but none of the specimens assayed 
show a high percentage of either nickel or copper. Discoveries of gold 
and also of non.titaniferous magnetic iron ore are reported from Rainy 
Lake. 

The cost of the season's exploration was $1,258.55. Since the fore
going was written Mr. Smith was attacked by an illness which I regret 
to record terminated fatally on the 19th of January. He had worked 
eight years on the Geological Survey and was a most painstaking and 
promissing young geologist. This early and unexpected death is a 
serious loss to the Department. 

Dr. Bell was requested to continue the survey and the necessary 
observations to complete, if possible, the sheet No. 125 of the Ontario 
s~ ries, Byng Inlet sheet. This sheet adjoins the Sudbury sheet No. 
130, to the south, and emb1'aces an area of about 1,800 square miles, 
including a portion of the Great Manitoulin Island. On the progress of 
this survey and on the other work of the past year Dr. Bell reports as 
follows:-

"After the close of the field operations of 1891, the winter months 
were occupied with office work in the usual way, which embraced 
reading proofs of the report on the Sudbury district, preparing appen
dices and attending to the illustrations for it, also correcting proofs of 
the geological map to accompany it, the preparation of a summary 
report for 1891, plotting the instrumental surveys which I had made 
during the summer and preparing other data for the map (sheet 126) 
on which the work of the season was to be represented. These data 
included the track-surveys and explorations made by the party and 
others, in various parts of the area covered by the sheet as well ai> 
numerous notes on geological and other observations. The adjustment 
of the surveys which had been made by others within the same area 
and the laying clown of our geological notes. The specimens collected 
required to be carefully examined and considered in connection with 
the geological problems involved. The above formed the basis for work_ 
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ing out the geology of the district which had been gone over dul'ing the 
summer, the solution of which was the ultimate object of the studie:-: 
made during the winter. In addition to the summary report abo1'P 
referred to a fuller report on sheet 125, Byng Inlet sheet, was partially 
prepared, but it was found that before a satisfactory account of the 
geology of the whole area which it covers could be given, more field 
work would be required to be done. This has been attended to during 
the past summer and the necessary data have been obtained for com
pleting the report. Besides the above principal duties of the wintcl' 
months a certain amount of time was taken up in such minor matters 
as accounts in connection with field work, correspondence on Survey 
matters, answering inquiries for information, courtesies to visitors to 
the museum, and preparations for the following season's field-work, etc. 

"With reference to the field work of 1892, the object aimed at was 
the completion of the geology of sheet 126, together with the making 
of some topographical and geological surveys required to complete 
sheet 125, and which will be more fully described further on. Sheet 
126 embraces Grand Manitoulin I sland, except the Indian reserve 
lying east of ::\Ianitowaning and South Days, Cockburn I sland and a 
strip of country along the main north shore of Lake Huron from Bay 
of I slands to a point west of Mississagi Hiver, and it may be referred 
to for convenience as "the Manitoulin Sheet." The islands just named 
bad been geologically surveyed by myself in 1865 and 1866 and some 
additional details were worked out on the first mentioned island in 
1886. La Cloche Island and Peninsula had been examined geologi
cally by the late Mr. Alexander Murray and myself in 1860, while in 
previous years Mr. Murray had explored the north shore and surveyed 
the Spanish and vVhitefi sh rivers. It therefore only remained for me 
to complete the work in certain parts where it seemed defective. 

"I was assisted by Mr. II. G. Skill, who had been with me during t he 
two previous seasons, t ill t he 27th of September, and hy Mr. vV. G. 
Miller, B.A., and Mr. R. W. Brock, both of whom had been with me 
in 1891 till the 7th of October. ~fr. Miller having unfortunately 
poisoned his right hand was partially incapacitated during a portion 
of the season. 

"Having determined to make Little Current my headquarters for the 
season, I left Ottawa on the 27th of June and arrived there on tlrn lst 
of July. The first few days were spent in working at the geology in 
the vicinity. On the 6th of the month Messrs. Miller and Brock were 
sent to work in that part of l\'.Ianitoulin !::;land which lies between West 
Bay and Bayfield Sound. They were both fully informed as to what 
had already been done· in that section and were each furnished with a 
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geologica,lly coloured map of the region and were instructed to confine 
their attention to ascertaining, if possible, new facts in regard to cer
tain formations and to tracing out their boundaries in greater detail. 

"On the same day (6th July) I left Little Current with 1\Ir. Skill in 
order to trace out geological boundaries in the part of the island which 
lies between '\Vest Bay and 8outh Bay. '\Ve were favoured by fine 
weather and made rapid progress, returning to headquarters on the 
evening of the 12th, while Messrs. Miller and Brock got back on the 
16th. The next three days were spent in repairing our canoes and 
visiting Strawberry Island and other localities in Manitowaning Bay. 

"On the 20th I left Little Current in two canoes with my assistants 
and two other men for the purpose of making a micrometer and com
pass survey, and a geological examination, of the coast of Georgian Bay 
from the eastern mouth of French River to Byng Inlet, about twelve 
miles. Besides the geographical and g<'ological additions to the map, 
which were to be derived from this work, it was intended to connect 
the hydrogrnphic survey of this part of Georgian Bay with the surveys 
of the Crown Lands Department in the vicinity. As is well known, 
the north-east shore of Georgian Bay is fringed with a belt, several 
miles in width, of rocks and rocky islands, which are almost innumer
able. The hydrographic surveys of the late Admiral Bayfield and of 
Comrrmnder Boulton, R.N., being intended for use from the deep
water stand-point, did not often penetrate far into this fringe of islands 
and rocks; while the Crown Lands surveys, having been made from 
the landward side, did not embrace many of these worthless rocks and 
islands. An intermediate zone was thus left unsurYeyed, and there
fore, in order to make a more complete and accurate map than had 
hitherto existed, it was necessary to sun-ey this zone and to establish 
connections between fixed points in the two classes of surveys already 
made. :My survey included Key Inlet (or "river") Henvey Inlet and 
part of Byng Inlet. I had made a geological reconnaissance of this coast 
in 1 ' 76 and reported the rocks to consist of common varieties of Lau
rentian gneiss. Additional rreological facts were ascertained on the 
present occasion and considerable attention was given to the glacial 
phenomena, which present many points of interest in this part of the 
country. 

"On our return to Little Current Messrs. Skill and Brock were sent 
with one man to make track surveys and cut out portages between the 
head of Narrow-Bay and Trout Lake to the north-east of it and also to 
make a new track-survey of Trout Lake and some geological explora
tions in its neighbourhood. In the meantime I examined some of the 
islands of the North Channel. and a few days w.ere spent on a trip to 
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Collingwood, during which Mr. "Miller was left in 0harge of the camp 
on an island near La Cloche Post. 

"On the 20th of .August, or a few days after my return to this camp, 
Messrs. Skill a,ncl Brock returned from their work in the Trout L<tke 
district. Some of the islands between Great Cloche Island and Olapper
ton Island were next examined and on the 24-th of August we com
menced a dctnilecl in:strnment~d survey of La Cloche Lake and a geolo
gicn.l examiimtion of its shores nnd of the surrounding country. This 
work occupied all the available weather till the end of this month. 

"From the beginning of September till the 18th of the month the 
time of myself u,nd assistants was taken up il1 the examination of the 
north shore and the islands of the North Chftnnel from La Cloche Post 
to the western extremity of the sheet, with the exception of a few days, 
during which Mr. Skill with one mrm was engu,gecl in making a track
survey of McKiunon Lake, east of La Cloche Lake, and an exploration 
of the intervening country. 

"On the 19th of September we started, by way of vYhitefish River, 
for the purpose of making further geological examinations of the coun
try between Bay of Islands and Lake Panache and of the region to 
the south ward of this lake. On the 27th we returned to Little Current, 
when Mr. Skill was paid off as he was then obliged to return to col
lege. 

"On the 28tb of Sep tern ber I left Little Current by sail-boat to com
plete the geological exmnination of the western part of J\Ianitoulin Is
land and after rounding the western extremity, I arrived back to the 
same pbce on the 6th of October, when 1\J essrs. Miller and Brock were 
paid off on the 7th and they returned to Toronto in order to resume 
their college duties. 

" From the 7th to the l 7th of October ·was devoted tu examining 
the shores and islands between Little Current and Killarney, em
ploying two men n,nd a sail· boat for this purpose. On the latter clay, 
I left Killarney in a canoe with the same two mPn to work along the 
contact of the Laurentian and Huronian rocks to the north ward of Col
lins' Inlet and returned to Little Current on thP 30th. One of the 
two men who accompanied me on this journey was paid off on the 
lst and the other on the 4th of November. The remainder of my time, 
before leaving for Ottawa, was spent in geological work in the neigh
bourhood of Shiggu:mdah and on the north shore of B:iy of Islands, in 
labelling and packing the specimens collected during the summer and 
in other duties in connection with the closing of the season's work, 
and I arrived in Ottawa on the 24th of November. Total cost of 
season's operations $1,587.27." 

3 
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The detailed report on the structural and economic geology will be 
prepared, to accompany the map. 

Mr. A.E. Barll)w was engaged in carrying on the work necessary for 
the completion of sheet No. 131 of the Ontario series of geological 
maps. This sheet adjoins the Sudbury sheet, No. 130, to the east. It 
covers a similar area of 3,456 square miles between latitude 46° 13' 
2011 and 46° 55' 0711 north, and longitude 78° 51' 37" and 80° 22' 3511 

extending from near Eau Claire station to a little beyond vVarren 
station on the Canadian Pacific Railway. It includes nearly the 
whole of Vike Nipissing and the southern portions of Lakes Temagami, 
Temiscaming and Keepawa. Another season will be re<1uired before 
the work necessary for the completion of this sheet will be :finished. 
:M:r. Barlow was assisted by Mr. J. T. E. Johnston of this department, 
who was mainly engaged in a survey of the roads. 1\ir. Barlow reports 
as follows :-

" Leaving Ottawa on the 8th of June, a few days were spent at Sud
bury collecting information with regard to the working of the nickel 
mines and obtaining some necessary supplies and equipment. A careful 
micrometer survey of the western end of Lake Ni pissing was made from 
Cache Bay on the north to Frank Bay on the south side, in the town
ship of Patterson. The shores and islands, which latter are here 
exceedingly numerous, were carefully delineated and connection made 
on the west arm with the survey made for the Sudbury sheet.. The 
northern shore of this lake was also examined and also the routes from 
Lake Nipissing via Trout Lake and Nosbonsing Lake and the Mattawa 
River to the Ottawa. Continuing up the Ottawa to the Long Sault, 
another micrometer survey was made of Obashing Lake (sometimes 
wrongly spelled Beauchine) and the route from this to Keepawa Lake, 
making connection at the one side with the railway survey of the Kee
pawa branch up the head of Gordon Creek ( rorcliffe) and with the 
survey of the Ottawa River at the foot of the Long Sault. A large 
number of smaller lakes were also surveyed in this vicinity and the 
outcrops of the rock exposed on the shores noted. Proceeding up Lake 
Temiscam.ing and via the Matabetchouan River to Lake Temagami, a 
survey was made from Muddy Water Bay, southwards through vVasre
sin-a-gamo (Driftwood Lake), Jumping Caribou,HangingStone and Red 
Cedar lakes to the outlet of Temagami River. Returni~g to Temagami 
Lake a geological examination wa made of the route via Gull Lake to 
Sturgeon River. A micrometer survey was made of Kookaganing and 
Ashgaming Jakes from the outlet of the former into Maskinonge
wagaming, connecting with the recent township survey. During the 
latter part of September and the beginning of October, Mr. Johnston 
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was engaged on a survey of the roads in the vicinity of Sturgeon Falls 
and North Bay, and he care~ully noted the occurrence of any outcrops 
of rocks as the survey progressed. 

"The greater portion of the sheet 131 is occupied by the granitoid 
gneisses of the Laurentian. The line of junction between these and 
the Huroni:m belt to the north crosses the Sturgeon Hiver near the 
Elbow, about three miles south of the Maskinonge Hiver. Thence it 
runs in a north-easterly direction cutting Cross, Hanging Stone and 
Jumping Caribou lakes, and continues on to Lake Temiscaming. 

" The Huronian rocks therefore cover a comparatively small area in 
the north-western part of the sheet. Tlrny consist of what has been 
called slate conglomerate, with which large masses of dark greenish 
gray <liabase are assoc:ated. The strikes of the Laurentian gneiss 
show that it generally occurs in extensive circular or irregularly oYal
sbaped concentric areas which anastomose with one another. The 
occurrence of crystalline limestone on Iron Island, Lake Nipissing, as 
well as at the Talon Chute on the 1attawa River, are interesting 
fea.tures in regard to the Laurentian of this district, but t.he presence 
of these was noted by the Survey many years ago. On the Manitou 
Islands in Lake Nipissing a fossiliferous limestone was seen resting 
unconformably on the gneis8 and dipping south-west at a low angle. 
A collection of fossils was ma<le from this locality by Dr. Selwyn in 
18c ± and afterwards determined by Dr. Ami, from which he refers the 
strata to the Black Hiver formation. On Iron Island there is also a 
coarse, friable sandstone or grit resting unconformably on the gneiss, 
which might be either Chazy, Calciferous or Potsdmn. 

"The measurements made were, by micrometer and compass 375 
mile , pacing and compass 120 miles, patent log and compa~s forty
five miles. Total, 570 miles. 

"In the micrometer and log surveys the lines of traverse were used 
as bases for triangulation and thus do not represent the actual work 
accomplished." 

l\fr. Barlow finished the season's work and returned to Ottawa on 
the Sth of October. 

The cost of the season's exploration was $1,273.59. 

Dr. Ells was requested to continue the working out of the geological 
structure in the counties of Ottawa and Argenteuil, more particularly 
along the rivers Gatineau, Du Licvre, North Nfttion and Houge, with 
their tributaries; extending north from the Ottawa for nearly 100 
miles. On this work Dr. Ells reports as follows :-

3! 
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"A great lXLrt of the exploration was carried on by mc:.Lns of canoe8, 
and was greatly facilitated by using the surveys of the principal chains 
of lakes on the Nation and Rouge rivers, made prior to 1870 by Mr. 
James Low, and those nmclc later by Mr. L. R Orde of the large lakes 
in connection with the Gatineau. These surveys were made with the 
micrometer, and, as a rule, were found to be very sati~factory. During 
September and October the phosphate deposits of the Buckingham dis
trict were exaruined in order to obtain, if possible, further evidence 
regarding the mode of occurrence of the apatite in this district. 
In this work the topographical map made by }Iessrs. Ingall and White 
was used, and the different banus of limestone, in the area examined, 
were laid down on it. Mr. H. N. Topley, photographer to the depart
ment, made a series of photographs showing the contact of the apatite
bearing rocks with the gneiss, and the manner in which the apatite is 
distributed. The photogra.phs have been coloured to show these con
tacts, and the different rock bands more distinctly. 

"The boundaries of the Potsdam and Calciferous were traced from 
the mouth of the Gatineau to St. J er6me as accurately as the thick 
covering of drift would permit. The clay deposits, which are very 
extensive in the Ottawa River valley, for the most part conceal the 
contacts, so that the lines, to some extent, must be conjectural. The 
edge of the Laurentian rocks, however, is generally recognized by the 
prominent escarpment of their sou them outcrops, especially well seen 
for some miles on either :,ide of Calumet station on the Canadian 
Pacific Railway between MonLreal and Ottawa. The clay deposits 
extend for many miles up the Gatineau, and other tributary stream~, 
and fine secLions are furnished by excavations on the new line of the 
Gatineau Va.Hey Railway, not only in the clays and sands, but also in 
the Laurentian rockf'l. The greater part of the clays appear to be of 
fresh water origin, though beds of marine shells were obserYed m a 
cut.ting about one mile north of Chelsea station. 

Collections of the flora of the district, north of the Ottawa, were 
made by my assistant, Mr. McDougall, and a list of the flowering plants, 
observed during the summer has been banded to Prof. ifacoun. 

Though canoe routes occur in many directions, connecting by means 
of short portages, tlie headwaters of the Gatineau, Du I.ievre, North 
Nation, Rouge and other streams, with those of the St. Maurice on 
the east, and with those of the Upper Ottawa on the west, and though 
the occurrence of calcareous bands was noted on many of these routes, 
yet there are many large areas in this district, at present, practically 
inaccessible for detailed geological examination, being destitute of 
roads and densely wooded ; and even on the canoe routes, many 
stretches along lakes and streams, show no rock outcrops, owing to 
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the heavy mantle of drift, and it is possible that limestone bands may 
occur in these, of which no trace is visible on the surface. It would 
therefore be exceedingly difficult and costly to trace out, and delineate 
on the maps these limestone bands, especially in view of the fact, 
brought out very clea,rly in the compilation of the Buckingham map, 
by Mr. ·white, that many of the old plans of the townships from 
Crown Land surveys are very inaccurate, and need carefully revising. 
From the work of the last two seasons, in which, the greater part of 
the roads between the Gatineau and the North River, in rear of 
Lachute, as well as the principal canoe routes have been surveyed, it 
would appear that the views of the structure as published thirty years 
ago need to be considerably modified. Large portions of the Lau
rentian are clearly crystalline igneous rocks, as for instance, the 
anorthosites, the pyroxenites, and great areas of syenite, grnnite and 
augen-gneiss. The estimated thickness of the stratiform portion of 
the Laurentian must also be greatly reduced. In it may be included 
the grayish quartzose and often rusty gneiss, the red orthoclase and 
the black hornblende gneisP, certain bands of which are highly 
garnetiferous, and are associated with regularly stratified areas of 
whitish gray quartzite, which in places resembles an altered quartz0se 
sandstone. The interstratified character of portions of the crystalline 
dolomite with the grayish rusty gneiss is also very evident. With 
these may also be classed some areas of conglomerates where well
rounded pebbles of quartzite and gneiss are clearly scattered through 
beds of banded limestone. 

" The structure of the Laurentian in the area under consideration 
seems to place the Calcareous divisions at the top of the entire series. 
The red and gray orthoclase gneiss passes upwards by intercalations 
of thin bands of limestone, into massive beds of limestone, in places 
se,·eral hundred feet thick. 

"The limestone and the underlying gneiss occur in a series of folds• 
in which the synclinals are occupied by the limestone. This structure 
is many times repeated from the Gatineau to the eastern portion of the 
area exan1ined. Frequent abrupt changes of dip occur, many of which 
are due to faults, or to intrusions of clioritic or felspathic rocks. The 
general strike of the anticlinals is N. 29° E. magnetic, the variation in 
this district being from 11° to 12° west. In the district between the 
Gatineau and the North Nation rivers, the occurrence of pyroxenic and 
felspathic rocks is frequent, the former is generally of some shade of 
green, the latter generally weathers a grayish white, and from an ad
mixture of quartz and mica assumes sometimes the aspect and cornpo
sition of granite. The pyroxenic l'Ocks are especially important, as 
they are intimately associated with the occurrence of apatite, they 
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often run along the lines of stratification, and have generally been 
regarded as integral parts of the gneiss. In many places they break 
directly acl'oss the course of the gneiss like dykes, veins or intrusiYe 
masses. The apatite deposits a,re generally associated with these py
roxenic rocks, near the contact with the gneiss, but in so far as 
observed, in the Buckingham district, the apatite occms iu the gneiss 
itself only as scattered crystals, with mica, pyroxene, c;dcitc, etc., in the 
bands of limestone. The horizon of the apatite-bearing pyroxcnitcs is 
the upper pa1-t of the grayish gneiss series, or that part of the Lauren
tian directly below the limestone formation. The apatite deposits 
while occurring in the pyroxene near the contact with the gneiss, do 
not present the character of true veins. The deposits are irregular, 
sometimes comprising hundreds of tons, and these lrn.ve frequently 
been completely worked out, showing them to be entirely disconnected 
from other deposits; sometimes strings or small leaders from a large 
pocket connect with another, and sometimes this succession of pockety 
deposits can be traced for sev~ral hundred yards. From the associa
tion of the apatite with igneous rocks, no limit can be placed upon 
its occurrence in depth. In the North Star mine the deposit at 600 ft. 
deep gave no more signs of disappearing, than do many of those near 
the sul'face. At the High Rock mine, the most productive part of 
the deposit was near the base of the high hill in which t.he mine is 
worked. In every observed case of the occurrence of mica and gra
phite in paying quantities the presence of dyke-like masses of pyroxene 
or quartz felsp~tr is noted. It is probable also that the same principle 
applies to the deposits of asbestu , in which, however, the dyke masses 
are not so clearly defined, but the asbestus occurs encircling lenticular 
or irregularly oval masses, in veins from one-eighth to half an inch in 
thickness, several of which occasionally coalesce and produce a vein of 
fine quality, which extends sometimes for several feet, when it again 
splits up into the usua-1 small strings. The asbestus from the Lauren
tian is generally of purer quality than that from the Eastern Town
ships, being free from admixture of iron grains or earthy impurities, 
but its shol'tness of fibre makes it unfit for spinning, and also for many 
of the purposes for which the long fibre of Thetford mines is specially 
adapted. The only asbestus mine being worked during the past Reason, 
was that of the Templeton Asbestus Co., on the east half of lot 11, 
range VIII., Templeton. Asbestus similar in quality, however, occurs 
on lot 16, range V., Portland East, where it was mined to a limited ex
tent several years ago. Near the Gatineau River, a few miles north 
of Farrelton, deposits of similar character are found similarly situated 
in the serpentinous portion of the limestone, but they have not yet 
been worked. 
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"The most easterly point where it has been seen is in \VentworLh, 
lot 20, range IX., where, however, the veins are too small to mine pro
fitably. In fact small veins of the mineral can be found wherever the 
limestone becomes serpentinous. 

"New deposits of mica are frequently being found, and haYe been 
opened at several points, more especially in the areas adjacent to 
the Lievre and Gatineau nverR. In the former district a new 
mine has been opened at the Little B,a,pids by }fr. \V. A. Allan
of Ottawa, on lot 6, rauge I., Portland East, a,nd at the north
east end of Kendall's Lake on lot 26, range XL, Tiuckingham, 
by Mr. W. C. Kendall, of Bassin du Licvre. An opening was 
also made by Mr. \Vm. l\[aclntosh on the west side of the Lievre, 
about one mile below the High Falls. \Vork has been carried on by 
"Jir. F. 0. Lewis, of l'llontreal, in range III., lot 13, Portland \Vest, 
where a number of openings ha\·e been made, and a con ·i<lerable qm1n
tity of very good mica extractetl. This mine is on the west side of 
Lake Terror, and the mica occurs partly in the gneiss and partly in the 
limestone. 

"A number of new openings for mic11 have been made in the Gatineau 
district during the pa.st season, ~ome of which promise well, but these 
were not examined . The attempts to mine mica on the Rouge RiYer 
have for the present been abandoned. 

" The phosphi!-te mines of the district are for the most part closed, 
owing to the present depressed condition of the market. \Vork was 
carried on during Lhe sea:son at the Iligh Hock, Etna and Ross .:Houn
tain mines, and further west at the Blackburn mine in Templeton, but 
the output in :i,ll cases is small. 

"In plumba,go, the mine owned by l\Ir. \Veart, on the north side of 
Donaldson's Lake, on lot 26, range VI., Buckingham, has been fitted 
with new machinery for cleaning the ore, and i;; now extracting gra
phite in large quantities. At the \Yalker :Mine on lot 19, range VIII., 
Buckingham, a large mill for separating and purifying the graphite has 
been erected, but the mine is at present idle. A new opening for 
plumbago lms been made on lot 13, range X., Buckingham, by .i\I r. 
Claxton, of Jnver<try, Ont., and a trial shipment of 200 tons has been 
sent to England to ascertain its v<tlue. The quantity of graphite here 
is quite extensive. It is thickly disseminated through a gray rusty 
gneiss, on the summit of a hill about half a mile east of the Lievre River· 

"A depo it of plumbago is being opened on the south-east encl of 
this lake by Mr. Lewis. It occurs in veins up to two inches thick, in 
a hard felspathic rock. A new vein has also been opened by C1tptain 
Bowie, of Ottc1wa, at the south encl of Big Whitefish Lake, in range 
XIV., lot 47, Hincks. 
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"I was assisted during the season by l\fr. R. MacDougall, B.A., a 
graduate of :JicGill College. 

"The field work commenced on the l 6th of May and continued to the 
26th of October. 

"Amount expended, $1,375.00." 

:Jfr. Giroux left Ottawa on the 4th of June, to continue the cxamina 
tion and revi ion of the geological structure in the counties of Berthier, 
l\Caskinonge and St. :;faurice, in the province of Quebee. :M:r. Giroux 
reporifJ as follows on the result of his investigation :-

" :Jfagnetic iron ore was found on lot 363, H,, 11, St. Gabriel de 
Brandon, BerLhier county, on the slope of a little hill, about eight arpents 
to the west of the road from f=:t. Gabriel de Brandon to St. Norbert, where 
the rocks consist of gneiss Yarying very much in composition, being in 
places highly qmirtzose, and in others highly hornblendic. It dips N. 62° 
E. at an angle of 70°, and is cut by small irregular veins of white quartz 
and coarsely crystalline felspar. It is in some of these small veins that 
magnetite i~ present in very small bunches, measuring one-eighth of an 
inch to two or two and a half inches. These small veins contain also 
brownish mica, in crystals measuring from a quarter of an inch to four 
inches. Tlie iron ore appears to be of good quality, it occurs however, 
in such sma,Jl quantity that it is of no economic importance." 

Mr. Giroux then proceeded to St. Michel des Saints in the county of 
Berthicr and left there on the 25th of June, with four men and Lwo 
c<moe» to clescend the Matta win H,iver as far as the outlet of "Lac 
Ban'P,'' where a micrometer survey of this lake and its outlet 
was commenced. Lac Ignace and the chain of lakes and portages 
leading to Lac a Jean, at the head of H.iviere a Jean, _which 
empties into Lac sans Bout were surveyed. The country being 
heavily drift-covered no rock exposures were found for a distance of six 
OL' seYen miles to the south-east of l\fattawin H,iver. There the gray 
gneiss crops out, and light brownish, coarsely crystalline syenite is met 
with as well as quartzose granitic rock containing inclusions of pinkish 
felspar. On Bottle H,iver Lake, a5 almost everywhere in this section 
of the country, the gneiss is in places highly quartzose and in others 
highly hornblenclic, the hornblende being almost pure in small layers 
or bands. When the gneiss is highly quartzose it is garnetifernus 
and holds small patches of pinki h calcite with hornblende in 
small crystals. ·where the dip could be observed in this section it 
varied from S. 18° to 25° E. < 10° to 22°. The boulders along the shores 
of some of t he small lakes are vermilion red and look as if they were 
blood-stained. These stains can be easily scratched : but as I could 
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not wash them off, I think they are not of orgm1ic ongm but com
posed of sesquioxide of iron. On a small lake at the head of Riviere 
a Jean, there are ledges of gray, highly quartzose garnetiferous gneiss 
dipping N. 70° W. < 22°, but this must be merely a local change in the 
trend, as a short distance further south-east the rocks dip S. 42° 
W. < 10°. On a little lake to the north, and not far from Lac a 
Jean, there is an exposure about four chains wide of calcareous rock, 
dark gray-weathering and conglomeratic in appearance, containing 
angular pieces of quartz a,nd hornblende, crystals of pinkish felspar, 
garnet, and a black mineral, probably tourmaline. Quartz is also pre
sent in small grains, the size of a pea. On Lac a Jean most of the 
gneiss is reddish brown, nnd an area of syenitic rock about 500 yards 
occurs there. From Lac a Jean to Lac sans Bout the brownish gray 
and dark gray hornblendic gneisses only are seen. 

From the confluence or the outlet of Lac Barre into the J\Iattawin 
River to Lac san1' Bout, a distance of about twenty-five miles in a 
straight south-easterly direction, eighteen lakes and seventeen portages 
were surveyed. The party then proceeded to Lw Saccacomie by 
Riviere a l'Araiguee, Lac Violon, Lac Bleu and other small lakes. 
The same gneisses are very well exhibited all along, and on a 
little lake near Lac de la Culbute, is an anticlinal in reddish-brown 
micaceous and felspathic gneiss which contains pinkish felspar in 
very large crystals and irregulnr patches, as well as white quartz in 
small irregular veins and patches. This anticlinal is plainly seen near 
the end of the portage road to Lac Carufel, where the gneiss dips N. 
25°·E. < 10, and S. 25° W . < 17°. On a little island in this lake, and 
associated with the coarsely crystalline pinkish felspar and white 
quartz are crystals of mica, some measuring about three inches. Coarse 
syenitc, reddish in colour, occurs on the southern shore of LnJrn \Villy, 
all along the portage from this lake to Lac Saccacomie, and for about 
three-quarters of a mile along the northern shore of this last lake· 
Most of the gneiss around this lake is reddish-brown, but on the 
south-eastern shore a band of about a quarter of a mile wide of gray 
gneiss dipping S. 3° to 12° E. < 17° comes in. Some of the gneiss around 
this lake weathers reddish and has a, mottled appearance clue to the 
weathering out of the quartzose parts. These quartzose patches are 
bluish-white and appear like fish scales on the weathered surface. 

The distance, in a straight course from the south-eastern end of 
Lac sans Bout to the south-eastern Pnd of J_,ac Saccacomie, is about 
eleven miles, and in that distance ten lakes and eight portages were 
surYeyed, 

Being <tlmost out of provisions, a fresh supply had to be obtained from 
.st. Alexis, before going across to Riviern du Loup by way of Lac 
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Carufel. The pol'tage from Lac Saccacomie to Lac Carufel is 
r1bout two miles long and passes over a mountain, 370 feet higher than 
Lac Saccacornie, composed of browni h gneiss which is also well 
exhibited all around Lac Carufel, and in one place it contains 
small scales of plumbago associated with crystals of garnet and white 
quartz. Similar gneiss extends north-westward to Riviere du Loup 
and dips S. 22° to 33° E < 25° to 30°. 

Riviere du I.oup was then ascended as far up as Pembina River, 
which was surveyed to Lac Pembina, passing over similar gneiss 
all the way. Near Lac Pembina, a vein of quartz and felspar, 
eighteen inches wide, cuts across the gneiss and contains large crystals 
of mica. A few miles north of this lake, mica, in large crystals wen,thers 
greenish and has a greenish lustre in fresh fractures, and in a little lake, 
further up is a vein of quartz about twenty inches wide, running '. i\3° 
E. and N . 33° W., for a distance of about five chains. On each side of 
this vein is a band of pinkish felsp;i,r very coarsely crystalline; at the 
contact of these two minerals are small bunches of magnetic iron ore 
and crystals of mica about one inch and a half in size. \Vhen this ,-ein 
disappears it consists entirely of fel par, and then the magnetite is more 
plentiful in it. The quartz which appea,rs in these felsptw Yeins and 
patches varies in colour from white to bluish white, and when of the 
last colour it almost always contains mica in quite large crystals. On 
the 17th of August the main east bmm:h of Rivi(•re du Loup, was 
reached and as provisions were nearly exhausted two rnen were 
sent to St. Michel des Saints for a fresh supply, and a raft was 
made with which to continue the survey of this river, to its fo1·ks '~ith 
Lac :::iorcier branch surveyed last summer. It is on this branch of 
Riviere du Loup, and about three miles from the forks, that an 
excavation was made a few years ago in sear-eh of mica which occur
red in small crystals and in very limited qua,ntity in a dyke 
of very coa,rsely crystalline felspar and quartz on the west side 
of the river and in almost pure quartz on the east side. To 
the south of this dyke there is a bed of idmost pure quartz 
about sixty-five feet wide which is flanked by a band of garneti· 
ferous gneiss eighteen inches wide. Small crystals of apatite were 
found in this dyke, near its contact with the gnei~s. The east branch 
of Riviere du Loup; was surveyed to its head, then the Mattawin 
River was ascended by a chain of lakes. On Lac des Sables, vhere 
the men sent for provisions rejoined the party on their return from 
St. Michel des Saints, there is a small bos~ of heavy black ho.rn
blendic ferruginous rock, very rough weathering and coarsely crystal
line. A siniilar rock wrts also seen in two or three other places. l\lica 
in crystals, two to two and a half inches in size, and traces of iron 
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ore were observed in numerous places. At Lac des Isles, there is an 
anticlinal, and north of this lake, as far as Matta win River, the gneisses 
dip N. 10° to 37° E. < 8° to 27°. About one mile and a half south of 
Matta win River, and not far from the supposed line of division between 
St. Maurice and Maskinonge counties, there is asmall band, about nine 
inches thick, of pink calcite containing a dark-green mineral, probably 
pyroxene. 

In the section from Lac Michelin along Michelin Brook, which 
einpties into M:attawin River not far from Riviere a la Chienne, the 
gneiss is generally quartzose. 

The l\fattawin River was then descended as far as Yinkamak Brook, 
a distance of about thirty-five miles. This river is very rough, there 
being fifteen rapids between the two points named. The rocks along 
this portion of the river consist mostly of gray and brownish gray gneiss, 
which clips S. 35° E. < 20° near Riviere a la Chienne. On the port•ige 
of Rapide de l'Arachi there is a mass of re<lclish syenite eighty paces 
wide. From the head of Le Ra pi de de l' Aigle No. 3 down to Yinkamak 
Brook the gneiss clips N. 27° to 73° E.< 10° to 40°, and white crystalline 
micaceous limestone can be seen in highly quartzose gneiss at a short 
distance from the foot of Le Rapide Pins Rouges. Magnetic iron 
ore occurs in small quantity at the foot of Le Rapide de l'Ours. 
From the mouth of Yinkamak Brook to near the foot of Lac Piza 
Gonqe or Mistagance, the ~ame greyish and brownish gneisses are met 
with. From Lac Piza Gonge Mr. Giroux returned to St. Michel des 
Saints, where he arrived on the 24th of September. From that date to 
the 5th of October, was occupied in visiting several localities to 
the north of Mattawin River and on Riviere du Milieu. Near 
Lake Cutaway, situated in the township of De Maisonneuve, 
the gneiss is cut by a vein of w.hitish felspar and white quartz contain
ing crystals of garnet and scales of plumbago which can also be found 
in an outcrop of decomposed limestone situated on the outlet of Lake 
Cutaway, about six arpents from its head. About three-quarters of 
a mile from t his last lake and near a little brook which empties 
into its outlet, some excavations were made, a few years ago, in 
search of mica which can be seen in large crystals on the dump along
side the pit. Pieces of apatite were also found in the dump, but 
none of it could be seen in situ. The rock there consists of a much 
broken quartzose, rusty gneiss containing but li:ttle mica and holding 
iron pyrites in small bunches and cubes. 

Serpentine limestone occurs on the side of a high hill in the town
ship of De Maisonneuve near the supposed line of division between 
Berthier and l\Iaskinonge counties, and about five miles south-east of 
the northern boundary line of the township of De l\Iaisonneuve. This 
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limestone is highly rnicaceous in places, mottled yellowish, friable when 
not serpentinous and contains scales of plumbago. The whole hill is 
covered with drift and therefore it could not be determined how far 
this limestone extended, but it can be traced for about ten chains. An 
excav11tion has been made there in search of asbestus, but none could 
be seen. 

The mica of the De niaisonneuve mica mine occurs m a dyke of 
coarsely crystalline felspar and quartz; it is of a very good colour, uut 
unfortunately the cryst1tls are so much intermixed and twisted that it 
is of little value. On the east shore of Riviere du Milieu and about 
three miles and a half north·west of Lac des Pins, there i::; a deposit of 
iron ochre of indian red and vandyke brown colours which has buen 
worked by l\fr. Gaucher, of ,\Jontreal, who had a few tons of 
i t dried and sent to him to test, but no work has been done 
lately. Limestone is burnt for lime in two places in the township of 
Brassard, and in one of these quarries on lot 20, range C, this rock is 
micaceous and serpentinous in places, and very small thread-like veins 
of asbestus were noticed in it. On lot 44, range B, Brassard township, 
the rnicaceous and hornblendic gneiss dips S. 75° W . < 85° and is cut by 
a small irregular honeycombed quartz vein, which has been opened by 
a settler; it contains a little iron pyrite and plumbago. 

From the lOth to the 17th of October, fifty-nine miles of roads were 
surveyed in the neighbourhood of Ste. Emilie, St. C&me, St. Jean de 
Matha, St. Damien and St. Gabriel de Brandon. From the 18th to 
the 30th of the same month was occupied in the vicinity of St. Di
dace, St. Alexis, Ste. U rsule, St. Paulin and St. Norbert in tracing the 
limit of the syenite area of that district. 

The old mines and other points of interest about J oliette, Radstock, 
St. Alphonse and Chertsey were then examined ; the Canada Iron 
Furnace Co. of Radnor has been working actively since the middle of 
September in ranges III. and IV. of the township of Joliette, St. Am
broise parish, J oliette county. It was learned from the company's 
foreman that the deposit of bog iron ore on range III., township of 
J oliette, was one of the best yet worked by the company. It varies 
from twelve to eighteen inches in thickness and is about three chains 
wide by five chains long. This company has worked at a small deposit 
of magnetic iron ore in concession St. Charles, Rang Double, of the 
parish of Ste. U rsule, and expects to ship about 100 carloads of ore 
from St. Ambroise parish, and about forty carloads from the parish 
of Ste. Elizabeth. 

A small deposit of infusorial earth has been discovered near a small 
lake, a few miles north of Chertsey, and the inhabitants use this 
materia.l for whitewashing their build ings. 
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Mr. Giroux went to Quebec to get copies of certain plans of sul'veys 
illade lately in the northern part of Berthier county, relating to 
Ottawa, <tnd before coming back went to Vaudreuil and Rigaud to get 
copies of plans needed by Dr. Ells. 

The surveys during the season included 235 miles of rivers, lakes 
and porta.gc roads by micrometer and prismatic compass, and 163 
miles of roads with the wheel. 

)fr. Giroux retarncd to Ottawa on the 22nd of November. 

The cost of the sc:i.son's explorations was $1,053.09. 

Professor Laflamme furnishes the following statement of the obser
vations he was requested to make in the counties of Charlev~ix a.nd 
~fontn1orency during the vacation of 1892. 

"The whole time was devoted to identifying and locating the sup
posed Cambro-Silurian deposits said to exist in the mountains of the 
counties of Charlevoix and Montmorency, as well as in the neighbour
hood of Lake St. John. 

"The supposed outcrops of limestone, the examination of which has 
been loudly called for, were only dark slightly calcareous sandstones. 
Moreover in my long researches in these different localities I have 
never found these sandRtones in place. I have always met with them 
as detached blocks, sometimes of great size, but as they are ::tlw;iys 
mixed with morainic debris of all kinds, the determination of their 
origin is absolutely impossible. 

It may meanwhile be noted, that in pursuing my work to the south 
of Lake St. John, I have found a series of well marked terraces at GOO 
to 700 feet above the acLual level of the lake. 1 do not suppose that 
these indicate the ancient, shore of Lake St. John; they rather owe 
their origin to a series of small lakes lying to the south of the great 
lakt>, the waters of which have drained themselves towards Lake St. 
John. It is not uncommon to fiud at the centre of these stages of t er
races, a, pond more or less large, which constitutes all that remains of 
the ancient lake. 

"Aft.er the series of explorations that I have made extending over 
several years, in the search for Cambro-Silurian in the Laurentian 
area; I think I may sa.y that there is no reason to believe in the exist
ence of such deposits outside the large hydrogrnphic depressions the 
centres of which are occupied by Lake Mistassini u.ncl Lake St. John. 
If such deposits existed elsewhere they hase been removed by atmos
pheric and glacial erosion. 

"I regret that I have to offer you such meagre results, but I have 
thought best to confine myself above all to the examinations of all pos-
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sible layers of Cam bro-Silurian in the territory assigned to me, to the 
exclusion of everything else." 

Mr. Low, accompanied by l\1r. A. H. D. Ross, B.A., as assi ·tant, 
left Ottawa, on the 26th of May and arrived at Lake St. John on the 
30th of :Jiay. 

Here canoemen were engaged and arrangements for the transport 
·of provisions to Lake Mistassini were made. Owing to the late spring 
freshets in the rivers the party were unable to start until the 13th of 
June. 

The Achouapmouchouan River was ascended from Lake St. John 
fifty-eight miles to the i:::lhegobiche branch. This stream was followed 
tu Shegobiche Lake, and from there a portage was made to a small 
stream falling into the south end of Lake Ashouapmouchouan. A 
track survey was made of this part of the route and connected at both 
ends with Mr. Richardson's survey* of the main river. The Shcgo
biche River is a, small stream nmch obstructed by rapids and falls and 
only navigable with loaded canoes during high water. 

From Lake Ashouapmouchouan the Nikaubau River wn.s followed 
to the height of land, and from there Obatagoman, Chibougamoo a,ncl 
WakinicheLakes werepasS'ed through to Lake l\listassini, where the Hud
son Bay Post was reached on the 29th of June. On the way from the 
height of land to Mistassini, the rock exposures along the route were 
examined and a collection of specimens made frorn the I-Iuronian rocks 
of that region, including t!rn deposits of pyrites which occur in abund
~tnce in the green slate~ and diorites of Lake Chibougamoo. At Lake 
Mistassini the four men engaged bringing in provisions were discharged 
and returned to Lake St. John. 

Leaving the post on the lst of July a trip was made to the outlet of 
Lake Mistassini, and a survey line carried from there to the mouth of 
the Temiscatuie R.iver in order to connect the survey of Mr. J. Bignell 
from Bersimis with those of l\1es::>rs. Richardson and 1\IcOuat from 
Lake St. John. 

Returning to the post on the 6th of July the party left again next clay 
accompanied by an Indi<tn guide, who knew a route to Lake Kawatiha
gami on a tributary of the East 1\fain River. \Vhile on Lake i\Iis
tassini a complete set of specimens was obtained from the different 
bed of limestone there. 

At the short porta.ge that passes between the lake and the 
Uupert River a micrometer and compass survey was commenced and 
·carried from there to the mouth of the East ?!fain H,i,-er, thus 
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connecting l\Jistassini with the point established by Mr. Ogilvy at 
East l\Iain in 1890. 

A few rniles below where the Rupert River was reached it is divided 
by a large island, and these two streams do not again unite for nearly 
100 miles. 

The eastern channel wal:l descended in a northern direction for 
about £fty miles, where it turns west to join the other cha1111el. The 
river runs with a swift current between low rocky banks, and is 
greatly obstructed by small rocky islands. 

Leaving the Rupert H,iver the route passes over the watershed to 
Lake Kawashagami, through a number of small lakes connected by 
portages. The discharge of Kawashagami was then followed and the 
East Main River reached on the 17th of July. The distance between 
the Rupert and East Main rivers by this route is fifLy-eight miles. The 
surrnunding country is rough and barren, and covered with innumer
able boulders. The trees are small' and consist of black spruce, tam
arack and banksian pine, with a few white birch and aspen pop1ar. 
Small lakes in this region fill the valleys between the low-rounded 
ridges of hills, and cover fully one-quarter of the surface. 

The East l\Iain River was ascended about forty miles to the first 
rapid above the Tshegami branch, and f 1:.)m there the survey was 
carried 308 miles to its mouth, arriving there ~n the 13th of August. 

The East l\fain River, in its upper part, flows almost level with the 
surface of the country, and lnke-like expansions with deep bays 
covered with islands are frequent. Many of the islands are large, and 
one is over twenty miles long. The portage route from the Rupert 
River strikes the E1st l\fain Hiver near the foot of thiR island. 

For over 100 miles from its mouth the river runs in a shallow valley 
cut into strati£ed sands and clays. It is fully as large as the Ottawa, 
at Ottawa city, with an average breadth of a third of a mile. At 
several places along its course the river contracts and plunges through 
gorges in heavy rapids and falls ; smaller rapids are numerous, and 
altogether it is probably the most difficult to navigate of all the rivers 
flowing into Hudson's Bay. 

The rocks along the route between Lake Mistassini and the East 
l\Iain River are all of Laurentian age, being made up of red syenitic 
gneiss, with pink and gray, mica and mica-hornblende gneisses. Along 
the Upper East l\Iain Hiver a coarse light-gray pegmatite and black 
mica-schist predominate, and are associated with pink mica-hornblende 
gneiss. Lower down stream these give place to an area of light gray 
and light pink syenite; followed by dark green altered hornblende 
and chlorite schists, with diorite and a dark gray micaceous schist, be-
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coming in places a conglomerate from the presence of rounded pebbles 
of syenite. This series of rocks closely resembles those north of Lake 
Huron. The green schists at and near their contact with the diorite 
masses, are highly charged with pyrites; the diorite also holds consid
erable quantities of that mineral. In several places large masses of 
almost pure pyrites were found, and specimens of these are now in the 
hands of Mr. Hoffmann for analysis. 

This band, or similar ones cross and recross the river at intervals 
for nearly two hundred miles, the strike of the rocks being only 
slightly different from the general curve of the river. Syenite and 
ordinary Laurentian gneisses occupy the intervals between the bands of 
Huronian. 

Some time was spent along the coast to the north of East Main 
Itiver in an attempt to ruake a micrometer survey of the shore, but 
owing to unfavourable weather and unsuitabie boats this had to be 
abandoned. From East }\fain the party travelled to Rupert House in 
a boat the property of the Hudson Bay Company. At Rupert House 
the boat belonging to the department was found, and in it passage 
was taken to Moose Factory. J<.,rom there the Missinaibie River was 
ascended to the Canadian Pacitic Railwa,y, and Ottawa was reached 
on the 2l&t of September. During the summer Mr. l'loss made an 
extensive collection of Lhe plants of Lhe country traversed. These lmve 
been examined by Professor 1\Iacoun, and while not new, add consider
ably to the knowledge of the distribution of several pecies. 

The equipment belonging to the department and used on this ex
ploration is stored in Ottawa, with the exception of the large boat 
which is stored at Moose, along with its necessary equipments. 

Cost of exploration, $2,030. 12. 

Mr. Chalmers left Ottawa on the 17th of 1\lay accompanied by Mr. 
\V. J. " Tilson as assistant, with instructions to continue investig<ttions in 
the superficial geology of ew Brunswick. Kenneth C. Cochrane, of 
Brockville, Ont., a student of McGill University, joined Mr. Chalmers 
at 1\Ioncton, N.B., on the 26th of J\Iay, also as assistant. 

The explorations of the season were carried on in two areao;, one in 
eastern and central New Brunswick between the parallels of 42° and 
47° N. latitude, and longitude 65° to 66° W., embracing portions of the 
counties of Kent and Northumberland and the eastern pn.rt of York 
(sheets Nos. 2 S.E. and 2 S.W. New Brunswick series of maps.) The 
second a.rea corn prised the chief portions of Westmoreland and Albert 
counties in eastern New Bmnswick, and of Cumberland county in 
Nova Scotia, in latitude 45° 30' to 46° 15' N. and longitude 63° 45' 
to 64° 45 W. (sheet No. 4, N.W.) 
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This work was in continuation of that of former years. Tse party 
first undertook the examination and study of the surface depositR of 
the western part of sheet No. 2 S. E. in the valley of the South-west 
Miramichi River. Messrs. 'Wilson and Cochrane traversed the roads, 
while Mr. Chalmers made a canoe trip along the river and its tribut
aries, the Renous, Dungarvon and Cain's rivers. Work was prosecuted 
here by }fessrs. Wilson and Cochrane till the l 4th of June and by 
Mr. Chalmers for some time later. From here they proceeded to 
Eastern New Brunswick and Nova Scotia to complete the examination 
of the area embraced in sheet No. 4 N. vV. Owing to the intric<ite 
nature of the surface geology of the district included in the eastern 
part of this sheet, the numerous roads to be traversed, etc., it took until 
the 15th of September to finish the mapping. Meantime Mr. Cochrane 
had gone home, having quit field work, on the lOth of September. 
Subsequently Messrs. Wilson and Chalmers spent some days in levelling 
thP. heights of several of the Pleistocene shore lines and marine terraces 
in New Brunswick and north-western Nova Scotia in order to obtain 
levels on which to base the barometric work, and to establish more 
accurately the upper limit of the marine deposit€ of the post-tertiary 
age. The pa,rty then returned to the upper South-west ;}Iiramichi, 
1.aking up the work on sheet No. 2 S. W. in the eastern part of York 
county, N.B. Explorations in this district were extended along the 
line of the Canada Eastern Railway and Nashwaak River till the 14th 
of November. Later on some points along the railway lines in north
western Nova Scotia were examined, and further study of gravel ridges 
and marine terraces made till the close of fieldwork. 

On the result of the work Mr. Chalmers reports as follows :-
"The season's investigations are of much interest.. In New Bruns

wick liLtlc was added to the store of facts previously known re
garding the Pleistocene geology, the observations being in almost 
every instance confirmatory of conclusions already arrived at. ~lore 

attention than usual was given to questions relating to the dispersion 
of boulders, and greater detail in this investigation attempted. The 
relative di~tribution of transported boulders in different parts of the 
Carboniferous area, for example, was ascertained by counting them. 
All boulders above a minimum size of three inches in diameter on mea
sured areas were thus examined and the different kinds noted. The 
results were in many cases quite different from what one would arriYe 
at by the usual methods of observation. 

"'The data respecting glacial strire and boulder transportation from 
the higher central parts of New Brunswick when thus examined in 
detail were all found to be in harmony. Good evidence of the shed
ding of the PleisLocene ice frorri the divide between St. John and 

4 
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the South.west Mirarnichi waters south-eastward and north-e:cstward 
was obtained, and corroborative testimony on this point was ai"lduced 
from the distribution of the drift. 

"In Cumberland county, .S., the phenomena relating to the smface 
.geology are, as stated, unusually complex. The glaciation appeairs on 
the whole, to have been quite local, more so even than in New Bruns
wick, as might naturally be expected from the insular situation of the 
province. Numerous different sets of strire occur on the slope be
tween the Cobequid Mountains and the Straits of N orthumberlan<l aind 
it is difficult to say in which direction the dominant ice-movement was. 
The higher grounds of Leicester Road and Springhill seem to have 
been centres of distribution for Janel-ice ; but floating ice has undoub
tedly played an important part on the lower coastal tracts. Across the 
Isthmus of Chignecto floating ice seems to have moved in a genera1 
south-westward direction from the straits of Northumberland to the 
Bay of Funcly, but along these Stmits east of Baie Vel'te it flowed in the 
direction of N. 70° E. to due east. These floating ice-jams produeed 
heavy deposits of boulder-clayin the low-lying districts. Independent. 
of these ice-movements, and probably of a later date, are the evidences 
of a northward flow of ice from the Cobequid JY,[ountains over the 
tract intervening between them and the present shore of the Straits of 
N orthumbcrland. To the west of Springhill and south of Leicester 
there was an ice-flow southward and westward towards the northern 
base of the Cobequids and thence deflected outwards towards the Bay 
of Fundy south-weRtwardly. 

"The Cobequid Mountains themselves exhibit some very puzzling 
glacial features. The greater part of the northern slope is without any 
traces of glaciation, either in the form of strire or boulder-clay, the rock 
surfaces being broken and jagged and covered mainly with their own 
debris. No great glacier from the north or floating ice has impinged 
against the northern face of these mountains. Wherever any traces 
of ice action are visible it is evident the movement was northward 
down the slope. On the summit there were gathering grounds from 
which ice flowed locally in different directions, mainly, however, south
ward. The effects of ice action are very unequal; in some places the 
striation is very light, in others quite heavy. Great quantities of 
debris from the Cobequid Mountains cumber their slopes, and it is 
evident they have been the seat of erosion, at intervals, since the 
Carboniferous period, if not previously. 

"One of the problems connected with the surface geology of 1Jhe 
Cobequids is the presence of sandstone and conglomerate boulders 
scattered over their rnmmits apparently derived from the Carboni
ferous rocks to the north which lie from 200 to 400 feet lower (referred 
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to in 2nd ed. of Acadian Geology). In the absence of any evidence 
that glaciers or floating ice impinged against the northern slope of these 
mountains or surmounted their summits, and with the positive proofs of 
glaciers and floating ice having moved in various rlirections over the 
district to the north, it is difficult, indeed impossible, to account for 
the transportation of boulders, in the direction supposed, on the view 
that the relative levels of these plains and the hills were the same in 
the glacial period as at present. 

"The theory which has suggested itself to the writer in regard to this 
matter is that these boulders are remnants of Carboniferous rocks 
which formerly transgressed upon the crystallines and which have been 
almost wholly denuded as the mountains sustained a differential uplift 
relative to the adjacent country in pre-glacial or early glacial times; 
but further study of the phenomena is required. 

"The more exact levelling of Pleistocene shore lines which has been 
made during the past summer has hrought out some new features re
specting the irregularity of the last great upheaval of the land. This 
upheaval seems to have been somewhat greater in New Brunswick 
tha.n in Nova Scotia, and locally greater along hill and mountain 
ranges than in level districts. The Cobequids, for example, appear to 
have been uplifted more than the Carboniferous tract near the Straits 
of Northumberland, i . e. according to the levels of post-glacial marine 
terraces and shore lines ; and similar facts in support of local irregula
rities in the oscillatory movement were observed in New Brunswick. 

"Karnes and terraced gravels, sands, etc., are found in many parts of 
Cumberland county, the most noteworthy of the former being the 
' Boar's Back ' along River Hebert. The terraces on the east side of 
the valley in which Halfway Lake lies appear to be marine, and if so 
River Hebert valley and the Parrsboro' pass in the Cobequids formed 
a strait during the post-glacial subsidence of the land. The materials 
-0f the terraces referred to and of the ' Boa.r's Back ' were thrown 
down at this stage, and the erosion which took place during the rise 
of the land which followed shaped the latter. A post-glacial lake 
existed at Halfway River of which Halfway Lake is a remnant, and 
the discharge from this was by River Hebert valley. The details here 
are of great interest, but investigations are not yet complete. 

" Observations on the subsidence of the land around the head of the 
Bay of Fundy in the Recent Period were continued and additional facts 
obtained. At the public wharf at Edgett's Landing, Albert county, 
in the mouth of the Petitcodiac River, stumps of trees in situ occur 
thirty-eight feet below the highest neap tides, or nineteen feet below 
mean tide level. They are firmly rooted in what must have been upland 
soil. This fact taken in connection with the eviClences of recent sub-

4! 
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sidence at Aulac, Intercolonial Railway, and at Fort Lawrence dock, 
Chignecto Marine Railway, recorded in former reports, leave no doubt 
that a sinking of the land has taken place here since the last upheaval 
in post-glacial times. 

"The agricultural character of the district explored in New Bruns
wick during the season is closely similar to that of the Carboniferous 
aiea of the province described in previous reports. Along the South
west Miramichi and its branches, especially the Renous and Dun
garvon, there are some fine intervals. In the wider parts of the main 
South-west valley as at Indiantown, Blackville, Doaktown and Boies
town, meadow lands of considerable area are under cultivation. The 
uplands are likewise of good agricultural capabilities, especially near 
the rivers, and wherever they have sufficient natura,l drainage to carry 
off the surplus waters. Upon the belt of country underlaid by the 
Cambra-Silurian and Lower Carboniferous rocks, which however, is 
still forest-clad, there are large tracts of excellent land available for 
~ettlement as soon as roads are opened up to them. 

"The low-lying Upper Carboniferous plains and the salt marshes 
around the different arms of the Bay of Fundy in Westmoreland 
eounty, New Brunswick, and Cumberland county, Nova Scotia, have 
long been known as the best agricultural districts in the Maritime 
provinces. Large portions are cleared and tilled. Better systems of 
cultivation are now introduced. and the effect of the improved methods 
inculcated by the Experimental Farm at Nappan, Nova Scotia, is 
becoming apparent in the districts around it. 

" The forest growth of the respective districts examined has been 
mapped with as near an approach to accuracy as the nature of the 
country and other circumstances would permit. In the tract drained 
by the South-west ~Iiramichi, especially upon the Carboniferous area, 
forest fires have destroyed the larger portion of the original growth, at 
various times within the last three-quarters of a century. On the 
higher grounds to the north-west, occupied by the pre-Carboniferous 
rocks, the original forest pre,,ails, often as heavy t1mber, consisting 
principally of deciduous trees, the evergreens (spruce, pine, etc.,) having 
been largely cut away. 

"In Cumberland county, N.S., but little of the original growth 
remains, except on the Cobequids. On these there is a dense forest of 
harclwood, interspersed with spruce, pine, hemlock, etc. To the north of 
l:he Intercolonial Railway between Iaccan and Salt Springs stations, 
also in the districts west of Springhill Mines, and between River He
bert anrl the Bay of Fundy, there are still a.reas covered by the old 
forest. 
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"The materials of economic importance which came under our obser
vation during the past season are as follows :-

" Infusorial earth (tripolite) is found at Folly Lake, Fountain Lake 
and Sutherland Lake, on the Cobequid Mountains. Considerable 
quantities of this material occur at the two first-mentioned places, but 
scarcely anything bas yet been done towards utilizing it. These depo
sits are described by Dr. R. W. Ells in Annual Report, Vol. I., 1885, 
pp. 70-71 EE. 

"The hog-iron.deposits (ferric oxide) known as the" paint mine,'' near 
Chaplin Island on the North-west Miramichi River, were re-ex<1mined, 
(referred to in Annual Report, Vol. III., 1887-88, p. 3 N.) This ore 
seems to be in process of formation and is now being deposited on the 
rock surface along the bank in several places through i;he agency of 
springs. Pe<tt bogs and swamps lie behind, the decaying organic mat
ter in these yields acids that are doubtless instrumental in the produc
tion of the ore. The "paint" formed from the oxide is reported to be 
of good quality. 

" Bog manganese, in a loose amorphous condition, has been found near 
Harvey, Albert county, N.B., similar to that occurring at Weldon 
Creek, referred to in the Summary Report for 1891, p. 34. 

"Brick-kilns are in operation near Amherst ; at Oxford; on Pugwash 
River about half a mile from Oonn's Mills, and at Wallace River near 
the bridge of the Oxford and Pictou Branch Railway. Brick-clays are 
abundant in many parts of the district. 

" Argentiferous galena, and iron and copper pyrites, reported to con
tain traces of gold, occur along the North-west Miramichi River, be
tween the mouths of two of its tributaries, the Tomogonops and Little 
rivers, in Oambro-Silurian slates which are traversed by broken quartz 
seam.s. These minerals are found under somewhat similar conditions 
to the pyritous and galena ores near Bathurst, on the south side of 
the Baie des Ohaleurs, and appear to be of much the same charac

ter. 
" The discovery and opening up of a coal seam in the eastern part of 

Gloucester county, N .B., on the south side of the Baie des Ohaleurs, 
having been reported, I visited it late in the season. The coal crops out 
in the bank of a small brook on a road leading south from Upper 
Oaraquet, and about four miles and a half distant from that place. A 
trench cut into the bank exposes the coal seam, which is sixteen inches 
thick, and has another thin seam overlying it, with a parting of fire
clay between them. A short distance farther east a shaft has been 
sunk, but was partly filled with water on the occasion of my visit, and 
I did not see the coal seam there. The workmen, however, informed 
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me that it was somewhat thicker than where I measured it ; and in 
the heap of coal on the bank taken from this opening, the quality 
seemed better, that is, the coal was harder and came out in larger 
pieces. The dip of the seam corresponds with that of the sandstone 
strata, being 5° to 10° eastwa.rd, and consequently the thickness of 
rock overlying it becomes greater in that direction. 

"Photographs of a number of exposures of glacial strire, some of them 
evidencing the action of floating ice, were taken. We also photographed 
several Pleistocene shore lines as well as sections in excavations of the 
superficial deposits, especially that showing the forest bed in the open
ing for the western dock of the Chiguecto Marine Transport Railway. 

"Field work closed on the 2lst of December, and on the 25th I 
reached Ottawa, Mr. Wilson remtiining to copy barometric readings at 
the Meteorological stations at Fredericton and Chatham and reaching 
Ottawa on the 3lst of December. 

"The cost of the season's explorations including Mr. Cochrane·s salary 
w~s ;;;l,407.51." 

Mr. Faribault left Ottawa on the 14th June, with instructions to 
continue the detailed surveys of previous yem·s and make further study 
of the ~tructure of the gold-bearing rocks of the Atlantic coast of 
N ov11 Scotia. 

The district surveyed lies westward of that surveyed in 1891 and 
extends on the north-west side of the Intercolonial railway, from the 
Nine Mile River to Bedford and as far as tlrn Gore, Central Hawdon, 
Newport, 1'1Iount Uniacke,. Lake Pockwock and Hamruoud's 
Plains; covering an area of 190 square miles in Hants county, and 
160 square miles in Halifax county. Besides this, l\Ir. LfLberge sur
veyed with the odometer 180 miles of roads in Halifax county and 
thirty-five miles in Lunenburg county, to be used as tie·lines in next 
year's contemplated work. 

The region examined is occupied entirely by the auriferous Lower 
Cambrian rocks which are the extension to the south and south-east of 
the rocks described last year; while on the north they are uncon
formably overlaid by the Lower Carboniferous studied by ~Ir. H. 
Fletcher, and on the west come against the most eastern spur of a 
great mass of granite and granitoid rock, supposed to extend uninter
ruptedly to the western part of the province. 

The v.arious east and west plications of these rocks, and more especi
ally their anticlinal axes were minutely examined and traced, as in 
former years, on account of their close relation to the auriferous belts. 
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Those of Waverley, Oldham and Carroll's Corner, traced last year to 
the Beaver Bank road, were followed westward. The first crosses the 
Windsor road half a mile north of its junction with the old Cobequid 
road, the old Hammond's Plains road at the south end of Sandy Lake, 
and Karney's road at the head of Karney's Lake, beyond which it 
strikes the granite mass. Many quartz veins have been prospected to 
a small extent along this line, p~.rticu larly in the vicinity of Karney's 
Lake where veins showing a little gold have been opened. 

Some five miles and a half further north is the anticlinal fold of the 
Oldham gold district which flattens out and disappears three miles east 
of the mine; while to the westward its axis clips westerly so fast that 
at the railway bridge on the inlet of Grand Lake, the lower auriferous 
quartzites are entirely covered by the upper graphitic slates. The 
latter form here a belt nearly three miles wide, crossing the Windsor 
road between the Upper Sackville post office and the fork of the roads, 
one mile south of l\iidclle Sackville post office and striking the granite 
mass at Hamrnond's Plains. Good paving slabs and a little roofing 
slate were quarried in this belt at Beaver Bank station, where the 
stratification is horizontal and the cleavage p~rpendicular to it, making 
the splitting very easy. Outside the district of Oldham this anticlinal 
is apparently of no economic importance. 

Two miles north of it is Carroll's Corner anticlinal. It crosseR Key's 
Brook half a mile above the road, where some exploratory work on 
two or three auriferous leads was done a few years ago, and running 
westward crosses the Shubenacaclie River, along which it is concealed 
by a narrow basin of Lower Carboniferous rocks, passes about Enfield 
station, strikes the outlet of Grand Lake and its north-western shore 
at the mouth of Rocky Brook, crosses Sandy Lake, the north end of 
Square Lake and the Wincl5or road at Lewis Lake and ends at the mass 
of granite on Pockwock Lake. That no prospecting has been clone 
along this anticlinal west of Key's Brook is probably clue to its being 
in great part covered by forest and thick soil, but no doubt systematic 
exploratory work would reveal auriferous veins, especially between 
Grand Lake and Lewis Lake. 

The next folds further north are covered over at their eastern 
extremities by the Lower Carboniferous basin of the Shubenacadie 
River and have not been met with to the eastward. It is very probable, 
however, that the first anticlinal passing through South Uniacke 
gold district and the black slate belt north of it are the prolongation 
of the folds already traced immediately south of the Lower Carboni
ferous basin of the upper Stewiacke River. The South Uniacke 
tinticlinal, unlike any other fold, has flat dips on its south side for a 
distance of over a quarter of a mile, while its north side is perpen-
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dicular. The rich "Hard lead," worked by Mr. Thompson in this dis
trict, lies as much as 900 feet north from the apex of the fold. But it 
is important to notice here that this lead, like most of the richest leads 
worked in the province, is situated at the limit of the curvature of the 
denuded fold, or in other words where the dip of the fold, after having 
gradually increased from 0° at the apex to an angle varying from 
45° to 90°, becomes uniform, and does not change for a certain dis- · 
tance. It is, to a certain degree, for the same reason that in sharp 
anticlinal folds the richest leads are situated near the apex, as at the 
districts of Salmon River, Fifteen Mile Stream, Killag, Carribou, 
Mooseland and the west end of Oldham ; while in broad anticlinal 
folds, like those of Renfrew and the east end of Oldham, the richest 
leads are generally at a considerable distance from the apex. The 
anticlinal appears to extend only a short distance east of the gold dis
trict of South Uniacke, but to the westward a great many quartz leads 
might be prospected with advantage as far as the Windsor road which 
it crosses a quarter of a mile north of the county line to come against 
the granite west of Lacy Mill Lake. 

The black slate belt, in the synclinal trough between this anticlinal 
and the next, is one mile and three-quarters wide where it crosses the 
Renfrew road about the north end of Grand Lake, but further west, 
at the Eller Settlement on the 'Windsor road, a small anticlinal fold 
brings up a band of lower "whin" rocks one mile wide, thus dividing 
the slate belt into two bands, the south one three-quarters of a mile 
wide extending but a short distance further west to the granite mass 
on West Lake, while the north band, only a few hundred feet wide, 
disappears a,nd is replaced by "\vhin" before reaching the granite 
mass. 

A quarter of a mile above the mouth of the Annand Brook on the 
north side of Grand Lake, there is a most promising deposit of good 
red hematite in the conglomerate of the Lower Carboniferous at its 
contact with the south edge of the last described ferruginous and grn
phitic slate, to which it owes it~ origin. The deposit is of the same 
character as that opened at Newton Mills in Colchester count} Ex
plorations have been made lately; a tunnel, thirty-three feet long, has 
been driven in the solid slate and small pits have been dug in the con
glomerate. It is certainly useless to look for the ore in the solid slate, 
but prospecting in the conglomerate along the line of contact would no 
doubt reveal important bodies of ore. 

North of the slate belt is the Mount Uniacke anticlinal fold. Its 
eastern end has the form of a broad elliptical dome, on the south side 
of which are situated the Renfrew gold mines operated for many years, 



SELWYN.] SUMMARY REPORT. 57 A 

but very little worked at present. Running westward, this anticlinal 
passes south of McGrath Lake, and west of Beaver Bank road it 
appears to have been disturbed by a fault with a thrust of a mile or 
so to the south on the west side. Resuming its course westward, it 
has all the leads of the gold district of Mount Uniacke, once so exten
sively worked, on its south dips, and crosses the WindEor road at the 
middle of the large bog, half way between Mount Uniacke station and 
Lakeland, beyond which it comes in contact with the granite. This 
anticlinal, the most important in the region surveyed and the fault 
above mentioned require further examination. Suffice it to say at pre
sent that systematic explorations in the last two mentioned gold dis
tricts would certainly bring to light a great many new auriferous leads 
and that many leads worked to small depths and abandoned in the 
earlier cla,ys of the districts could now be worked with profit by the 
improved and more ecouomicaJ methods of mining of the last few 
years. 

The auriferous quartz veins worked to some extent a few years ago 
at East Rawdon are apparently on a small local fold of the lower 
"whin" rocks near the southern edge of tl1e Rawdon sln.te belt and re
quire further examination. 

Some three miles and three-quarters north of the J\Iount Uniacke 
anticlinal is the broad and well known slate belt of Rawdon Hills. 
The eastern point of this belt extends as far as the Bar Settlement, 
where it is covered by the Lower Carboniferous. At Upper Rawdon 
it has a width of five miles and a half, on the Beaver Bank road, Letween 
George Wallace's and the Gore; at Central Rawdon, of four rniles 
between South Rawdon post office and Woodville; it extends west a 
short distance beyond Upper Newport and Ardoise Hill, where it is 
covered by Lower Carboniferous gypsum and limestone. These rocks 
are lithologically the same as those of the upper grapbitic slate group 
of the Lower Cambrian, like them they rest conformably, along their 
southern limits, on the lower quartzite rocks and are undoubtedly of 
the same age. Certain forms from the slate of the Northup mine, 
Central Rawdon, believed to be of organic origin, have led some to 
suppose that they were newer; but a large number of specimens col
lected here by Mr: Fletcher in 1890 and last summer by the writer, 
have been found on microscopic examination by Mr. T. C. Weston* to 
be merely dolomitic concretions. 

The Rawdon slate belt is plicated in a synclinal and anticlinal fold. 

*Summary Report, 1890, page 40; Trans. N.S. Inst. Sc., Ser. 2, Vol. I, page 137. 
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The latter passes a short distance north of Central l~awclon, and at 
Upper Newport, brings up along i.ts <tpex a narrow ridge of the lower 
qu;irtzite group with numerous quartz veins, some of which (one mile 
west of Upper Newport post office) were prospected and found to be 
<turiferous. Quartz veins of gre<tt width and length, cutting these up
tilted slates at a right angle, are very numerous, and those worked so 
successfully a, few years ago at Central Rawdon and found to contain 
such rich pockets, belong to the group of true fi.8sure veins. No doubt 
these veins were formed by segregation out of the adjacent auriferous 
slates, but it is not probable that gold is as uniformly distributed 
through the whole thickness of these slates as it is through the "whin" 
series, and moreover as no structural indication is yet known as a 
guide to the location of the <turiferous cross veins, these slates will 
ne,·er be as tempting a field as the "whin" series, where systematic pros
pecting along anticlinals directed by experienced mining engineers, 
well acquainted with the peculiar structure of the Nova Scoti<t 
gold districts, is likely to be successful. These Rawdon slates are, on 
the east, north and west sides unco1iform<tbly covered by the Lower 
Carboniferous rocks. 

The following table compiled from the annual reports of the Depart
ment of Mines of Nova ~cotia, gives the yield of gold from each of the 
fhe districts examined last season, fur the fiye years ending 3lst De
cember, 1 '91 :-

District. 

South Uniacke* ....... ..... .. . 
Mount Uniacke . .............. . 
Renfrew . ...... . ..... . .... ... . 

Central ;::a:~a~t ~a":~fo~:::::: 1. 

When first 
worked. 

Tom 
crushed. 

!Yield of gold/ Total yield 
per ton. of gold. 

Oz. Oz. 
1889 ·162 10 -.1s 4,842 
J86G 7,573 0'46 3,503 
18c;1 5, 9Go o ·8n 5,309 
1884 1_11,3s:_1-~9- _ 9,o5s _ 

. .. .. ... · J 25,384 0·90 22,112 

•Yield from October, 188(), to November, 1892. 

The <tbove averages of yield of gold per ton are certainly very satis
factory when it is remembered thltt, in most mines properly equipped 
and economically worked, <t yield of 5 to 15 dwt. of gold per ton ought 
to pay. 

The West Gore Antimony mine, operated from 1881 t.o 1890, was, 
when Yisited, filled with water, consequently very little can be said 
about it. The principal ore is stibnite, sulphuret of antimony or 
gray antimony, with a little kermesite or red antimony and traces 
of native antimony. It occurs in a quartz fissure vein cutting the 
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slates at right angles, in apparently the same manner as the gold
bearing veins of Central Rawdon. Dr. Gilpin in the report of 
the Department of Mines of Nova Scotia for 188±, makes the 
following remarks : During the past year a valuable mine of anti
mony ore has been opened out at Rawdon, Rants county. Two 
shafts, about 120 feet apart have been sunk about 175 feet, and levels 
driven, and 600 tons of No. 1 ore raised. The vein which is of gray 
antimony ore, is from four to eighteen inches in width, cutting talco!-;e 
sla,tes. There is little impurity present beyond small amounts of 
quartz and calcspar. An analysis by Mr. M. H. Smith showed the 
ores to be almost of chemical purity, having little beyond mere trnces 
of foreign material. This discovery has led to prospecting for other 
deposits of the ore, and it is probable that a large district here will be 
found to yield it. Similar ore has been reported from Upper Stewiacke, 
:'!Ielrose and Trafalgar." The amount of ore annually exported sinc:e 
the opening of the mine is taken from the reports of the Department 
of Mines of Nova Scotia as follows :-

Y ear. Tons. 
1884 ............ " . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 600 
1R85.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 758 
rn~u. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645 
lfi'7.... . . . . . . . . . . . . . . . . . . . . 400 
1888... . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . 308 
1880 ...... . ...... .. .......... . ..... · ··•·· · ··· 55 
lSDO. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 26 

A saline mineral spring was noticed half a mile east of R enfrew, at 
the contact of the Lower C<trboniferous and the Lower Cambrian. 

One month was spent during the summer revising the work in some 
localities in Guysboro' and Halifax counties in order to study a fe ,v 
unsettled points, locate more precisely certain anticlinals and have the 
maps, which are now being engraved, of that portion of the province 
which bas been under examination for the last ten years, as complete 
as possible and up to date. 

I was ably assisted, as in previous years, by MesJ rs. Archie Ca.oer(,n 
vnd J. McG. Cruickshank, for five months; and by Mr. F. C. LabergL, 
C.E., for seven and a half months. 

The expenditure on the season's explorations, incluJing the salaries 
of all assistants, was $1,550.00. 

l\1r. Fletcherleftfor N ovr Scotia on the 23rd of June, 1892, to continue 
the work of rrevious years in the countie.s of Cumberland and Rants. 
He was assisted durint( six months by M'"ssrs. M. H. McLeod, D. I. 
V. Eaton and T. S. ~fo L an, and for six weeks by Ur. ,V. B. Almon. 

The district surveyed in Cumberland county lief' west of that 
described in last Sum-oary RJport and in the report presented last 
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spring. It comprises the coast north of Minas Basin from Parrsboro' 
to Cape Chignecto and east of Cumberland Basin on the outskirts of 
the Cumberland coal-fields. The inhabitants of the villages on the 
shore as far as West Advocate are engaged in ship-building and sail
ing. On Cumberland Basin are the hamlets of Eatonville, Spicer's 
Cove, Apple River, Sand River, Shulie, Two H.ivers, where lumbering 
is the chief industry, and the interior, with the exception of small 
;;ettlements, such as Salem, is under forest. The whole coast, the 
roads and many of the principal streams were surveyed by Mr. Scott 
Barlow and Mr. Walter McOuat, in connection with the survey of the 
coal-iields made between 1871 and 1878, as described in the reports 
for those years, and in Part E, Annual Report, vol. I., 1885. 

The geological formations include Triassic, Permian, Carboniferous, 
JJevonian and igneous rocks, similar to those described as occurring 
along the eastern part of the Cobequid range of hills. The Triassic 
comprise chiefly masses of basalt and amygdaloid with patches of the 
characteristic red, soft, crumbly sandstone and conglomerate. On 
the south side of the hills the Carboniferous rocks appear in greatly 
tilt<'cl masses along the shore, whereas on the north side 1inCl along 
Cumberland Basin, Permian and Carboniferous rocks arc found 
lying generally at a low angle, joining the area covered by those 
dPscriLecl by Sir "William Logan in his celebrated J oggins section.* 
The limits of these two series do not seem yet to have been clearly 
defined inland. The Devonian sedimentary rocks resemble those 
already described in their association with masses of trap, porphyry, 
diorite, syenite, felsite and quartzfelsite generally massive but 
sometimes schistose ; and their more flinty or porcellanous character 
near the contact with such masses is as noticeable here as at 
Portapique and other rivers to the westward. Dark shales and 
quartzites, very like the iron ore series of Londonderry, containing 
veins of quartz, blotches of limonite, and associated with light o-ray, 
olivaceous, soapy shales, yield at Kirkhill obscure markings of plants. 
Again, near the shore on Greville River, in the fine outcrops of quartz
veined quartzite and twisted slate, exposed immediately below the first 
dam, graphitized markings of plants were found, resembling the vege
t.:iblc debris of Portapique River. These rocks are here uncon
fornmbly overlaid by a conglomerate of loose texture, composed of 
pC'bbles often more than two feet in diameter, of red quartzite and 
other rocks probably Devonian, interstratified with lenticular patches 
of crumbly, brecciated red, fine, sandstone, as in other sections on the 
north side rJf the hills. 

• H ~vort of Progress Geol. Survey of Canada, 1843. 
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Precisely similar fossil remains were found on the shore at and near 
McGahey Brook, at 'Nest Advocate. Here n,t the mill-pond, ripple
marked, sandy flag show obsci1!'ec:trbonized markings resembling broken 
plants. About 165 yards west of the mouth of tlic brook, obscure traces 
of rootlets and Cordaites arc much more abundant. E::tstofMcG ahey Brook 
the shales show many markings like stems of Psilophyton, often branch
ing, but only small fragments could be obtained O\\"ing to the jointed, 
cleaved and friable chm·acter of the shales. In the associated flinty 
quartz-veined quartzites much ;,;rnphiti zed matter is present in layers 
which resemble, although gre11tly n.ltercd, the layers of carbonaceous 
matter so often found among i,he co<trse sandstones of the Carboniferous 
and consisting chiefly of Cordaites. Further west on the shore these 
.dark shales and flags come agttinst greeni, h, massive, epidotic diorite 
and breccia, succeeded by red and gray syenite and diorite, greatly 
intermixed, the diorite being fast blotched with the syenite, while 
further west the syenite predominates and is blotched, striped and 
veined by the diorite, the dykes or veins being sometimes horizontal, 
sometimes vertical. 

Veins of ankerite and veins and spots of Rpecular iron ore occur in 
McGahey Brook. In one of the branches of the J\Iahoney Brook 
where a mass of gray breccia, diorite and syenite is in contact with 
slates, the latter contain rusty-weathering veins in which calcite, baryte, 
specular iron ore and pyrite are present. The syenite seems to cut the 
slates like a dyke, carrying grains of pecular iron near the contact, 
and in one place coarse syenite forms a sheet in the bedding. 

On the shore immediately east of Henning Brook, a considemble 
quantity of iron pyrites is found in crystals and aggregations in a clay
stone contained in a brecciated quartzite. The ferruginous veins of 
the black slates of the neighbourhood hold traces of copper pyrites 
and among the whitish quartzites are spots of specular iron. 
Several barrels of fine crystalline pyrolusite were obtained last year 
on the shore at Lower Economy from Devonian rocks similar to those 
of the manganese mines of Tenycape and East Onslow. 

About 125 yards west of the mouth of Barkus Brook and near the 
contact of the Triassic of vVest Advocate with the Devonian, fragments 
of reddish massive gypsum with crystals of anhydrite and white porous 
gypsum are found in the cliff and are said to be in place on the beach, 
representing probably another outlying unconformable patch of Lower 
Carboniferous like those of Clarke Heacl. The extent of the outcrop 
on the land can be only a few square feet for Devonian slates are 
everywhere near in runs and breaks of the bank. The Carboniferous 
rocks of Spencer's Island consist of red and gray rubbly sandstone grit 
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and shale, including black calcareo-bituminous shales sometimes coaly; 
but no coal of importance has been found in any part of this area a 
large portion of which, however, shows no exposures. 

The rocks of the shore of Cumberland Basin between Eatonville and 
Shulie are interesting as being the extension of those of Sir Wm. 
Logan's section. Red Devonian slates, and syenite are overlaid near 
Eatonville by conglomerate upon which, as also near Sand River, ice 
grooves were found running N. 35° E. At the south side of Spicer's 
Cove, a red quartzfelsite, containing dykes and blotches of grey anrl 
dark diorite and felsite stands against an epidotic breccia and is uncon
formably overlaid by soft red conglomerate, with fragments of these 
rocks, which occupies the high cliffs for some distance, then recedes 
from the coast eastward along what seems to be a large fault on the 
nor-th side of which are dark and light gray shales and along the line 
of which the rocks are greatly polished, contain hematite in the joints 
and a vein of baryte and calcite. The shales are greatly disturbed, 
arP full of carbonized plants and include a two-inch seam of coal, up
right trees and underclay. At the mouth of the brook in this cove there 
are reefs of grey, fine sandstone dipping S. 50° E. at a very low angle, 
underlaid by reddish or brownish sandstone, in even layers or false 
bedded, with patches of pebbly grit. North of the brook are outcrops 
of nut-aud-egg conglomerate, among the pebbles of which there are 
some of gray sand~tone containing plants and probably Carboniferous. 
At a rocky point beyond, brown and reddish grits with interstrati fi ed 
bands, sometimes ten feet thick, of nut-and-egg conglomerate show 
carbonized markings of plants and extend thence for some distance 
along the shore which runs about N. 32° E. At Pudsey's 
Point, a gray sandstone, largely quarried for grindstones, is overlaid 
by a great thickness of conglomerate to the mouth of Apple River. 
East of these exposures are others, also of reddish and gray conglo
merate, associated with layers of gruy pebbly grit, dipping 114° < 2°, 
which is also the inclination on the right bank of the river beyond the 
sand Leach and narrows. Similar rocks are fouHd up both brnnches 
of Apple River, some of the pebbles of the conglomerate being of gray 
micaceous sandstone, of dark gray argillaceous shale and underclay and 
of fragm ents of coal. In the East branch above White's saw-mill, 
there are thick beds of conglomerate, most of the pebbles of which are of 
hard argillites and quartzites, but others of greenish-gray, soft, flaggy 
micaceous sandstone like that of the millstone grit or coal measures. 

Alternations of brown1sh sandstones, of red and greenish pea-and. 
nut conglomerate and of dark gray and red argillaceous shale with 
layers of grn.y grindstone occupy the shore from Apple River to Hetty 
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Point. The red sandstone largely predominates, gray sandstone comes 
next in abundance, while the sbales are scarce, dipping 123° at a very 
low angle. From Hetty Point to Two Mile Brook the cliffs are 
scarcely broken and show a large proportion of greenish-gray conglo
merate among beds of rusty-brown sandstone, while similar rocks are 
met on the road to Sand River. Layers of red shale then become 
more frequent among the pebbly rocks and the dip at one point 
increases to 160° <50°. Immediately south of Sand River the rocks 
are also highly tilted but there is no change in their character as far 
as the point north-east of the river, where greenish and rusty-gray 
sandstone and conglomerate are overlaid by a considerable thickness of 
red shale which extends up the river to within 450 yards of the saw
mill. The pebbly sandstones are full of large plants and weather rusty 
just as in the cliffs to the south-westward. Toward Sand Cove, lower 
beds are rapidly underlaid by rocks containing much more red shale; 
but the pebbly layers are still abundant and rusty-brown sandstones 
largely exposed, sometimes considerably broken but perhaps only by 
folding of the shales upon the massive grey sandstones, the general 
dip being low. The gray conglomerate of Fitzgibbon Brook near 
Shulie, some of the pebbles of which are nine inches in diameter, is 
precisely like that of Apple River : it is underlaid by red shale and 
gray fine sandstone and by gray sandstone with pebbly patches, the 
shore running nearly on the strike. From the bridge on Shulie River 
to the mouth, the section is slightly ascending, the strata being alter
nations of red shales with gray and rusty-brown sandstone including 
several pebbly patches. At the point west of the mouth, rusty-gray 
and greenish-gray sandstones include three layers of red shale, 18 
inches thick, beyond which there is a descent to Fitzgibbon Brook. 

On Shulie River below the road from Sand River to Halfway River, 
gray sandstone, usually flaggy and seldom coarse, with occasional beds 
of red marl, presents a nearly horizontal southerly dip. Lower down 
gray flags dip 87°<14°, while nearer the shore, greenish-gray conglo
merate is found. On the Half-way River road, mentioned above, east 
of Jenks Meadow Brook, great blocks of greenish and gray conglome
rate are found, succeeded nearer Harrison's by others from the under
lying red conglomerate. 

A good section of the rocks south of Ragged Reef, is cut by the 
large stream at Two l'{,ivers. At the road are large outcrops of gray 
sandstone, some of which is coarse, overlaid by greenish-gray and 
reddish-grey shale dipping 197° < 9° ; while upstream similar rocks, 
largely conglomerates, with fossil trnnks of drifted trees, extend two 
miles up to a driving dam at which rusty-gray sandstone dips 200° < 
11°. The West Branch of River Hebert and Atkinson Brook also 
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expose Permian rocks consisting, in the latter, ne<tr the ri ve1:, of gray, 
rusty, fhtggy sandstone with pebbly p<itches, dipping 170° < 8° and not 
unlike the rocks of Upper :Thfaccan River. Higher up the dip becomes 
northerly, the rocks being gray and brownish sandy fhigs and shales 
wit h layers of coarse grit. 

Through the kindness of Mr. J. R. Cowans, we obtained planR of 
the levels, slopes and faults of the working on the three coal seams at 
present mined at Springhill, to supplement i1westig<itions made by Mr. 
Scott Barlow and Dr. Ells in former years. In this extension, north 
and south, the workings have not passed beyond the ground proved 
by Mr. Barlow, but interesting questions have been suggested by the 
workings to the deep. Records of deep borings in this field, furnished 
by Mr. R. P. Fraser, Mr. James Baird and Mr. \Vm. Hall, will abo 
prove of value in the determination of the structure. In the little 
brook that flows past the station at Salt prings and about 1,000 feet 
from th':! Intercolonial railway, a sm<ill seam of cmil has been opened 
by a shaft or slope more than 150 feet deep, the inclination at the sur
face being vertical but flattening·to 66° and the direction being 305°; 
while nearer the railway, the dip Yaries from 55° to 39°. At a, depth 
of forty-five feet an adit connects the shaft with the brook and lower 
down a level has been driven north-eastward a considernblc distance. 
The coal is irregular in thickness, being in one place, it is said, seYe11 
feet. 

The section on the brook is as follows:- -
Ft. In. 

1. Rell argillaceous ;;hale with bands of gray sandstone. 
2. Coaly shale with <l streak of coal. . . . . . . . . . . . :) 0 
3. Greenish, crumbly argillnceous shale, of <'On~irlcmblc 

thick1wss . . . ... ... . . . ... . . . ..... . . .. .. . 
4. Soft argillaceous shale with rootlf't ., .. ... ......... 1 10 5. Coaly i>l.1ale. and clay in thin layers. . . . . . . . 0 6} 
6. Good coal. . . . . . . . . . . . . . . . . . . . . . . . 2 0 

4 9 7. Cl:iy with rootlets. . . . . . . . . . . . . . . . . . . . . . 0 7 
8. Cmil, somewhat impure. . . . . . . . . . . ..... 1 S 
9. Soft argillaGeous unclerclay. 

This seam is su pposed by some to be the 2 feet 6 in. seam worked 
at S<md Run mine and on the Springhill and Oxford railway and 
shown on :i'.fr. Barlow's map. The thickness, however, is greater and 
the roof is different. 

In the small brook about a mile east of the Styles mine and 100 
yards west of the Economy road, two seams of coal ten feet apart 
very irregular in thickness and impure in quality, according to ~lr. 

McCarthy, but containing ten inches of good coal, have been lately 
opened, at what is called the Stanley mine, in several small shaftH, 
the measures dipping at an angle of 45°. 
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fr. Eaton also spent. two or three weeks in the Pictou coal-field to 
add to the topography of the htrge map of that district. In Rants 
county he surveyed with odometer 320 miles of roads between Ma,it
lancl and \Vinclsor, and in the centre of the county ; while Ry<tn Creek 
and many streams in the neighbourhood of Shubenac;i,die and Elmsdale 
were surveyed by :i\J essrs. McLeod and McLean. 

The expenditure on the season's explorations, including the salaries 
of all as i tants, was $1,630. 

CrrnmsTRY A:-<D Mr:-<ERALOGY. 

On these divisions of the work of the survey Mr. Hoffmann reports 
as follows :-

The work carried out in the chemical laboratory during the past year 
has been, as heretofore, <ilmost exclusively confined to the exa,mination 
and analysis of such minerals, ores, etc., etc., as were regarded as likely 
to prove of more or less economic value and importance. Tt em
braced:-

1. Analyses of lignites, lignitic coals, coals, and seini-nnthrnc:ites. 
2. Analyses of natural waters-chiefly mineral W<Lters. 
3. Analyses of iron ores. 
4. Analyses of numerous ores, from the provinces of Nova ::-lcoti<t, 

Ont<irio, and B1·itish Columbia, for nickel and cobalt. 
5. The assay of a large number of ores from the va1·ious prcl\'inces, 

hut chie{!y from British Columuia, for gold and silver. 
6. The examination of a series of clays in respecL to their suit<Lhility 

for the manufacture of bricks, pottery ware, and terrn-cotta. 
7. JHiscellnneous examinations, which include the examination or 

analysis of limestone., carbonaceous and bituminous shales, marls, 
saline-deposits and other material not coming under the foregoing 
headings. 

The number of mineral specimens received for examination amounted 
to six hundred and JuneLy-seven. Of these a large number were 
brought by visitors who obtained the desired inform;iLion in 1·rg1ircl to 
them at the time of t heir visit, or foiling this-owing to a more minutr 
examination being called for- it was subsequently conveyed to them 
by letter. The number of letters personally written amounted to two 
hundred and 8eventy-onc, of these one hundred and ninety-theee were 
reports embodying the results of the exa,mination, amilysis, or assa,y, 
as the ca,se i.1ight be, of mineral specimens. The number of letters 
received amounted to one hundred and twenty-seven. 

During the period in question a number of minerals-nearly all of 
more or less economic importance- have for the £rst time been iclenti-

5 
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fiE><l as occurring in Canada. Amongst these may be mentioned 
Aikenite, a sulphide of lead, bismuth and copper ; Anglesite, sulphate 
of lead which contains 68·3 per cent of lea.cl; Calamine, hydrated Rili
cate of zinc, a valuable ore, containing 54-·2 per cent of zinc; Cerussite 
(crystallized), white lead ore, carbonate of lead, a rich ore of lead and 
containing 77·5 per cent of that metal; Euphyllite, Geocronite, a 
sulph-autimonite of lead ; Lepidolite, a silicate of aluminium, pota.s
siurn and lithium, and Gyrargyrite, ruby-silver, dark i~ed silver ore, a 
sulph-antimonite of silver; a valuable ore containing 59·8 per cent 
of silver. The foregoing have in most instance been submitted to 
a.na,lysis, and the results, together with all other information in regard 
to tl-)e minerals, will be given in ensuing reports. 

Mr. R. A. A. Johnston has applied himself with great diligence to 
the work in hand and by the thorough <tnd reliable manner in which he 
has conducted the same, has rendered excellent service. Apart from 
a lengthy series of gold a.nd silver assays be has carried out numerous 
analyRes of important mineral" and a lso conducted n great variety of 
miscellaneous examinations. l.Ir. F . G. \\Tait has been engaged in the 
analysis of mineral <tnd other saline watei·s, i1·on ores, the estimation 
of nickel in samples of pyrrhotite from various localities and some 
miscellaneous examinations. 

Apart from the writing of the regular annual report "Chemical 
contributions to the Geology of Canada "- since published, a very full 
index has been prepared for the catalogue of the Mineralogical Section 
of the Museum, and in such wise as to show at a glance the localities 
of occul'l'ence of all the more important economic minerals found in the 
country. 

ln the work in connection with the 1\Iineralogical Section of the 
Museum I have been most ably and diligently assisted by ilfr. R. L. 
Broadbent. He has been occupied in a complete readjustment of the 
cases containing the systematic collection of minerals in order 

• to allow of the introduction of a number of species and varieties not 
previously represented; in the transference of the contents of Heveral 
of the cases, from the one to the other, in the collection of economic 
minerals, thereby effecting a better general arrangement of the whole; 
in the labelling and cataloguing of all newly receiYed specimens, and 
in maintaining the collection generally in an orderly condition. 

Owing to the very limited space available for the display of the 
above mentioned collections, the arrangement of that of the economic 
minerals in a fairly satisfactory manner, has been beset by many 
difficulties and if the result attained is not all that could be desired, it 
is, at least, the best that circumstances would admit of. There is now 
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no further available space for exhibiting specimens and all new addi
tions have to be placed away in drawers and are consequently not 
readily' accessible to the general public. 

The additions to t his i:;ection of the Museum, chief among which are 
specimens of rich cinnabar (an important ore of mercury) from Copper 
Creek, Kamloops Lake, B.C., collected by :i\fr. E. D. Ingall--amounted 
to close upon three hundred specimens. Of these, the following were 
collected by members of t he sta,ff :-

1. Bailey, Professor L. W. 
(a.) Ten , pecimens of stilbite, one of disseminated specular iron, 

one of martite, two of magnetite partially altered to martite, 
three of white and a,methystine coloured quartz and one 11f 

jasper-all from Digby Neck, Digby county, N.S. 
(b.) One specimen uf magnetite and four specimens of ilinenit<c 

The former from Nictaux, Annapolis county, the latter fron1 
Chegoggin Point, Yarmouth, Nova S.cotia. 

2. Barlow, A. E. 
Some forty specimens of niccolite and gersdorffite from lot 12, 

range HI., of the township of Denison, distl'ict of Algoma, 
Ontario . 

.3. Brurnell, H. P. 
(a) Nickeliferous pyrrhotite from Todd's mine, three miles north 

of St. Stephen, Charlotte county, New Bnrnswic1c 
(b) Nickeliferous pyrrhotite from Ganong'" vein, Milltown, St. 

Stephen, Charlotte county, New Brunswick. 
(c) Graphite from Thorn Creek, King'~ county, New Brunswick. 
( d) Graphite from 8t. John, St. John county, New Brunswick. 
( e) Iron ochre froni Champlain ishmcl, north-west br<tnch of the 

l\firamichi ·river, N orthumberlancl county, New Brunswick. 
(f) ·I-Iowlite from Newport, I-Iants co;rnty, Nova Rcoti;1. 
(g) Calcite, a111ethystine, from Markhanwille, King's county, New 

Brunswick. 
(h) }\fa.nganite, frl•lll West Quaco, St. John county, New Bruns

wick. 
(i) Dog manganese, from Dawson Settlement, Hillsborough, Al

bert county, New Brunswick. 
(j) Limonite from Lac la Tortue, Champlain county, provinc<: of 

Quebec. 
(k) Auriferous quartz from lot 20, range I, of the township of 

Belmont, Peterborough county, Ontario. 
(l) Cement st0ne from the township of Thorold, Welland county, 

Ontario . 
."j! 
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(m) Cement stone from Limehouse, Hillton county, Ontario. 
( n) Cement stone from N ilpanee Mills, Addington county, Ontario. 
( o) Pottery clay from Hamilton, 'N entworth county, Ontario. 
(p) l\Iolybdcnitc from the township of Hull, Ottawa county, pro-

vince of Quebec. 

4. Ells, Dr. R. Y.l. :-
Ch rysotile from lot 11, range VIII., of the township of Temple

ton, Ottawa county, province of Quebec. 

5. Paribault, IC L. :-
Limonite, pseudomorph after pyrite, from gold washing at Little 

Ditton, Compton county, province of Quebec. 

6. Ingall, E. D. :-
(a) Calcite, blue and green, from the High Falls, township of 

Bowman, Ottawa county, province of Quebec. 
(b) 0 rnphite in calcite, from the same locality as the preceding. 
(c) Specular iron, from lot 11, range VI., of the township of Port

land, Ottawa county, province of Quebec. 
( d) Cinnaba1" from nem· mouth of Copper Creek, Kamloops Lake, 

Bt·itish Colurnhia. 
(e.) Nati rn 8il ver from the "\Vellington" claim, vicinity of Bea,r 

Lake, \Vest Kootanie district, British Columbia. 
()) TliirLy-six samples of ore, representing material from thirty

one clai1Us in the Kaslo-Slocan mines area, West Kootanie dis
trict, British Columbia. 

(:;) Twenty-two samples of ore, representing material from twelve 
claims in the Jllecillewaet mines area, East Kootanie Jistrict, 
British Columbia. -

(h.) Eight samples of ore, representing material from four claims 
at the Hot Springs or Ainsworth Camp, \Vest Kootanie dis
trict, British Columbia. 

7. Low, A. P. :-
Antl1raxolite from Lake Mistassini, province of Quebec. 

8. l\foEvoy, J. :-
Sixteen specimens of hyalite from south of Loon Lake, British 

Columbia. 

9. Selwyn, Dr. A., R.C.C. :-
(a.) Samples of coal from Marten Creek, Coal Creek, and Elk 

River, Crow's Nest Pass, British Columbia. 
(b.) Lignite from Estenrn, Manitoba. 
(c.) Labmdorite, from Sheldrnke, Gulf of St. Lctwrcnce, province 

of Quebec. 
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10. White, J". :-
Raphilite, from the township of Bedford, Frontenac county, 

Ontario. 
And the undermentioned constituted presentations :-
1. Beausoleil, C., JU.P. :-

Magnetite, from St. Gabriel de Brandon, Berthier county, province 
of Quebec. 

2. Bennet, L. V., Kamloops, British Columbia, per J. McEvoy 
(Survey):-

Five specimens of muscovite from near junction of Canoe and Cold
water Rivers, British Colurnbia. 

3. Brophy, John, Poltimore, P.Q. :-
Phlogopite, from lots 15 and 16, range X, of Portland \Vest, 

Ottawa county, province of Quebec. 
4. De Wolf and Munro, Vancouver, British Columbia:-

Muscovite from near the head waters of Clearwater ::md North 
Thompson Rivers, British Columbia. 

5. Girdwood, Dr. G. P., Montreal, P.Q. :-
Mangn.nese ore from about two miles and a half east of the head 

of Loch Lamond, Cape Breton county, ova Scotia. 
G. Haycock, E. B., Ont. :- · 

Crystal of phlogopite from the Hull mica mine, north half of lot 
10, range V . of Hull, Ottawa county, province of Quelicc. 

7. Huntingdon, J . L. :-
Almandite, from Chegoggi.n Point, Yarmouth, Norn Scotia. 

8. Johnstone, \Vm., & Co., Montreal, P .Q. :
Five specimens of prepared iron-ochres. 

9. Jowett, W. A.:-
J amesonite, from Vermont Creek, Middle Fork of the Spilimi

chene l'liver, British Columbia. 
10. Lampard, R., fontreal, P.Q., per W. F. Ferrier (Survey) :

Soda1ite from Corporation quarry, Outremont, :Montreal, province 
of Quebec. 

11. McKay, J. W., Kamloops, British Columbia:-
Cinnabar, from the Rosebush claim, near mouth of Copper Creek, 

Karnloops Lake, British Columbia. 
12. McNeil, The W. H . & Co., L1c1., Anthracite City, N. vV. T., per 

Dr. H. 1\1.. Ami (Survey). 
Semi-anthracite, from Anthracite City, district of Alberta, 

N.W.T. 
13. McRae, Hector, Ottawa, Ont. 

(a.) Native silver from the vVellington claim, Kaslo-Slocan mines, 
West Koot:i.nie district, British Columbia. 
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(b.) Cerussite, from the ·w ellington claim, same locality as the last 
mentioned. • 

14. loon, A., Madoc, Ont., per \V. H. C. Smith (Survey) . 
Talc, from lots 9 and 10, rangb V., of t.he township of Grimsthorpe, 

J;:lastings county, Ontario. 
15. Nellis, T. F., Ottawa, Out. 

(a.) Phlogopite wit.h inclusions of pyrite-and 
(b.) Phlogopite with inclusions of molybdenite; both from lot 19, 

range XII., of the township of Hull, Ottawa county, province 
of Quebec. 

16. Pite, V\T., per Dr. G. l\I. Dawson (Survey). 
Concretionary nodule of pyrite from Peace River, N. \\' . T. 

17. Russell, W.W. 
l\'.Iagnetite, from mining location R. 400, Atic-okan River, district 

of Rainy River, Ontario. 
18. Tonance, J. F., Montreal, Que. 

Friction bearing made of "fibre-graphite" (wood pulp and 
graphite). 

19. Trowse, A., per C. Y..l. vVillimott (Survey). 
Section of a crystal of phlogopite with layer of actinolite, from lot 

10, range XII, of the township of Hull, Ottawa county, pro
vince of Quebec. 

20. Willimott, C. E., & Co., Ottawa, Ont. 
(a.) Cut and polished specimen of peristerite from Bromley, Ren

frew county, Ontario. 
(b.) Cut and polished specimen of aYenturine felspar from H.oss, 

H.enfre,; county, Ontario. 

Mr. C. W. Willimott has, for the mo~t part, been engaged in mak
ing up collections of minerals for various Canadian educational insti
tutions. The following is a list of those who have been supplied with 
such collections :-

1. High chool, Georgetown, 0 ......... consisting of 110 speci1::ens. 
2. Collegiate Institute, Morrisburg, 0. . . " llO 
3. School of Practical Scie11 cc, Toronto, 0. 110 
4. Morrin College, Quebec ... :.. . . . . . . . . llO 
5. High School, St. Ge.orgc, K. B. . . . . . . . llO 
6. Collegiate Institute, J:'eterborough, 0.. 110 
7. Central Schol, l>JoJlt.:ton, N. B........ llO 
8. ClarencevilleAcaclemy,Clarence\•ille,Q. 110 
9. Queen's County Grnrnmar School, Gage-

town, N. B ...................... . 
10. Public School, Upper Sackville. N. J3 .. 
11. High School, Montre;d, Q . ... . .. .. . . . 
12. Public School, C11nso, N. H . ......•... 
13. High School, Dcseronto, 0 .. 
14. Public School, St. Andrews, N.l:I ... .. 
15. Board of Examiners for D.L.S., Ottawa, O. " 
16. Grammar ::>chool, Berthier, Q ...... . 
17. Collegiate Institute, Owen Sound, 0. 

109 
109 
Jf;9 
109 
1:29 
JOO 
136 
100 
129 
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18. 

19. 
20. 
21. 
22. 

CllEMIS'l'RY AND MINERALOGY. 

Shelhurneconnty Academy, Shelburne, 
N.S....... . . . . . . . . . . . . . . . . ..... consisting of 

Grammar School, Sussex, .B....... " 
Aylmer Academy, Aylmer, 0 ...... . 
Collegiate Institute, Lindsay, 0 .. . . . 
Danville Academy, Danville, Q ..... . " 

il A 

100 specimens. 
100 " 
100 
129 
100 " 

2498 
21. Mr. Chambers, Montreal, Q., in 

exchange .... . ............. . .... . 15 

Total number of specimens. . . . . . 2613 

In the course of the summer he visited-for the pU1·pose of procur
ing further material for the making up of collections for educational 
purposes--the townships of Dalhou ie, Bathurst, and Burgess, in La
n.ark county, and the townships of Bromley and Ross, in Renfrew coun
ty, Ontario; Calumet Island and Portage du Fort in Pontiac county; 
the townships of Hull, ·Wakefield, Portland, Templeton and Bucki11g
ham, in Ottawa county ; Montreal, Hochelaga county; the townships 
of Hatley in Stansted county; Bolton in Brome county ; Oxford 
and Ascot in .,herbrooke county; and Tonquiere and Simard, in Clti
coutimi county; all in the province of Quebec. Also Minas Basin, 
between PartridgP Tsland, Cum.berlnnd county, and Five Islands in 
Colchester county, Nova Scotia. 

The ma.terial coll ected comprised :-

Agate ............ ... . 
Speci1nens. 

68 
Amazon stone .. 
Amygdaloid .. 
Analcite .. 
Anotlcite with natrolite ............ ... . . 
Apatite... . ....................... . . . 
Baritc..... . . ...... ... . 
Beryl. ......... . 
Blernle . . ........ . 
Bog-iron ore. . . . . . . . . . . ..... . 
Calcite, cryshls .. .... .... .. .. ... . . . .... . 
Chabi.zite......... . ... . ..... .. ... . 
Chalcopyrite. . . . ............... . . . 
Diabase. . . . . . .... . . . .. . . . . 
Felspat·... . .. ... .. .. ........ . ... . . ... . 
Graphite ....... ..... ............ . . .. .. . 
Gypsum .............................. . 
Hematite .................. . 
Heulandite .... ..... . .. . ........... .... . 
Labni clorite. . . . . . . . . . . . ...... . .. . 
Limestone.... . . ............... . 
M ierocline. . . .. ....... . 
Molybdenite in quartz ..... .... .. . .. . .... . 
Muscovite.. . ............. ... . 
Natrolite ........ .. ......... ... ........ . 
Peristerite. . . . . . . . . . . . . . . . . . . . ..... . 
Perthite ........... . . ... ... . ... .... . . . . 
Phlogopite. . . . . . . . . . . . . . . . . . . . .. ... . .. . 
Picrolite .. . ......... .... . .. . ... .. .. . . .. . 
Pyroxene, crystals ... . .. . ... . , ......... . 
Pyrrhotite ...... . ..... . ................ . 
Quartz .... ............................ . 

48 
36 
56 
:35 

l 
:30 
14 
24 
28 
80 

120 
4 

45 
15 
35 
26 

l 
30 
68 
86 
8 

38 
7 

lO 
10 
75 
32 
18 

40 
3 

200 

Weight. 

110 pound!. 
60 " 

150 

70 
200 

25 

150 
250 

" 

" 
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Specirnens. Weight. 
Raphilite.................... . . . . . . .. . . 26 8~pounds. 
Sanrlstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
SanJstone eonglomerate. . . . . . . . . . . . . . . . . . GO 
Siderite in schist. . . . . . . . . . . . . . . . . . . . . . . . 45 
Steatitc, pseudoniorphous. . . . . . . . . . . . . . . . 60 
Stilbite . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Wilsonit e... . .. . . . . . . . . . . . . . . . . . . . . . 20 

Total specimens collected......... 1,577 
Amongst t he foregoing were some handsome cabinet specimens, 

many of which advantageously replaced, as representing the mineral 
better, those already contained in the Museum. 

On the arrangement and classification of the stratigraphical 
collection of rocks, m1cl other work of the past year, l\Ir. \V. F. Ferrier, 
lithologist, reports as follows:-

" During the yea1· the work on the stratigraphical collection of rocks 
has gone stead ily forward. In the eal'ly part of the year Lhe remain
ing 141 drawers, containing some 4,000 specimens, were.carefully gone 
over, and a preliminary list of the contents of all the drawers and 
exhibition cases is now being prepared. 

"An arrangement has been made whereby all the drawers under the 
fiat cases are now occupied by the collection of rocks, thus keeping 
them togethPr, and simplifying the work of cataloguing them. Since 
the 12th of December, I have been ably assisted by Mr. Percy Selwyn, 
without who. e aid but slow progress in cataloguing would be possible. 

"A large proportion of my time has necessarily been devoted to the 
examination of the collections brought in by the field geologists, the 
selection of material from these collections for microscopic investiga
tion and the study of the thin sections when prepared. A great deal 
of work of a miscellaneous character has also been done, such as the 
exrimination of various stone implements to determine their material, 
and micrnscopic and blow-pipe investigations of rocks, clays and min
erals handed to me at different times throughout the year. 

"A series of 134 thin sections illustrative of the rocks associated with 
the apatite deposits in the Du Lievre district, was prepared, and will 
shortly be reported on by Mr. Ingall apcl myself. 

"The collection of Archman rocks brought int his year by .Mr. Tyrrell 
from the rtlgion between Lake Athabasca and the Churchill River was 
thoroughly gone over and forty-seven thin sections prepared for study. 

" Twenty miscellaneous sections were also prepared, making the total 
number of microscopic se ·tions prepared during the year, 201. The 
huge and valuable collection of Archrean rocks brought by Mr. Tyrrell 
from Lake \Yinnipeg in 1890, is being reported on as rapidly as 
possible. 
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" The report on the rocks collected by Mr. Low from the Chateau 
Richer, Que., area has been completed and printed as an appendix to 
that gentleman's report. Several short paper have, with your permis
s ion, beer~ communicated to the scientific journals. 

"A cabinet of 84 drawers has been constructed in the basement, in 
which such rock specimens as rwe not needed for exhibition in the 
Museum, but which it is thought advisable to keep at hand for refer
-ence, arP, being placed. 

"No field work of any extent was undertaken this year, but on the 
18th of June I went to Montreal for a few days and collected a fine 
series of the nepheline ycnite and other rock· from the Corporation 
(]_uarry, this collection being sub3equently supplemented by about 100 
specimens from the same locality, presented by M:r. T. V\7 . Chambers, 
of Montreal, who accompanied me during my visit. 

"As this interesting locality will soon be practically inaccess
ible, it w:as thought desirable to obtain a full .·uite of the~e spe
cimens for tlw Museum and a,Jso for use in distributing collections. 

umerous letters inquiring about the scheelite found by me in l\J arlow, 
Que., last year, have been received and handed to you, showing the 
interest taken by manufacturers of iron a,nd steel in the discovery. 

"The property has been purchased by panies who intend commenc
ing work in the spring. 

"Some fine sample have been obtained by blasting on one of the 
veins this fall." 

JYlINING AND MINERAL STATISTICS. 

Of the work of the division of mineral statistics and mines under 
his charge, J\Ir. E. D. Inga,ll gives the following particular :-

"From the date of the last summary, 3 lst Dccem ber, le 91, the office 
work of the division has been C>t1-ried out as usual, the time of the 
sta,ff being 0ecupiecl in collecting and compiling the statistics of 
mineral production and general information regarding the mineral 
resources and mining operations and discovery, as well as in answering 
inquiries for such information, and office routine. 

" Ir. \Vhite's time was occupied in the office in plotting the field 
note.~ of his survey of the King~ton and Pembroke Railway mineral 
district, and in the ~ompilation of the map of the same. He was also 
Pngaged in re,'ising proofs of maps, and in other work in connection 
with the itwestigation of the phosphate district, of Ottawa county, 
Que. 

"During the summer season the field work prosecuted was as 
follows:-
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" l\Iy own time was occupied from the middle of July until my 
return in the middle of November, in an examinat;on of the new and 
important discoverie::; in the mining districts of West Kootenay, British 
Columbia. In returning, the following visits \7ere made, viz., 
to the cinnabar deposit near l\._:m1loops Lake; to Nelson and 
Vernon, B.C. ; to the coc.l mines of Canmore, Anthracite and L ,th
bridge ; and to Rat Portage, Ont., for the purpose of collecting 
general information reg·i.rding mining developments, and in connection 
with the organiz<ition of the work of the division. 

".l\Ir. Brumell made a tour for the purpose of collecting gene1·al 
information regarding mining developments and discovery in ~ova 
Scotia, New Brunswick, Quebec and Ontnrio. 

"Mr. White was engaged in finishing the surveys for the before 
mentioned map, and incidentally in collecting statistics and general 
mining information . 

"It may not be amiss to summarize the conclusions arrived at as. 
a result of the studies prosecu tecl in the new mining camps of West 
Kootenay. 

"As it was of course, impossible to properly examine all the mineral 
deposits known to exist in any of these districts in the time at dis
posal, selections were made which should, as far as possible, be illus
trative of the different districts and varieties of deposits. The local 
features of these, as far as exposed by the developments ruade, were 
carefully studied and illustrative specimens for the museum were 
coJlected, together with samples for assay. In the c:i.mps tributary to. 
mecillewaet, on the C:inadian Pacific Railway, visits were made to 
the older claims in the immediate vicinity of that place, as well as to 
the newer discoveries in the Fish River Valley and around Copper 
Hill. These comprise the following claims, viz. :-The La.nark, Maple 
Leaf, Isabella, Bluebell, Jumbo, Sanquahar and Cariboo, near Illecil
lewaet and the Gold Hill and Copper Hill group of claims. In the 
Fish River valley the chief points examined were the Elizabeth, 
Edinburgh, King Soloinon, Herringback and Fishburn cln,ims. 

" In the Illecillewaet district proper, beyond some prospecting and 
a.sscss;nent work little was being done at the time of my visit ; but 
development work was being conducted by Messrs. Ryckman, M.P., 
aml Scott an<l by Mes:; r:;. Fishbum & Co., in the Fish River valley. The 
general description of the Slocan veins given below will serve equally 
for those of the Illecillewaet and tributary <listricts. 

" The Slocan distric t on the west si<le of Kootenay Lake was visited 
during September and October. 
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"These new discoveries, made in the fall of 1891 and spring of 
1892, are situated about the headwaters of the Kaslo River, and 
between there and Kalso City on the west shore of Kootenay -Lake. 
A numbel' of di. ·overies were made later in the year on the shores of 
Slocan Lake between the Columbia River and Kootenay Lake. Thec:e 
could not, however, be visited, owing to b.ck of time ; and for the 
same reason it was found impos ible to visit other discoveries in the 
Lardo River country and at various other points in the valleys of the 
Lower Kootenay and Columbia Hivers about which very glowing 
accounts came to hand. 

" Kaslo was reached in the beginning of Septeru ber, and after <tll 
necessary arnmgements were made the trail up the valley of the 
Kaslo River was followed to Bear Lake, on the divide between tlmt 
valley and the wat_ershed of Slocan Lake and Hiver, and trips we1:H 
here made to the various groups of claims distributeJ along the 
route. 

"Bear Lake was reached on the l 9th of September, and an at
tempt made to reach the important group of mines on the surround
ing mountains, but this purpose had to be temporarily aban<l(lucd, 
owing to the early advent of snow whieh effectually hid everything 
at that elevation. Whilst waiting for the melting of the snow, a 
short extunination was made of the Ainsworth Camp for the purpose 
of comparing the conditions there with those of the Kaslo-Slocan 
camps, anJ thus connecting the work with that done by Dr. G. ]'\'[ •· 
Dawson in 1890. 

"The snow having melted sufficiently, the exa.mination of the 
Kaslo-Slocan group was continued and most of the chief discoveries 
were visited. The return of the snow on the lOth of October, how
ever, again prevented the study of the surface showings ttt the Bonanz<L 
King Claim, of which nothing could be seen but the tunnel. 'Ihis 
was much to be regretted as it was the chief claim in the Noble l<'ive 
Group, the discovery of which has led to the rush to the district, a.nd 
indirectly to all subsequent discoveries. It was, l1owever, yet fuund 
possible to see the Freddy Lee and Slocan Star mines on Caepenter 
Creek, owing to their being on a slightly lower level. 

" In returning it was intended to visit the vVellington and 
vVhite Water claims, but the snow having reached the lower levels, 
no fu1·ther work could be attempted, and the return to Kaslo was made 
on the 15th of October. 

" Much hopeful activity in the direction of prospecting and develop
ment work was manifest in this district, and not without foundation,. 
high hopes were prevalent regarding its fut.ure. 
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" Towns were started at N akusp and New Denver on the proposed 
wagon route for proYiding the Slocan claim with an outlet via the 
•Columbia River line of steamers and also to Kaslo which is the 
terminus of the now completed wa.gon road, connecting with the 
Kootenay Lake steamen; by which ore can be shipped to the smelting 
works in process of construction at Pilot Bay or to any point in the 
United States via Bonner's Ferry on the_ orthern Pacific Railway. 

" In a preliminary report such as this it would be impossible to 
gi,-e the results of these i1westigations, other than in very genera.I 
terms, and all the detail of the evidence upon which these conclusions 
are based will be left for the comr lete report that it is intended to issue 
later. 

"However, of the geological conditions of occurrence of the deposits 
".iRited and of their visible extent, etc., the main features are given 
below. 

"Proceeding west from Kaslo, the rooks noticed seemed to belong 
to two di tinct series. A belt of green dioritic schistose and serpen
tinous rocks, following west north-west along the northern side of the 
valley of the Kaslo River, whilst south of these the rocks are for the 
most part black shales and slates with gray interboclded bands, which 
e' iclently consist fot· the most part of carbonate of lime. The general 
dark colour of this series of rocks, varying from dark gray to black, 
would seem to be due to the presence of carbonaceous matter, and is 
in striking contrast, both in colour and structure, wiU1 the o-eneral 
green colour and more metamorphic characters of the adjacent rocks 
to the north. The black shaly series are tilted, in places much folded, 
and also at times indurated. They frequently show local metamo1·
phism, which latter phenomena will probably be found in all places, as 
it evidently is in some, to be clue to the action of the intrusive igneous 
rocks which are Yisible as dikes and masses or areas, cutting both the 
before-mentioned series. 

"The vein exa.minecl show in general the characters of fissures cut
ting the formation, although sometimes conforming along the strike 
with the inclosing rocks for considerable distances. \Yhcre occurring 
in connection with the calcareous bands of rock, there would seem to 
be a tendency to make large pockets in connection with the vein or 
towards widonings of the vein itself. Strippings on some of these 
present surfaces of considerable extent, which, however, on further 
development have proved not to belong to the veinR prnper, which, 
whilst generally found to be more persistent, are genernlly compara
t ively much nan·ower. 

"Although they show variations in structure these fissures in 
.:general carry gn.lena in ribs, nodules, etc., associated wit,h au ochrey 
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gangue locally termed carbonates. This ochrey material is S<ticl to 
assay well in silver in many instances, it being duubtless enriched by 
the p1·esence of more or leRs a,rgentiferous carbonate of lead, or, as was 
plainly visiLle in some cases, by the presence of disseminated native 
silver and argentite, doubtless resulting as secondary pl'oducts from 
the alteration of the argentiferous galena. 

" The galena varies much in texture from a fine blue ore of steely 
grain up to coarse cube m1d sometimes shows a ribbed structure. \Vith 
it in many cases are associated various arsenical and antimoni<tl 
minerals of silver disseminated through the ore proper. The occasiomil 
presence of a certain amount of copper is evidenced by the stains of 
malachite and azurite, which probably originate from the weathering 
of the tetrahedrite as well as from copper sulphurets, which occur in 
slight degree. The general run of the reported assays of specimens 
from the district is high, averaging in the hundreds of clollars, and 
occasionally even reaching to the thousands, the lattei· results being 
quite possible for separate specimens when the presence of the richer 
sil ,-er minerals is Lorne in mind. At one mine which has made con
siderable shipments, it is claimed that these have averaged $200 pe1· 
ton, and the conclu ions based on the general evidence obtainable 
would seem to justify the expectation that the yield of the district 
will be found to average high in silver. 

" The .galemi-bearing veins which cut the green schistose and ser
pentinous rocks, present to the eye a generally similar appearnnce to 
those found in the shale and argillite series, except of course for the 
absence of the as ociated pockets of ore mentioned in connection with 
the calcareous bands. 

" \Vhat may prove an interesting discovery was reported late in the 
season from the \Vhitewater basin, some prospectors having brought 
in specimens of quartz which, according to local assayers, avernged 
very high in gold. No further particulars are, however, available, as 
the inlended visit to the place was prevented by the advent of the 
snow. It mi:;es hopes, however, that these schistose rocks which 
reseinble lithologically the gold-bearing Huronian of Eastern CaJLada 
may prove evE"n richer in this respect than the latter, especially when 
the much stronger E"vidences of complete mineralization found here, 

are considered. 

" Assuming then that, in actual working. the ores should be found in 
shipping lots to maintain their high content of ilver, which would 
seem probalile in most cases, a bright future may be predicted for 
this district if those interested will only observe and act on the firnm
cial :111d eco1i»mic principles necessary to success. 
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" The completion of the wagon road from Kaslo into the centre of 
t he district will be of great value in the working of the mines and the 
existence of smelters in Canadian territory at Pilot Bay, Revelstoke 
and Golden will doubtless prove of great [l,Ssistance when a continuous 
supply of ore shn,ll be forthcoming. 

" The projected rnilroads to gfre connection with the Canadian 
Pacific H.ailway at Revelstoke, and from the Slocan divide to Kaslo, 
will doubtless be con ·tructed when the veins are worked on a more 
extensive scale. 

"The assays made of the selected specimens coll ected during the sea
.son show the following general results :-

" In the Illecillewaet district four assays of galena from different 
points varied between 18 oz. and 73 oz. of silver per ton, the pyritous 
ores of copper being found, in the one sample assayed, to carry silver 
.also. 

"The galenas of the Fish River sub-district gave results running 
frorn 39 to 318 oz. of si lver per ton. A sample of the "ochreous" 
material locally called "carbonates" showed 692 oz., and some of the 
zinc-blende nearly 6 oz. of silver per ton. 

"The assays of galena from the various veins in the Kaslo-Slocan 
district resulted as below :- For those occurring in green schistose and 
dioritic series of rocks, six assays gave results ranging from 38 to 
146 oz. per ton, averaging over 90 oz. One assay of a specimen of 
zinc-blende showed silver to the extent of 26 07.. !n the same district 
the galenas from veins occurring in the blar;k argillite series of rocks 
averaged in some thirty-one assnys, 150 oz. per ton, ranging from 30 oz. 
to 520 oz. per ton. Assays of zinc-blcnde returned from 26 oz. to 73 oz. 
per ton. The ochreous "carbonates" occurring with the galena 
yielded very variable amounts of silver, the lowest return being 20 oz., 
the highest 1,630 oz. per ton. This great discrepancy is due to this 
ore being a mechanical mixture only, which is often enriched by 
secondary deposition of native sih1er and the richer silver minerals. 
In the whole series of assays made, numbering some sixty-five in all, 
gold was absent, except for mere traces found in three cases. 

"The ton referred to is that of 2,000 lbs. For further details see 
the forthcoming report of the Chemical Brnnch of tfie Department. 

" The cinnabar deposit, on the north shore of Kamloops Lake neai· 
the mouth of Copper Creek, about six miles from the western end of 
tlie lake, was visited on the 26th of October. 

" Here, owing to the recentness of the discovery, the work done on 
the veins has not been extensive, consisting only of sh:its and shallow 
pits on the outcroppings. The area visited was covered by the Rose-
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Lush Claim, in which several spar and quartz veins are to be seen, 
averaging about a foot or so in width; on these, at a number of points, 
very encouraging showings of ore have been exposed, justifying the 
hope that still better results might be achieved by extensive develop
ments. The cinnabar itself occurs in such a manner in bhe gangue in 
ribs, eLc., that by hand picking a high grade of ore can be easily selected, 
and no difficulty was found in procuring handsome specimens for the 
museum. 

"At the coal mines at. Anthracite, Canmore and Leth bridge work was 
proceeding much as usual, but Lhere was no time to make any close 
~tudy in what necessarily had to be a mere preliminary visit. 

"For similar reasons atH.at Portage nothing more could be done than 
to ascertain in a general way the operations of the year, and to become 
acquainted with persons willing to give us information later. Whilst 
no mining proper was being done, several of the chief companies were 
erecting small mills to work their ores. The custom reduction works 
near the town itself had been idle for some time, owing, it is said, to 
Lhe ina.dequacy of the plant to properly extract the metals from the 
ores of the district. 

"Mr ... White gives particulars as follows, of the work he prosecuted 
for the division in the Kingston and Pembroke Railway Mining District: 

" ' The past summer was spent in completing the inform<ition for 
the map of the Kingston and Pembroke l\Iining District commenced 
last year. As the surveys of the older townships are very inaccurate, 
it was deemed advisable to run a few tie lines across the lower part 
of the sheet. Chained trarnrses were therefore carried across from 
the vicinity of Kingston to Perth and from :::lydenham to Westport. 
All roads npt on existing maps were surveyed with odometer and 
compass. The mines and openings ii: the southern part of Frontenac 
county and northern part of Leeds county were examined and their 
position fixed with regard to the side lines and encl lines of the lots 
on which they are situated. 

" ' The low price of phosphaLe and mica has temporarily checked 
mining and exploration in this section. The only mines at present 
operating are Lhe Opinicon and Nicholson mines in phosphate and the 
Webster Foxton & Stirling in wica. 

"'The outline oi' the edge of the Cn,mbri:m and Cambro-Silurian 
rocks was traced out in detail across the lower part of the sheet. 
Numerous outliers of Potsdam sandstone were found in the northern 
part of Loughborough and Storiington townships, and western part of 
:South Crosby showing that the Cambrian sea, at one time, covered the 
isthmus of gneiss that connects the main mass in Canada with that 
:forming the Adirondack region, in New York State.' 
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"Mr. White left OLLawa on the Sth of June and returned the 25th 
of Sep tern ber. 

"During the summer he was ably assisted by Mr. J. H. Featherston, 
third year student at McGill University. 

" Mr. Brumell furnishes the following informaCion, relating to his. 
observations and inquiries in the districts he visited : 

"'I left Ottawa on the l 3th July for N ~w Brunswick, where the rnore
important mining districts were visited and the lists of operators re
vised. Since my last visit a rather important deposit of manganese was. 
found in South Albert county and prospecting had been carried on 
continuously in the neighbourhood of Herring Cove, Albert county, in 
search of a large body of copper ore supposed to exist there. 

" 'During the past winter operations were suspended at the Britton 
Mine near Woodstock, it having proved to be of no value. 

" 'The old establi bed mining industries of the province, such as 
gypsum, coal, grindstones, granite and building stone, ::ire being carried 
on as in previous years. At St. John the lime industry which in pre
vious years attained considerable importance, languished in a measure 
on account of the enactment of the McKinley Bill in the United 
t:ltates. 

" 'No work has been done on the nickeliferous deposits at St. Stephen. 

"'On the l st of August I went to Nova Scotia and visited the princi
pal mining districts along the lines of railway ; among others the gyp
sum quarries of Hants and Colchester counties, the iron mines of Pic
tou county, the Coxheath copper mine, Cape Breton, and Jthers, 
Of new industries, the most important is undoubtedly that of 
iron smelting on the East River of Pictou, where at Ferrona and 
Bridgeville, two new furnaces h<we been erected, at the former place
for the manufacture of ordinary pig, while at the latter only charcoal 
pig-iron is made. 

" 'At Ferrona the 'New Glasgow Iron, Coal and B.ailway Co.' haYe 
:111 extensive plant, consisting of one stack of eight tons capacity, with 
Lhe necessary appurtenances and thirty-six Belgian copper coke ovens. 
They have also built a railway twelve miles and a half long from the 
work to Black Rock. The Bri<lgeville works are owned and operated 
by the 'Picton CharconJ Iron Co.,' and consist of one stack of twenty
five tons capacity, with necessa,ry blowing plant, etc., and a range of 
twenty charcoal kilns. A siding has been laid to the works from the 
line of the New Glasgow and Intercolonial Railway. 

" 'Operntions at the Coxheath Copper Mines in Cape Breton WPre 

suspended during the year, and it is said tlmt in the near future they will 
be reopened and operated on a large scale. The old est;iLlished mining 
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industries, such as gold, coal, iron ore, gypsum and manganese, are 
being carried on as heretofore. This may also be said of building tone, 

, granite, grind. tones <ind mineral waters. 

" 'In the province of Quehec I visited the asbestus district of Black 
Lake and Thetford, and the gold mines on the Chaudiere .tnd tributa,
ries. Asbestus mining seems to have been somewhat overdone, the 
result being tlmt severa,l of the works are closed to enable the owners 
to dispose of heavy stocks which have been carried over; to clo this 
there has bf'en a very considernble decline in prices. Jn the Chau
diere gold district work was progressing on the Gilb<:>rt River under 
the management of Mr. W. P. Lockwood, and development work was 
being actively carried on upon the Du Loup a,nd 1'1Iillstream, as well as 
in Ditton township further to the south-west. 

" 'In Ontario I was engaged principally in correcting our lists of 
producers of structuml and other mineral 1miterials. 

"'Boring operations wern being carried on as in 1891, over consider
able areas in the south-western pm·t of the province, notably in \\Tel
land and Essex counties, with very favourable results, hrg<:> flows of 
gas having been found <tt several points. In vVelland county oil had 
been found in two areas, the flow being from the Medina white sand
stone. 

"Mr. Brumell returned to Ottawa on the 7th of November." 

The total cost of the season's explorations under the division of 
Mineral Statistics and Mines was 8:3,665. 

p ALA::ON'l'OLOGY AND ZOOLOGY. 

Mr. Whiteaves reports that the fourth part of the first volume of 
'Contributions to Canadian Pal::eontology,' was published in December 
last. It consists of a systematic and descriptive report, of one hundred 
and five pages octavo of letter pre s, illustrated by fifteen full page 
lithogr;i,phic plates, " on the fossils of the Devonian rocks of the islands, 
shores or immediate vicinity of Lakes Manitoba and "\Vinnipegosis," 
collected for the most part by Mr. Tyl'rell in 1888 and 1889. Prior to 
the year 1890, not more than six species of fossils had been recorded 
as occurring in these rocks, but in this report as many as one hundred 
and thirty-three species are either identified or described. 

A large series of Arnrnonites from the Cretaceous rocks of thf' district 
of Athabasca, collected by Mr. McConnell in 1889 and 1890, has been 
studied, and lt paper descriptive of the species repre~ented has been 
contributed to the ' Transactions of the Royal Society of Canada' for 
1892 . This paper will be illustrated by fom full page qu11rto plates. 

6 
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A papei· entitled "Description of a new genus and species of Phyllo
carid crustacean from the :M.iddle Cambrian of Mount Stephen, B. C.," 
and illustrated by one woodcut, has been published in the 'Canadian 
R.ecord of Science' (Nfontreal) for October, 1892. The specimens 
upon which this paper is based, were collected by Mr . .McConnell in 
1888 and by Dr. Ami in J 891. 

The fourbh part of the 'Contributions to Canadian Micro-Palreon_ 
tology' was published in July, 1892. It consists of a paper on 
"Radiolaria from the Pierre formation of North Western Manitoba," 
by Dr. D. Hust, of Hanover, Germany, who has made a life study of 
fossil Radiolaria, with a short introduction by 1\lr. J. B. Tyrrell, and is 
illustrated by three lithogrnphic plates. 

In Zoology, 462 specimens of birds and small mammals, from Indian 
Head, Assiniboia, haYe been received from Mr. IV. Spreadborough. 
During tlie past year, )fr. S. Herring, the taxidermist to the Survey, 
has mounted nine specimens of mammals, eighty-three of birds and 
two of turtles, but most of these are intended for the Banff M.useum. 
He has also cleaned and numbered the whole of the mounted speci
mens of mammals and birds in the cases in the 1\lu~eum. The skin 
of the Pacifil: \V alrus, referred to in last year's report, has been 
skilfully mounted at Prof. \Yard's Natural Science Establishment 
at Rochester, N.Y., and is now on exhibition in the Museum. Among 
the more interesting specimens of native mammalia and birds received 
during the year are a magniticent example of the If ood Buffalo (Bison 
Americanus, var.) from the District of Athabasca or its vicinity, pre
sented by Warburton Pike, Esq., the only specimen of the kind 
known to be preserved in any museum, and a pair of vVhooping 
Cranes (Grus Oanadensis) from nea.r Prince Albert, Saskatchewan. 
While attending the meeting of the American Association for the 
Advancement of Science in August last, at Rochester, }LY., Prof. 
Ward's establishment was frequently visited and numerous specimens 
of interest (especially a skeleton of the Bald Eagle and one of the 
Great Blue Heron) were secured for the museum of the Survey, either 
by purchase or in exchange. 

During part of the time that the director was absent from Ottawa, 
·on field work, the duties of acting director have devolved upon me 
and, in addition to the correspondence entailed thereby, about 150 
official letters have been received and the same number, many of 
them of the nature of reports, written. 

Mr. Weston reports that since the 15th of January last, most of his 
time has been devoted to museum work in the palreontological and 
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archreological divisions. He has arranged and classified many new 
specimens and incorporated them into their proper positions in the 
ea es. Re has labelled and developed many fossils for study and exhi
bition, and has superintended the mounting of various specimens. He 
has also prepared and examined many microscopical sections of rocks 
and fossils. During the months of July and August he spent a short 
time at Baie St. Paul, collecting specimens of garnetiferous gneiss, 
which were wanted for college collections, and obtained an interesting 
series of fossils from the Trenton rocks of the vicinity, among which 
are several species new to this locality. Part of these months were 
spent with Dr. Selwyn in investigating several features of the geology 
at and around Quebec City. Most of the exposures were examined 
and the details of their structure worked out. Dr. Selwyn and Mr. 
Weston succeeded in obtaining from the Mountain Hill esca1·pment, 
several species of fossils which have not previously been recorded from 
these rocks. 

Dr. Henry l\J. Ami reports that during the earlier months of the 
year, as well as during the last two months of the same, his time was 
chiefly occupied in examining and determining the species of fossils 
from various collections in different provinces of the Dominion, which 
were entrusted to him. These organic remains range from the 
Cambrian to the Post-Tertiary. The intervening summer months, 
with the exception of four days spent at the meeting of the 
Geological Society of America, held at Rqchester, N. Y., were 
chiefly devoted to the classification and arrangement of duplicates 
and to the preparation of collections for educational instiLutions. 
Of these the largest sent was a syRtematic collection of fossils which 
contained four hundred and sixty-six specimens of one hundred a.nd 
fifty different species from various formations in Canada. This 
collection was labelled and forwarded to the Biological Department 
of the University at Toronto, Ont. Another collection of sixty-five 
specimens of l\Jesozoic and Tertiary fossils, was sent to the University 
of New Brunswick at Fredericton. These were duly acknowledged by 
the authorities concerned. 

Classified lists of fossils were prepared for the field geologists 
from whose collections the specimens were identified, as follows :-for 
Dr. It. W. Ells-lists from Lot 20, R. VI., Stanbridge; Clarenceville; 
one-half mile E. of Lacolle ; Missisquoi Bay south of Phillipsburg, 
Phillipsburg, Mystic, all in the province of Quebec ; and of another 
extensive collection made by Dr. Ells and Mr. Whiteaves, at 
Phillipsburg and Mystic in August, 1890. Most of these fossils were 
difficult to determine but interesting. For Mr. Giroux-classified 

6! 
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lists of Cam bro-Silurian fossils from the town of J oliette, Chaloupe 
River, near the bridge, seven miles N. E. of J oliette, Ste. Elizabeth, Ste. 
U rsule, Chicot River, St. Justin, St. Barthelemi, St. Cuthbert and 
other localities inthe counties of J oliette and Berthier, in the pro
vince of Quebec. For Mr. Weston- A collection of typical Trenton 
fossils from Bay St. Paul, below Cape Tourmente, P .Q., and for Prof. 
Bailey, several collections from Lunenburg County, Nova Scotia. 

The extensive collections of rocks and fossils made during the 
previous year ( 1891 ), in the Selkirks were unpacked and fo1· the 
most part labelled. The fossil remains were studied and most of them 
identified. It is one of the largest collections of Palmozoic fossils yet 
obtained from the Rocky )\fountain region of Canada, and the 
specimens will soon be placed in the show-cases. Material for the 
study of the graptolitic faunas, in which Canada is so rich, has been 
gathered together and will be determined and classified in so far as 
the mode of preservation and quality of the specimens warrant_ 
Assistimce in this work has kindly been promised by Prof. Charles 
Lapworth of the 1\Iason Science College, Birmingham, Eng., who is 
the best authority on the subject. Several thousand duplicates haYe 
been arranged and classified during the pa t yea1· and preliminary 
studies of several groups have been made for future uRe and reference. 

Dr. Ami also reports having prepared labels for the Cretaceous 
plants collected by Dr. Hayden and himself at Canmore and Anthra
cite, N.W.T., and recently described by Sir William Dawson. 

Mr. Lambe reports that during the past year he has been engaged 
in the critical examination of three separate collections of recent 
marine p01iges, which are as follows, in the order in which they were 
examined :-

1. A large number of sponges (about thirty species) from the 
vicinity of Vancouver Island, B.C., dredged by Dr. G l'II. Dawson 
during the summer of 1885, together with some dried specimen~, 

representing four species, collected by Dr. Dawson in 1891, in Behring 
Sea. 

2. Some entire specimens of ma,rine sponges, with small portions of 
others, representing in all abrmt twenty-two species, from the Redpath 
J\'[useum, Montreal; also two or three sponges from the museum of 
the Natural History Society of Montreal, mostly collected in the Gulf 
of St. Lawrence and off the Atlantic Coast of Canada. 

3. A ln.rge and important collection of sponges, dredged by Mr. 
J. F. \Vhiteaves in Gulf of the St. J,n,wrnnce during the years 
1871-72 and 1873, and about six specimens of different species of 
sponges collected by Di·. G. M. Dawson iii 1878, in the vicinity of the 
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Queen Charlotte Islands, B. C. The specimens obtained by Mr. 
Whitea,ves were dredged at depths varying from twenty.five to 220 
fathoms and represent iLbout twenty species, for the most part pre
served in alcohol. 

From the 25th of January to the 24th of September, he clevotell 
himself to a, microscopic examination of the specimens in collection 
No. 1. He reported on part of this collection in a paper, 
entitled " On some sponges from the Pacific Coast of Canada and 
Behring Sea," which was read before the I{oyal Society of Canada in 
June last. This paper is illustrated by four phttes, and will be published 
in the current volume of the Society's Transactions. He prepared 
microscopic drawings of such of tlte Rponges in this collection as are 
not yet reported on, which he proposes to utilize in connection with 
their description at a later date. 

On the 26th of September, he visited Montreal and spent two days 
in looking over the recent marine sponges from the Gulf of St. 
Lawrence and the Atlantic Coast of Canada in the Redpath 1Huseum. 
Through the kindness of Sir Vlilliam Dawson he was allowed free 
access to the cases and to borrow some type specimens, and such others 
as he thought would prove of particular interest, as well :rn small 
portions of nearly all the remaining sponges in the collection· 
Through the courtesy of the Council of the Natural History Society of 
J\fontreal, he was enabled to borrow two or three Atlantic forms from 
the museum of the Society. 

The study of collection No. 2 engaged his attention from his 
return to Ottawa on the 29th of September until the middle of 
November. A number of hitherto undescribecl forms are included in 
this collection, whose microscopic characters were thought of sufficient 
interest to warrant tht> preparation of a number of drawings. 

From the 17th of November until the present elate he has devoted 
himself to a preliminary examination of collection No. 3. 

He hopes to be able to report on all the Atlantic and the 
remainder of the Pacific sponges included in these collections at an 
early date. 

During the first part of January and from the l 7th to the 22nd of 
September, also from the lOth to the 13th of December, he wafl 
engaged in helping to ide1itify or ascertain the characters of cer
tain species of Gasteropoda anrl Trilobita, in the collections of fossils 
from Lakes Manitoba and Winnipegosis made by Messrs. Tyrrell and 
Dowling in 1888 and 1889. 

Drawings were prepared for their illustration, which are reproduced 
in plates xlv., xlvi. and xlvii. of part IV. of the 'Contributions to 
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Canadian Palreontology.' From the 27th to the 30th of June, and 
from the 12th to the 15th of July he made drawings of some 
Cretaceous plants, collected by Dr. H. M . . A.mi in 1891, at Anthracite, 
B.C., to illustrate a paper by Sir 'William Dawson for the current 
volume of the Royal Society's 'Transactions.' He also made a draw
ing of a Phyllocarid crustacean from the Middle Cambrian, of Mount 
Stephen, B.C., to illustrate a paper by Mr. Whiteaves for the October 
number of the ' Canadian Record of Science.' 

Between the 3rd and the llth of October, he prepared drawings 
for four plates, to illustrnte Mr. Whiteaves's paper on Cretaceous Am
monites collected by Mr. R. G. McConnell in the District of Atha
basca in 1889, which will appear in the volume of the Royal Society's 
' Transactions ' for 1892. 

The number of official letters received by Mr. Lambe during the 
year is thirty-three and the number written is thirty. 

The following is a list of specimens collected by officers of the Survey 
during the past year :-

Dr. R. Bell :--
About eighty specimens of fossils from the Cambro-Silurian rocks 

at La Cloche Island, Lake Huron, and two species of field 
mice, and a specimen of Amia calva, from that island. 

Twenty-five specimens of fossils from the western part of the 
Grand Manitoulin Island. 

Six slabs of ripple marked surfaces, associated with fossil-like 
forms from the Huronian sandstones of Aird Island, Lake 
Huron. 

Hugh Fletcher :-
About sixty specimens of fossiliferous shales and quartzose rocks 

from West Advocate, Cumberland Co., N. S. 
Portion of small trunk of Calamodendron from the conglomerates 

at the base of the Millstone Grit of Middle River, N. S., and 
obscure forms from the Devonian rocks at Kirkhill, P . 0., Cum
berland Co., N.S. 

Prof. L. W. Bailey :-
Two specimens of Astropolitlwn Hindi, from Bedford, N. S. 
About twenty-five specimens of fossiliferous Lower Carboniferous 

limestone from the " drift " of Hickman's Island, Lunenburg 
Co., .S., and seventy specimens of fossils from Bear River, 
N.S. 

Twelve specimens of fossils from the altered shales of Nictaux, 
N. S., one fossil from the iron mines of Moose River, N.S., and 
one from the Triassic sandstone of Digby eck. 
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R. G. McConnell :-
Twenty-six fossils from the Palreozoic rocks of the Howse Pas.;; and 

Saskatchewan River, and twenty-three from the Cretaceous 
rocks of the R.ed Deer River, Rocky Mountains. 

J. B. Tyrrell :-
Specimen of a fresh water sponge (J.Ieyenict flnviatilis) from 

Cree Lake, J: .vV.T. 

Dr. H. Ami:-
About forty specimens of fossils from the Black River limestone, 

nem· Ilemlock Lake, Beechwood, Ottawa. 

T. C. Weston :-

Thirty specimens ot fossils from Mountain Hill, Quebec City, and 
thirt,y-five from the Trenton limestone from B<tie St. Paul, 
below Cape Tourmente, P.Q. 

R. Chalmers :-
Fifty specimens of three species of shells from the Saxicava Sand 

of Lawrence Dock, and forty specimens of six species of fossils 
from the " boulder clay" at N egrotown, near St. John, N.B. 

W. C. Willimott :-
Thirty specimens of two species of marine sponges, from Minas 

Bcisin, N.S. 

J. White:-
About seventy-five specimens of fossils from various localities in 

the counties of Hastings and Frontenac, Ont. 
¥V. J. vVilson ;-

Fifty-four specimens of thirty species of ferns from the Devonian 
rocks at the Fern Ledges, St. John, N .B. 

The additions to the palreontological, ethnological and zoological 
collections in the Museum, by presentation, exchange or purchase, are 
as follows :-

By presentation : 
W arbm-ton Pike :-

Fine specimen of the Wood Buffalo (Bison .Arnericanits) from 
the District of Athabasca. 

E. E. Hazen Drury, St. J olm, N.B. :-
Six specimens of a Unio (Unio Dance 7) and four casts of the 

interior of the shell of a species of Vivipctrus, from the 
Laramie formation thirty-five miles north of Calgary. 

A. E. A. Lowes, Yorktown, N. \V. T. :-
Skin of J.'homornys talpoides, from Yorktown. 

G. R. vVhite, Ottawa :-
Mole Shrew (Blarina brevicauda) in the flesh. 
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James }facoun :-
Two skins, one of the fur seal (Callorhinus ursinus) and the 

other of the " hair " seal (Phoca vitulina, var.) 
Alcxa,ncler l\fcinnes (per Vl. Maddin) :-

Thi .. ty-eight slabs of fossil plants from the Carboniferous rocks 
of Nova Scotia. 

E. \V. Holt, Thorne Centre, Pontiac Co., P. Q. :
Specimen of the Star-nosed :Jfole ( Conrlylzim cri>tata). 

Colonel C. C. Grant, Hamilton, Ont. :-
Thirty specirnes of fossils from the Clinton and seventeen from 

Lhe "itLga,ra formation near Hamilton. 
John ~tewart, Ottawa :-

Specimen of Edrioaster Biysbyi, from the Trenton limestone of 
Hull, P.Q. 

Gamet Watt, Ayln1er, P.Q. :-
Stone dish, :tppal'ently of Eskimo manufacture. 

Percy H. Selwyn, Rounthwaitc, )fanitoba :-
Skin of the Jack 11.abbit or Prairie Hare (Lepus campestris). 

Prof. James H<ill, Albany, N.Y. :--
SeriP.s of casts of fossil bryozoa from the Devonian rocks of the 

State of New York, etc. 
Alexanclel' \Vhitney, Uxbridge, Ont. :-

Young Red-throated Diver (Urinator lmnmP) from Uxbriclgc. 
W. Rogers, Ottawa:-

young Snapping Turtle ( C helydrn serpentina) from the Rideau 
Canal, near Ottawa. 

D. Herring, Toronto :-
:!Hale Summer Tana,ger (Piranga rubra) shot at Scarborough, 

Ontario. 
H. S. Poole, Stellarton, .r .S. :-

Four specimens of fossil plants from the Lower Carboniferous 
rocks of Centre Bridge, Pictou Co., N. S. 

R. H. Campbell, Ottawa:-
Six species of Post-Tertiary fossils from N epean, Ont. 

By purchase : 
From Dr. R. J arcli.ne, Prince Albert, Saskatchewan :

Pair of the Whooping Crane (Grits Americana). 
From \Va,rd's Natural Science Establishment at Rochester, 

N.Y. :-
Two n1ountecl skeletons, one of the Bald Eagle ( Ifaliamtiis leuco

ccplwlns) and the other, of the Great Blue Heron (Ardea 
ff Prodias). 

By exchange : 
From \Yard's Natural Science Establishment :

Fifty-six species of recent shells. 
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From Dr. Herman Jhering, Brazil :-
Twenty species of fresh-water and land shells from the Rio 

Grande do Sul. 
From Dr. Arthur Dendy, Melbourne, Australia :

Sixty species of ruarine shells from South Australia. 

Mr. James Fletcher, in charge of the Entomological collections, 
reports as follows : 

" The Entomologic:il collections belonging to the 1\Iuseum are in 
good condition. There have been no losses from accident, insect peRts 
or fungi since I last reported to you. 

"8everal valuable additions have been m;ide during 1892. Small 
collections were brought in from the field by MesRrs. James nfacoun, 
D. B. Dowling, J. McEvoy and W. 1\Icinnes. Donations have been 
recei vecl from 1\Iessrs. W. H. Danby, of Victoria, and C. DeBlois Green, 
of N<inaimo, B.C., from Mr. \V. C. Adams, of Montre:il, a small collec
tion chiefly beetles, but cont:iining also two specimens of considerable 
interest for the locality (Nova Scotia) in which they were collected. 
These were the rare Hawk moths Lepisesia jlav({fcisciatct, and Smerin
thus Cei·isyi. From Ottawa entomologists, we h[LVe also received 
several rarities. The rare moth E1·eb1ts odora was presented by Mr. 
:Martin G riftin. 

"The cabinet space is at present sufficient, but a little more will be 
required next year." 

Bo·rANY, &c. 

Owing to the continued absence, on special duty, of Mr. James 
Macoun, assistant in the botanical division, Professor l'\facoun's time 
has been l<trgely occupied in the routine work of the clivi ion, and in 
editing part VI. of the Catalogue of Canadian Plants, which was 
completed and issued in July last. It contains 295 pages royal Svo., and 
is a complete summary of our knowledge up to date of the Canadian 
mosses. The work enumerates 953 species and many varieties. Of 
these, 237 species are new to science. 

A manual with figures and descriptions of the edible Fungi of 
Canada is in hand. The manuscript of the first part, Edible Mush
rooms, will soon be ready. The plates are now being lithographed, and 
it is hoped the part will be ready to issue in the ensuing spring. 

For reasons above referred to, the work on theDescriptiveCcitalogueof 
Canadian Birds, mentioned on page 7 of the Summary Report for 1891, 
has been interfered with, and cinother year will now elapse before it can 
be prepared for the printer ; but this may not be altogether a dis
advantage, as in the meantime gaps in our knowledge of ornitholog;ical 



90 A GEOLOGICAL SURl'EY OF CANADA. 

distribution will probably be filled, thus adding to the completeness 
of the work when published. An exm11ination of the bird skins 
collected in the autumn of 1891 by l\'.Ir. W. Spreadborou gh at India,n 
Head indicated that it would be desirable to send the same collector 
there again in the spring. He accordingly went there early in April 
and remained till the fourth week in July. During that time he col
lected over 400 skins of birds and some small mammals. Notes 
were made on the migration and the nesting habits of many birds 
which will be incorporated in the catalogue. Among the specimens 
collected is a complete series of the game birds and the hawks of the 
district. Many of these have been mounted and are ready to be 
placed in the museum proposed to be established at Ballif. 

Our knowledge of the birds of the Pacific coast and islands is very 
scanty, and before publishing any catalogue of these, it would be de
sirable to devote at least another summer to collecting and observing 
in that region. It is hoped this work will be undertaken during the 
ensuing spring and summer. 

Professor Macoun strongly urges the necessity of better accommo
dation for the work of the botanical and natural history division, and 
points out that "the cramped quarters in which the work has to be 
clone is even a greater hindrance to progress than the want of assist
ance." Unfortunately the limited capaciLy of the museum building 
renders it impossible under existing circumstances to obviate this evil, 
by which all the other divisions are also more or less injuriously 
affected. 

MAPS. 

Maps in course of preparation and maps published during 1892. 
Sq. Miles. 

North-west Territory, Athabasca and part of British Columbia 
(3 sheets) 20 x 30 in. to illustrate work of Mr. McConnell, 
1889-90, and reaching from longitude no· to 120°, and 
latitude 54° to 60°, ready for engraver, scale 8 miles 
= 1 inch, 

Index of Map of the above, ready for publication, scale 48 
miles = 1 inch. 

North-west Territory, country lying between Athabaska River 
and Lake, and Reindeer Lake, reaching from longitude 
102° toll 2°, and latitude 50° to 60°, in progress. (Messrs. 
Tyrrell and Dowling), scale 8 miles = 1 inch. 

British Columbia, Kamloops sheet (Dr. Dawson), ready for 
publication, scale 4 miles = 1 inch. . . . . . . . . . . G,400 

British Columbia, Shuswap sheeet (Dr. Dawson), in progress, 
square 4 miles = inch.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 6,400 
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Sq. Miles •. 
British Columbia, Placer Mines of Cunningham Creek (Mr. 

Bowman) scale about 27 i chains = 1 inch. . . . . . . . 34 
British Columbia, Quartz Veins and Placer Diggings, Grouse 

Creek (Mr. Bowman), scale about 25 chains = 1 inch.... 14 
British Columbia, Placer Mines of Antler Creek (Mr. Bowman), 

scale about 26 chains = 1 inch. . . . . . . . . . . . . . . . . . . . . . 38 
British Columbia, Lightning Ureek (Mr. Bowman), scale 400 

feet = 1 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 T 
British Columbia, Williams Creek (Mr. Bowman), scale 10 

chains = 1 inch.. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 12 
The above (five) mining plans are in the engravers' hands 

and will shortly be ready for publication. 
Rocky Mountains, region lying between Howse Pass and Atha

ba.sca. Pass (Mr. McConnell, 1892), in progress, scale 8 
miles = 1 inch. 

Manitoba, Map showing the whole of Lake Winnipeg (Mr. 
Tyrrell), ready for engravPr, scale 4 miles = 1 inch ..... 48,600 

Northern Manitoba (part of) in progress (Mr. Tyrrell), 2 miles 
= 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,000· 

Northern Manitoba (Mr. Tyrrell), published 1892, scale 8 
miles= 1 inch ........ . . ... ....................... 20,000 

N. Eastern Manitoba, Lake \Vinnipeg, in progress, scale 8 miles 
= 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,000 

Northern Ontario, Lake of the Woods, sheet No. 2, published 
1892, scale 2 miles = 1 inch.. . . . . . . . . . . . . . . . . . . . . . . 2,000 

Northern Ontario (Hunters Island), sheet No. 7, published 
1892, scale 4 miles = 1 inch ......... , . . . . . . . . . . . . . . 3,456 

Northern Ontario (north of Hunters Island), sheet No. 6 (Mr. 
Smith), in progress, scale 4 miles = 1 inch . . . . . . . . . . . . 3,456 

Northern Ontario, Sheet No. 9 (Me. Mcinnes), in progress, scale 
4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

Ontario, Sheet No. 125 (South of Sudbury Sheet), Dr. Bell, in 
progress, scale 4 miles = 1 inch.. . . . . . . . . . . . . . . . . . . . . 1,800 

Ontario, Sheet No. 131 (Sheet, Gast of Sudbury), Mr. A. E. 
Barlow, in progress, scale, 4 miles= 1 inch.... . . . . . . . . 3,456 

Ontario, Sheet No. 115, ready for draughtsman, scale 4 miles 
= 1 inch ........... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3456 

N. E . Territory and Northern Quebec, exploratory survey by 
Mr. A. P. Low, from Lake Mistassini to the mouth of 
East Main River, in progress, scale 8 miles= 1 inch. 

Ontario and Quebec, Sheet No. 121 (west of Eastern Town-
ships, Map), Dr. Ells, in progress, scale, 4 miles= l inch. 3,45& 
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Quebec, N. E. l Sheet (Eastern Townships Map), published 
1892, scale 4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . . 4,500 

Quebec, S. IV. i Sheet (Eastern Townships Map), ready for 
engrnver, scale 4 miles= 1 inch. . . . . . . . . . . . . . . . . . . . . 4,500 

Quebec, N. "\V. l Sheet (Eastern Townships l\1ap ), in progress, 
scale 4 miles = 1 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,500 

Quebec and Lake St. John district, 21 sheets, in progress (Mr. 
Low), scale 4 miles= 1 inch.... . . . . . . . . . . . . . . . . . . . . 6,912 

Quebec, .l sheet 18, S. E. (l\Iessrs. B~tiley and l\Iclnnes), with 
engraver, scale 4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . 3,456 

Quebec, -l sheet 18, S. E. (Messrs. Bailey and l\Iclnnes), in 
progress, scale 4 miles about ..... . .............. . .. , . . 500 

Quebec, Lievre River and Templeton phosphate region, OtLawa 
County, 2 sheets (l\Ir . Ingall), with engraver, scale 40 
chains = 1 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 

New Brunswick, Surface Geology, i sheets, 1 S. W., 1 S. E., 
and 1 N. E., :3 sheets (l\Ir. Chalmers), published 1 92, 
scale 4 miles = 1 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,650 

N cw Brunswick, Surface Geology, i sheet, 2 S.E., in draughts-
man's hands, scale 4 mili>s = 1 inch. . . . . . . . . . . . . . . . . . 3,456 

New Brunswick, Surface Geology, i sheet, 2 S. W., in pro-
gress, scale 4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . . 3,~- 56 

New Brunswick and Prince Edward Island Surface Geology, 
l sheet, 5 S.W., in progress, scale 4 miles a.bout. . . . . . . . 1,500 

New Brunswick and Nova, cotia Surface Geology, i sheet, 4 
N.\V., in drnughtsman's hands, scale 4 miles about.. . . . . 3,456 

Nont Scotia, 16 sheets, 18 in. x 12 in. (.Messrs. Fletcher and 
Faribn.ult), with engraver, scale 1 inch = 1 mile..... . . . 3,000 

Sheets No. 1, 2, 3 and 4, of the above (16) sheets, are nearly 
ready for publication, scale 1 inch = 1 mile . . . . . . . . . . . 500 

LIBRARY. 

During the year ended 3lst December, 1892, the librarian, Dr. 
Thorburn, reports that there have been issued front t he Sun·ey Office 
8,755 publications, consisting of ri>ports, parts of ame, special reports 
and maps; of these 6,207 were distributed in Canada, the remainder, 
2,5·lo8, were sent to literary <tnd scientific institutions in other countries, 
from many of which we have been receiving similar favours-thus . 
adding yem· by year very materially to the library of the Survey. 

The number of books, maps, pamphlets, &c., sent to the library 
during 1892, was 2,681, in addition to which 128 books were pur
chased, and 36 periodicals relating to scientific subjects have been 
·subscribed for. 
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The number of letters and acknowledgments received during the 
year was 2,028, and the letters and acknowledgments sent out by the 
librarian amounted to 1,052. 

The number of volumes bound during the year was 171. There 
are now about 9,500 volumes, besides about 3,900 pamphlets in the 
library. During the year, the space available for library purposes has 
been enlarged and it is found to be a great convenience for properly 
arranging and classifying the works pertaining to various branches of 
knowledge. It may be stated, however, that the annex added to the 
library is already nearly filled with the overflow of books which have 
been accumulating for years, and for which there was previously no 
room, except on the floor and ledges of the book cases. Care has been 
taken when opportunities occurred to complete imperfect sets of pu blica
tions thus adding greatly to the value and usefulness of such works. 
The library now contains a very valuable coll ection of books and pam
phlets, chiefly technical, on geography, geology, mineralogy, botany, 
zoology and other allied branches of natural science. The attention of 
the government has, on more than one occa ion, been called by the 
director to the ever present risk of the whole Museum, with its 
immensely valuable treasures, being destroyed by fire. The rooms in 
the basement, where the surplus copies of the reports are stored, are 
so situated, that it would be next to impo sible to save them in case 
of a serious fire, which rn<ty occur any day, in a buildll1g no part of 
which is fire-poof. The danger of this happening at any time is evident 
when we consider that neither is the Museum itself, nor are the build
ings attacher! to it, fire-proof. 

Sales of Survey publications for the year ending 3lst December, 
1892, amounted to $2±3. 94. 

There are other outstanding amounts of sales, which ha\·e not yet 
been received, amounting probably to about $2,000. 

VISITORS. 

The number of visitors to the Museum during the year from the l st 
of January to the 3lst of December was 19,550, or 813 fewer than 
during the same period in 1891. 

In this connection I may be excused if I quote certain remarks 
which were made in the Summary Repol't for 1888, as follows:-

"In my Summary Report for 1885 I called attention to the question 
of opening the Museum on Sunday afternoons, and I then gave some 
very remarkable statistics of attendance, the result of this course 
haYing been adopted at the Australian Museum in Sydney, showing 
that on the 52 Sundays, afternoons only, the daily attendance was. 
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largely in excess of that of the 313 week days, the a.Yerage being 986 
on Sundays and 27 5 on week days; such a fact needs no comment, and 
I venture again to express a hope

1 
in the interests of education and 

knowledge, that the time is not remote when a similn,r experiment will 
be tried in Ottawa. 

"There will doubtless be strong objections urged against such action, 
based chiefly, if not entirely on the very erroneous, but unfortunately 
very prevalent idea, that a museum is a place of amusement, whereas 
it is essentiallv a place of instruction as is the church and Sunday 
school ; and the principal difforence between the two, concisely stated, 
is, that in the museum the work, and in the church and school the 
word, of the C1·eator is expounded. This admitted, there seems no 
obvious or intelligible reason why the one establishment should be 
closed and the other opened on the Sabbath." 

Since the foregoing was written, I have sought opinions on this 
subject, and I have been much grati£ed to find such a large number of 
persons, including clergymen of various denominations, who regard the 
opening of the :Museum on Sunday afternoons favoura,bly, and think . 
that to do so could not prove otherwise than advantageous to the 
community, and especially to that very large class of persons whose 
daily occupations leave them no time in which they can avail them
selves of the valuable information and instruction which the Museum 
is designed to afford. 

STAFF, APPROPRIATION, EXPENDITURE AND CORRESPONDENCE. 

The strength of the staff at present employed is 56, viz. ; profes
sional, 36 ; ordinary, 20. 

o changes have taken place in the permanent statf during the 
_year 1892. 



SELWYN J STAFF, APPROPRIATION, ETC. 95 A 

The amount available for the fiscal year ending 30th June, 189~, 

was:-

Civil list appropriation. . . . . . . . . . . . . . . . . . . . . ..... . . 
GeoloB'ical Survey and Museum appropriation ... . .. . . 
Artesian boring. . . . . . . . . . . . . . . . . . . . . . . . . . 
Civil fat salaries.. . . .. .. . .. . . .. ...... . 

Grant. 

S cts. 

48,310 00 
G0,000 00 
3,485 52 

W:tges o~ temporary employees . . ... . ... .... · · · · · .
1 Explorat10n and survey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ 

Boring operations, Deloraine . . . . . . . . . . . . . . ...... I 
Printing and lithography . . . . . . . . . . . . . . . . . . . . . . . . . .... .... .... . 
:Purchase of specimens . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Purchase of book• and instrun,ents . . . . . . . . . . . .... 
Purchase of chemicals and laboratory apparatus. . 
Stationery, mapping materials and (,lueen's Printer .. 
Incidental and other expenses....... . . . . . ........ . 

LESS- Paid in 1891. . . .... . ... .. ..... . 

Ano- Advances to explorers for 1892-93. 

Unexpended \Ja.lance, civil list appropriation. . . . . . . . 
do Geological Survey appropriation. 

...... I 

111,795 52 

Exp!'uditnre. 

48,115 54 
16 739 70 
24'.021 71 
5,016 51 

10,257 24 
340 39 

1,478 71 
240 35 

l,4G9 23 
1,899 95 

109,579 33 
5,159 75 

104,419 58 
7,107 73 

111,527 31 
194 -16 

73 15 

111,795 52 

The correspondence of the Department shows a total of 10,588 
letters sent and 6,830 received. 

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

ALFRED R. C. SELWYN, 
Deputy Head and Director. 
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SUMMARY R E PORT 

OF THE 

OPERATIO ~ OF THE GEOLOGI~AL ~URVEY DEPARTMENT 
FOR THE YEAR 1893. 

The Hon. T. MAYNE DALY, M.P., 
Minister of the Interior, Ottawa. 

4th January, 1894. 

Srn,-I have the honour to submit herewith the annual summary 
report of the executive work, and of the scientific investigations under
taken by the staff of the Geological Department during the year 
ending 3lst of December, 1893. The progress of the work generally 
has been fairly satisfactory, while in some directions it will, it is hoped, 
have afforded much valuable, important and interesting information 
respecting the geography, physical characters and natural resources 
of two of the most extensive areas of practically unexplored country 
in the Dominion, viz., the Labrador peninsula; and the western coast 
of Hudson Bay, or the country which lies between Athabn.sca Lake, 
Chesterfield Inlet and Fort Churchill. It may be mentioned that 
both these explorations were commenced in 1892, and a statement of 
the result attained that year is given on pp. 12-19 and pp. 32-33 of 
last year's summary report. It seemed desirable that the work should 
be continued this year. Instructions were, therefore, given at an 
early date in 1893, to Ml'. J. B. Tyrrell and to Mr. A. P. Low to take 
whatever steps were necessary to ensure the success of these explora
tions with, in both cases, the probable contingency provided for, of 
not being able to return before the summer or fall of ] 894. Mr. 
Tyrrell left Ottawa early in May, and, up to the present date, only 
one brief communication and a box of fossils collected on his way 
north have been received from him. The letter is as follows:-

FoND DU LAc, 27th June, 1893. 

DEAR Srn,-In coming from Fort Chippewyan to here we followed 
the north shore of Lake Athabasca, making as good a survey with the 
boat log as the time would permit. We were delayed very much by 
storms, but we managed to make the journey in seven days. 

l~ 
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The country presents many interesting features. The sandstone 
occurs on the north side of the lake in several places, and green 
Huronian schists were seen about the middle of the west side, and also 
largely developed at the north end of Black Bay. The point south-east 
of Black Bay consists of a massive quartz prophyry, and south-east 
and east of it is a wide belt of white quartzite and conglomerate 
occupying the shore for about twenty miles. Near the east end of 
this outcrop of Huronian quartzite is an extensive deposit of limonite 
and hematite. The point where this deposit was seen was in a hill 
125 feet high, the scarped faces of which stand out boldly as high red 
cliffs. The whole hill is a mixture of quartz and iron ore. The deposit 
is a very interesting one, and I was very sorry to be obliged to leave it 
and rush on. However, I have collected a pretty full set of specimens 
which will give some idea of this ore deposit, and of the shore in 
general. These specimens I am now sending back from here.* 

vVe are now starting for the Barren Lands, and by the time that 
this letter reaches you, I hope that we shall have crossed to Hudson 
Bay. 

..With kind regards, 
Yours sincerely, 

(Sgd.) J. B. TYRRELL. 

From the foregoing it seems probable that [r. Tyrrell will pass the 
winter either at Fort Churchill or at the Hud on Bay Company's 
post on Reindeer Lake. If the latter, we moty expect to receive some 
communication from him during January. 

Since writing the above, on the 2nd January, the following telegram 
was received from Mr. Tyrrell:-

IV EST SELKIRK, 
lst January, 189±. 

Complete success ; crossed barren grounds ; explored Chesterfield 
Inlet and west shore of Hudson Bay. 

On the Sth of November, the following interesting letter, dated 
Rigolet, 5th October, was received from Mr. Low:-

DEAR DR. SELWYN,-I am sending with this a preliminary report of 
my season's field work. From it you will see that we reached Ungava, 
27th August, after a summer of very hard work, in fact, the hardest 
that I have ever experienced, but as every one was in good health, it 
was not unpleasant. The most important discoveries made were: 

1. The immense deposits of Cambrian rocks along the Ungava 
River. These closely resemble the rocks along the east coast of Hudson 
Bay, and I believe they cover a great area of country about and to the 

*The specimens referred to have not yet arrived, 20th January, 1894.. 
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westward of U ngava Bay. They are essentially an iron-bearing series, 
as almost every bed holds that metal, a.nd some of them are pure 
hematite ore. 

2. Evidence that the continental ice cap took its rise in the interior 
of Labrador, and flowed outwards from a gathering ground in the 
vicinity of the headwaters of the East Main River. 

3. That the interior of Labrador is everywhere well wooded, and 
that the old opinion that it was a treeless wilderness no longer holds. 

On arriving at Fort Chimo, I found the natives there in a most 
deplOl"a,ble state, owing to the absence of deer last winter, and to the 
failure of the Hudson Bay Company's agent to supply their needs, 
as a consequence between 200 and 300 died last winter, and the small 
remainder are in a state of abject poverty. Such being the case, I 
considered it inadvisable to send provisions inland, as they would 
probably be stolen. The stock of pork at the post was also not suffi
cient to supply the wants of my party, and as the work can as advan
tageously be carried on from Hamilton Inlet, I resolved to proceed 
there on the Hudson Bay Company's steamer. 

Iy provisions have been shipped to North-west Ri,-er post ~tt the 
head of the inlet, and I lea.-e here on the 8th inst. for that place. 

As regards future operations, I at present propose to immediately 
send my men up the Hamilton River and the canoes, with instruc
tions to take them as far as the Grand :B'alls portages if the ice will 
permit. They will remain there until they can return to .J: orth-west 
River on foot, and will then be employed drawing in provisions on the 
ice, so that by open wa_ter in the spring, next season's outfit will be 
well inland, thus leaving the summer free for exploration in the inte
rior. I a,t present propose to return by one of the rivers flowing into 
t~ie gulf, unless I can find a route from Hamilton River to l\Iichicoon, 
in which case I might descend the Big River to James' Bay, but this 
is improbable, a there is a wide interval to cross wholly impassable 
without a guide, and a guide there, I think, cannot be found, as the 
people at Nitcheguon had no knowledge of Hamilton I nlet. During 
the early winter, Eaton and I will be employed writing a report on 
this season's work and plotting the surveys made. After Christmas, 
I hope to avail myself of the kind offer of l\Ir. "Wilson, to accompany 
him on his official visits to Cartwright and Davis Inlet; in so doing I 
will get a fair knowledge of the rocks along the coast between these 
places. 

Mr. Eaton, in the meanwhile, will accompany the men and carry 
the survey up the Hamilton River to where we are to commence canoe 
work in the spring. As the mail arrives here early in April, I will 
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await its arrival, and will then start inland for the coming season's 
work. 

l\Ir. Eaton has proved an excellent assistant, and has performed all 
his duties in a highly creditable manner. 

I remain, dear Dr. Selwyn, 
Yours sincerely, 

A. P. LOW. 

It is thus seen that Mr. Low is now wintering at Rigolet, the 
Hudson Bay post in Hamilton Inlet, on the east coast of Labrador. 
·whether he will be able in the spring to make his way west by the Big 
River waters to James' Bay, thus crossing the whole Labrador penin-
ula about twenty degrees of longitude, or whether he will be obliged 

to turn south to the St. Lawrence Gulf, is at present uncertain. 
Including the parties under Messrs. Tyrrell and Low above men

tioned, there have been sixteen separate explorations carried on during 
the year as follows :-

British Columbia. . . . . . . . . . . . . . . . . . . . . . . . . . 3 
North-we t Territories. . . . . . . . . . . . . . . . . . . . . . 1 
E astern Manitoba and Keewatin .. ..... .. ... , 1 
Ontario. . . . . . . . . . . . . . . . . . . . . . . . . ... .. ... 4 
Quebec ........ . . . ........................ 2 
East Main Hiver and Labrador. . . . . . . . . . . . . . . 1 
New Brunswick . . . . . . ....... . . . . . .......... 1 
Nova Scotia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Summary statements of these expiorations are presented herewith. 
The work accomplished i almost entirely in continuation and exten
sion of that of previous seasons in the several districts, and it has 
considerably advanced the preparation of the geological maps which 
are being published in uniform sheets, as rapidly as Lhe surveys and 
investigations required for their completion can be made. · 

No ·work has been done during the year in connection with the well 
at Deloraine, but a sum of 408.72 has been paid the committee since 
the lst of July last, on account of the wages and of work clue at that 
date, and a further small balance is still clue. The arrangements for 
placing a pump on the well mentioned, page 6 of last year's report, 
unfortunately fell through. It was hoped that the Canadian Pacific 
Railway Company would undertake the work, and it was only on the 
18th of October, 1893, that I received intimation that they could 
not do so. Further effort will, however, be made in the spring to 
settle this very important question of water supply in Western Mani
toba. I was at the well on the 29th of June, and found the water 
then standing in the six-inch pipe at sixty-one feet from the surface· 
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What the actual supply might be can, of course, as already stated, 
only be ascertained by pumping. Tenders for the work might be 
asked for, and it should be commenced as early as possible in the 
spring. In view of the heavy cost of fuel, and other expenses inci
dental to the use of a steam boiler, the pump should, I think, be 
operated by a wind mill. 

The analysis of the water was given on p. 6 of the summary report 
for 1892, the solid contents being then 447·255 grains per imperial 
gallon. It i , however, quite likely that this defect will be greatly 
lessened by continued pumping. 

In the summary report for last year, page 8, some particulars were 
giYen respecting the annual report, Vol. V ., for 1889-90-91. During 
t he entire year much of my attention has been devoted to the work 
of correcting t he proofs, and the detail of editing this large volume 
of 1,56 7 pages, Rvo. with maps and illustrations. It is now published 
in two part , and the first complete copies were received from the 
printers, Part I. on the 28th of November, and Part II. on the l 6th 
of December. 

Since the above was written the following very satisfactory com
munication has been received from Deloraine :-

DELORAINE, Man., 16th January, 1894. 
DEAR Srn,-Replying to your letter of the 13th, received to-night, 

the engine started pumping at about 10 o'clock on the lOth instant, 
and worked continuously night and day until Sunday night. I wired 
Gen. Supt. Whyte to send out an expert, and he came Sunday after
noon. The pump was started again at midnight Sunday to let Mr. 
A. C. Frith, t he expert, off on the Monday morning train. I forwarded 
a sample of the water to Mr. -Whyte on Wednesday, and Mr. Frith 
took one immediately the pump started Sunday night, another sample 
two hours later, and another sample at 8 o'clock when the train left. 
·when the purn1 was first started the sand and mud came for twenty
four hours, and the water became warmer ; on Saturday night it was 
70°, to-day it is 80°. The pump never stops as we want to test it 
thoroughly. It smells and tastes to me very much like t he Banff bot 
spring water, t his morning especially. I called the attention of a man 
who went to Banff sick some time ago to the water as it was going 
into a barrel for some one in t he village, and asked him what he 
thought of it, and he immediately replied, ·why, that is Ban.ff water 
sure. 

There does not appear to be the least decrease in t he supply. There 
was a terrible famine for water and sheer necessity made the water 
man try to use the water with the happy result. It has a slight, salty 
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taste, but is not as strong as when first used, and every one is drink
ing it, and although not pleasant at fir t, get used to it, and it has no 
bad effect, it is very soft and does splendid in the boiler. All the 
cisterns in the village were filled up last week, and now we have a 
length of pipe and run it out on the street between Montgomery's 
store and the Revere House, and it is flooding the street and makes 
fine skating for the school children. It does seem good to see this 
continued stream of hot water running day and night. The farmers 
come in from the country and take it away in tanks the cattle like it 
so well. I cannot express to you how pleased I am and everybody else. 
After so many years' work at it and no result, I never went anywhere 
without having to stand all kinds of jokes, but it is all right now. I 
knew it was a white elephant to the department, and I wish now to 
put you and Mr. Daly especially, in shape to defend the big expen
diture, which I always felt was a serious matter as long as no results 
were obtained, but now every one says the money was well spent, 
because those in any other part of the country who want to do the 
same have the knowledge of the Deloraine well, and wit.h it before 
them a very large amount can be saved by knowing exactly how far 
they will have to sink, and start from the beginning accordingly. The 
success of the Deloraine well has been my ambition from the com
mencement, and I am amply repaid. And your many kindnesses, and 
also those of l\Ir. Dewdney and Mr. Daly, who were always willing to 
help it along, l\I.P. or Minister, I shall remember and look back upon 
with the bright sirle upward. I shall only be too plea eel to do any
thing I can in the way of information, and hope you will not hesitate 
to give me a chance to do what you may require. 

No steps have yet been taken about caring for the water, but there 
is to be a meeting of the village ratepayers to-morrow afternoon. 

Dr. A . R. C. Selwyn, 
Ottawa. 

Very sincerely yours, 

A. P. STUART. 

From the above it appears that the improvement I have above 
referred to is already taking place. A fresh analysis will be made as 
soon as a sample of the water which has been sent for, is received. 

The executive details of the department, matters connected with the 
Chicago Exhibition, and some special geological examinations which I 
made in the Korth-west, entailing visits to Deloraine, Ban.ff, Anthracite, 
Morley, Calgary and Edmonton, have fully occupied my time and 
attention during the year now closed. Between December, 1892, and 
N ovemher, 1893, 129 days were spent in Chicago, superintending the 
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installation of the exhibits, and later on giving information to the 
numerous inquirers respecting Canada and its mineral resources, and 
in the duties incidental to the position of one of the judges in the 
mining department. The exhibit made by the Geological Survey of 
Canada was highly commended, and eight separate awards were granted 
it as follows :-

1. Collective exhibit of minerals, rocks and fossils. 
2. Placer gold and nuggets. 
3. Collective exhibit of coal. 
4. Coal, bituminous sand and tar. 
5. Marbles and buil1 ling stones. 
6. Maps and sections. 
7. Photographs of trees framed in their own woods. 
8. Collection of medicinal herbs, barks, &c. 
To meet the expenses connected with its preparation in Ottawa, and 

a large part of those incidental to it installation and its superinten
dence during the exhibition, from the lst of l\Iay to the 3lst of Octo
ber, a sum of 84,000 was placed at my disposal by the Department of 
Agriculture. The balance of the expenditure incurred on this account, 
$2,786, has been paid from the appropriation for Geological Survey 
purposes, making a total of 86,786. 

In this sum none of the salaries of the officers of the department, the 
whole, 01· part of whose time during the year was devoted to exhibi
tion work, are included. 

The undermentioned members of the taff of the Survey were at 
Chicago for the periods stated, and I have no doubt that the oppor
tunity thus wisely afforded them of becoming acquainted with the 
.aspect and character of the minerals, their associations and geological 
relation , in the many and widely separnted regions from which they 
were gathered together at the \Vorld's Columbian Exposition, cannot 
fail to be most instructive and beneficiaJ in connection with the prose
<:ution of the future work of the Survey in Canada, which they may 
he called on to undertake. 

Days. 
Dr. Selwyn. . . . . . . . . . 129 
Dr. Bell... . ... . . . . . . . H 
Dr. Ells. . . . . . . . . . . . . . . 16 
Mr. Tyrrell . .. . . ...... . 
l\ir. McConnell . .. . . 
Mr. Low ........ . .... . 
Mr. JHcEYoy. . . . 
Dr. Ami . . . . ... . .. . 

l r. Ingall ............ . 
• l\Ir. Ferrier ........... . 

l\Ir. Dow ling . . . . . . . . .. . 

7 
8 

17 
8 

21 
16 
19 
13 

Days. 
Mr. Lambe.. . . . . . . . . . . 14 
Mr. Chalmers. . . . . . . . . 10 
Mr. Brumell. . . . . . . . . . . 44 
Mr. White.. . . . . . . . . . . . 16 
Mr. Faribault.. . . . . . . . . 11 
Mr. Mcinnes...... . . . . 16 
l\Ir. Giroux.. . . . . . . . . . 21 
l\Ir. Willimott. . . . . . . . . 214 
l\Ir. Selwyn. . . . . . . . . . . 245 
IIIr·. Esdale. . . . . . . . . . . . 145 
Mr. Barlow.. . . . . . . . . . . 18 
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The following extract from t he New York Engineering and Mining 
Journal, vol. LXVI., No. 26, 24th December, 1893, may be appro
priately quoted in the present summary report on the work of the 
Survey during 1893 :-

THE DOMINIO~ GEOLOGICAL SURVEY. 

" A display of minerals covering the resources, geology and physical 
aspect of the entire Dominion of Canada was made by the Canadian' 
Geological Survey, under the immediate charge of the veteran director, 
Dr. Selwyn. As may be imagined the exhibit was made with great 
scientific exactness, and a careful study by the visitor will enable him 
to gain a good idea of the geology as well as of the minerals of scien
tific and economic value throughout the length and breadth of the 
Dominion. vVe have already pas ·eel in view the display. made by the 
several provinces, but these, as they should, made prominent the metal 
and mineral upon which each province may depend for commercial 
advantage. The general exhibit therefore very happily filled out any 
missing numbers in the series and presented a continuous mineral story 
from one ocean to the other. 

"In a number of flat ea es, the style adopted in the museum at 
Ottawa, appeared suites of specimens neatly trimmed and labelled. 
The specimens were arranged first geologically and then subdivided 
with reference to geology; thus under Laurentian were in one row all 
the gneisses of Nova Scotia,; on another those of Ontario, and another 
those of the North-west Territory. The collection in all comprised 
1,500 specimens, and was especially prepared for the exposition by 
Mr. Walter F. Ferrier, of the Geolocrical Survey. The whole collec
tion will form a part of the cabinet collections in the museum of the 
Survey at Ottawa. In connection with this a pah<>ontological collec
tion containing many fossils of extreme beauty and rare interest was 
exhibited. Eozoon Canaclense, which has caused so much contention 
among geologists, was illustrated with great completeness. This fossil 
was shown not only in connection with the minerals associated with 
it, but Ly means of drawings of microscopic observations and by pho
tographs. 

"As a rule maps are prepared with so little regard for popular taste 
that they are passed unheeded. Two charts of the Dominion, however, 
prepared by the Survey and showing the occurrence of economic and 
precious minerals, caught the eye of nearly every sightseer. l\Iost 
promine~t on these maps was t he great Alberta coal field, in the 
North-west Territory, which in extent seems to outdo the bituminous 
fields of Illinois. The gold district of the Fraser in British Columbia, 
and the valley formed by the St. Lawrence River and Lakes Ontario 
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and Erie, seemed to have varied and extensive mineral deposits. 
In both sides of this valley are to be found coal, petroleum, iron, etc., 
and the belt projects bPyond the mouth of the St. Lawrence River 
over into the districts of ew Brunswick and Nova Scotia, where the 
occurrence of gold and coal has established important mining indus
tries. There was also shown a ri'lap geologically coloured, from which 
was apparent the extent of the great area of the earlier rocks in. 
Canada, especially the Laurentian and Huronian; sectional maps 
showed the work of survey expeditions to the Yukon region, the Lake 
of the \Voods and other point . The Survey in all has some thirtY' 
men out this year on sixteen expeditions of this kind. Among the · 
most important may be mentioned the party which takes in the Atha
basca region of the North-west Territory, and another the British 
Columbia gold country up to the Alaskan boundary. Special surveys · 
are also being carried on in Manitoba, in Quebec, in Nova Scotia and 
in New Brunswick. The Ontario survey covers the Algoma, the 
Sudbmy, the Kingston and the Lake Simcoe districts. Some excur
sions, like that through the North-west Territory to Lake Athabasca, 
remind one of a Polar Expedition, so far as duration and expen e are 
concemed. The geologists started on this 4000-mile journey from 
Ottawa in June of this year, and will Le absent for a year, with a 
chance of not returning at all, the country being very wild. The maps 
exhibited are the result of these sun·eys. As soon as a party returns 
to Ottawa its members immediately devote themselves to the presen
tation of the data secured .in the form of charts and maps, and the 
organization of the specimens into museum collections. 

"A special exhibit of the gems and precious stones· of Canada was 
made by a private firm in Montregl. In this the agates were parti
cularly beautiful, and when cut and polished in jewellery form exhibit 
beautiful surface appearances and markings. Jade, tourmalines, al bites, 
sodalite, quartz-asteria were among the other choice and rare gems . 
native to this rich mineral country. 

"Tn the line of economic minerals, phosphates and building stones , 
headed the list. The specimens showed the many varieties of phos
phate mined and a corresponding diversity in colours. The apatites 
ranged from a deep green to a light pink in colour. A series of 
pictures above the cases of exhibits illustrated the outcrop of phos
phate veins and the methods of mining as practised in Canada. A 
small trophy of building stones in cubes showed the characteristic · 
limestones and marbles. The mo~t beautiful specimen was one of 
mottled serpentine and dolomite ranging from pale green to pure white. 
A cross section of the so-called fossil tree& found in Potsdam sand-

• 
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stone, near Kingston, was on exhibition. These trees were discovered 
.to be simply concretions in sandstone, although they are perfectly 
cylindrical in shape, are many feet in diameter, and look like great 
petrified tree trunks when brought to daylight in the quarry. Can
adian plumbago and its uses were illustrated by the commercial exhibit 
of the vValker Mining Company, wl1ich showed both the crude and 
manufactured articles. Several specimens taken from the quarry show 
36 per cent of pure carbon in the shape of disseminated graphite. 
A number of pictures and photographs armnged along the top of the 
cabinets gave an idea of the Geological Museum as it appears in the 
Government building at Ottawa. There were also a number of views 
of phenomenal geology, such as exposed beds of polished and crumpled 
gneisH, and pictures of the inspiring mountain and mining scenery of 
the Dominion. 

"This excellent showing of the geology, lithology and mineralogy of 
the Dominion was undertaken by the Dominion Survey a,t the request 
of the Minister of the Interior, l\Ir. T. Mayne Daly, <tnd in the hands 
of the veteran geologist, Dr. Selwyn, director of the Survey, possessed, 
of course, great scientific interest, and presented many new features 
of Canadian geology. The collections were made up principally of 
new ma,terials brought in recently from the fields and from duplicates 
in the Ottawa 1.1useum, and were arranged by l\Ir. C. vV. Willirnott, 
assistant curator, Mr. vV. F. Ferrier, lithologist, and ML P.H. Selwyn. 
The fossils were prepared and arranged by Dr. H. l\L Ami, palreon
tologist. The maintenance of the exhibit in Chicago was in charge of 
Dr. Selwyn and his able assistants, l\Ir. P. H. Selwyn and l\Ir. C. \V. 

• Willimott." 

From the beginning of the pre ent year and until the month of 
August, Dr. G. l\L Dawson was engaged in London and Paris on work 
connected with the preparation of the British case in the Behring 
Sea arbitration. This work related chiefly to the geography and 
natural history of the Behring Sea region, which had already been 
examined into by Dr. Dawson when acting, in 1891, as one of Her 
l\Iajesty's Commissioners to Behring Sea. On the 20th of August, Dr. 
Dawson returned to Ottawa. A portion of his time has since been 

·occupied with official duties during my absence in Chicago, but his 
attention has been chiefly devoted to dealing with arrears of work 

·connected with the geology of British Columbia and to the prepara
.tion of a report on the geology of the Kamloops region, which has been 
now unaYoidably delayed for several years . 

.. \Vhile in London, Dr. Dawson read a paper on the mineral wealth 
.of British Columbia, at one of the evening meetings of the Royal 
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Colonial Institute, which has since been published in the Journal of 
the Institute, and has already led to a number of inquiries as to the 
present prospects of mining in that province. 

During the early part of 1893, Mr. i\IcEvoy was engaged in plotting 
and compiling the work done in the previous season in the country 
embraced by the Shuswap sheet of the southern interior of British 
Columbia, the position of which is more fully described in the sum
mary report for 1891, p. 17 A. Some time was also spent in selecting 
suitable specimens to represent the rocks of British Columbia in the 
stratigraphical collection prepared for the Chicago Exhibition. 

In June, .M:r. llicEvoy was instructed to examine the country in the 
vicinity of the boundary of the southern part of Alaska. 

He reports on the season's work as follows :-
"Leaving Ottawa on the 7th of June, Port Simpson was reached on 

the 22nd. Here two canoes, sent from Peterborough, were found; for 
the transport of these I am indebted to the kindness of Mr. King, in 
charge of the British contingent of the Alaska Boundary Commission. 

"Proceeding northward from Port Simpson up Portland Canal (as 
named on late charts) the shores were found to be composed of mica
schists and gneissic rocks, resembling those of the Shuswap series of 
the Selkirk Mountains, and possibly Archrean. These rocks continue 
to the mouth of the asse River. 

"Above this point along Observatory Inlet the bedding becomes 
more obscure in the gneisses and at a distance of eight miles up they 
are replaced by granite. 

"The rocks of Observatory Inlet are throughout chiefly granite, 
except near the head of the Alice Arm and over a considerable area 
around the junction of the Alice and Hnstings Arms, where black, 
slaty argillites and sandstones are developed. This latter area is pro
bably Cretaceous; but no fossils were found in it. 

"The upper parts of the inlet contain some valuable spruce and 
hemlock timber. 

"Portl<md Canal was next examined. The chief characteristics 0£ 
this inlet are the general uniformity of its width and the straightness 
of it. hares, which are flanked by uniformly steep mountains. It is 
well named by the Indians 'Ko-lati,' which signifies 'house.' The 
predominating rock in this inlet also, is granite; but gnei ·ses and 
mica schists, with some grayish and greenish schists, appear for some 
distance on the east side of the upper part. 

"The southern portion of t he peninsula separating Portland Canal 
from Observatory Inlet, is composed chiefly of granite-gneiss like those 
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previously noticed and possibly Archrean. These cro s to the main
land on the west, where in places the gneissic structure is rather 
obscure. 

"Returning to Echo Cove, near Nasse Harbour, the Peterborough 
canoes-being too small to ascend the rough waters of the N asse River 
-were left to be returned to Port Simpson, and a suitable Indian 
canoe was engaged with a crew of N asse Indians. 

"The estuary of the N asse is wide, to a point about fifteen miles up, 
with a strong tide; above that point the river narrows and begins to 
show a fairly strong current, although where the water is low the tide 
is apparent for twelve miles further up. 

"The main channel winds from side to side of the valley, cutting 
through the flat bottom land of blue clay, with numerous branching 
sloughs, and making so many islands that the whole river is seldom 
seen at any one point. 

"About thirty-eight mile from the mouth are the Kit-wan-chilt 
village and cafion. Here the n ''er is confined to a narrow channel 
which at all times causes a serious obstacle to canoe navigation. 
When reached this season the water was very high; however, no 
accident occurred in ascending it, although, owing to an Indian dis
obeying instructions, we narrowly escaped loss of life and of our whole 
outfit. 

"The Kit-wan-chilt canon is caused by a recent lava flow on the east 
side of the river which apparently blocked the river and forced it to cut 
its present channel alon.'.; the line of contact between the lava and the 
black argillites of the hillside on the west. This lava which comes out 
of the Tseax Valley from the south-east, must have been erupted at 
least a hundred years ago, but there is no reason to suppose that it is 
more than a couple of hundred years old. It has long been reported 
that a recent lava flow occurred in this region, and this report is now 
found to be correct. No other instance has yet been found within the 
limits of British Columbia of volcanic eruption later in date than the 
glacial period. 

"Ten miles above the Kit-wan-chilt canon the river makes an 
S-shaped bend, above which the foot of the upper canon is reached. 
There is no rapid in this cai'ion but the water is very deep and is 
narrowly confined, flowing in a successions of eddies. We ascended 
the canon for a day and a half, then caching the canoe with such 
articles as were not absolutely necessary each man took a load of 110 
to 120 pounds and proceeded on foot up the east side of the river along 
what is known a!:l the 'Grease trail. ' 
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"The Au-kon River, a tributary from the east, was crossed by an 
old Indian bridge made entirely of poles and withes, which are now 
in a rotten and unsafe condition. We followed the Grea e trail along 
the west bank of the Au-kon in a direction parallel to the N asse, as 
far as the Fish Houses at the mouth of Gin-mielt-kun Creek. We left 
the trail at this point turning westward to the N asse River again, and 
proceeded in a north-north-west direction following an old indistinct 
trail. 

"It was fouud that the main branch of the river as shown on Mr. 
Poudrier's recent map, does not exist, the whole river occupying 
approximately the position assigned to the north-west branch on the 
map referred to. 

"In the vicinity of latitude 55° 50' there is a fine valley, with open 
grassy land, ten miles in length, in part of which the blue joint grass 
(Calamagrostis Langsdorjfii) grows to a height of seven feet and would 
yield four tons of hay to the acre. 

"vVe crossed the river in about latitude 56° where the water of 
Tam-a-tsi-a'-ten Lake empties by a short tributary stream into the .N asse. 

" The ownership of this place has long been a disputed point between 
the Tahltan and the Kit-wan-cool' peoples, and here many battles and 
massacres have taken place. 

"A few miles above this point the N asse bends sharply to the east, 
coming from a narrow gap in the hill s, and there is no stream coming 
into it from the north-west where the so-called north-west branch is 
shown as continuing, on the map previously referred to. 

"Tam-a-tsi-a'-ten is a beautiful lake, eleven miles long, lying within 
the eastern mountains of the coast ranges. From the head or western 
end of the lake, a low pass runs westward to Bear River which flows 
into the head of Portland Canal. 

"Travelling northward from the lake, we reached a mountain top 
which afforded a good view of the surrounding country and found that 
it would be useles. to attempt to reach the Stickine River with the 
supply of provisions we had with us. \Ve, therefore, returned as far 
as t he 'Grease trail ' and having sent the Indians to take back the 
canoe to E cho Cove, I started for the Skeena River accompanied by 
:M:r. Eaton. On the way we fortunately secured the services of two 
Indian boys to help carry our loads. 

"The trail traverses the wide open valley of the Au-kon, in which 
there is a large area of good land, though it is uncertain whether late 
and early frosts might not interfere with agriculture. No definite 
information could be gained upon this point. The average depth of 
snow is apparently about three feet. 

I 
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"Latitude observations taken with a seven-inch-sextant were obtained 
at various points. During the season 300 miles of track survey was 
made in canoes, and 230 on foot, necessitating 800 mile of travel." 

The cost of the season's work, including salary of assistant, was 
$1,884.18. 

Mr. l\IcEvoy was assisted by Mr. R. B. Eaton. He returned from 
the field on the 23rd of October, and has since been engaged in 
plotting a,nd compiling the season 's work. 

After returning from the field, the lst of November, 1892, Mr. R G. 
McConnell was engaged for three or four months in completing and 
seeing through the press, his report on a portion of the district of 
Athabasca (Part D, vol. V., Annual R eport, 1889-90-91). The 
remainder of the winter season was occupied in compiling a geolo
gical section through the Rocky Mountains, along the Howse Pass, 
from the data collected during the preceding summer. A section along 
the Bow a,nd Kicking Hor e Pass has already been published (Part D, 
vol. II., Annual Report, 1886), and other sections through the more 
available passes are in contemplation. \Vhen ·these are completed, 
important progress will have been made towards a proper understand
ing of the complicated structural geology of these ranges of the Rocky 
Mountains. 

Preparations for taking the field again were begun in April, and 
on the 4tl~ of May, Mr. McConnell left Ottawa with instructions to 
make a geological exploration of the Finlay and Omenica Rivers m 
the northern part of British Columbia. On this work he reports as 
follows: -

"We arrived at Quesnel on the 24th of 1ay, a few days having 
been spent at Chicago on the way west, in an examination of the 
geological and mining and mineral exhibits at the Columbian Exhi
bition. Owing to ditliculties in getting experienced canoemen and 
transport for our supplies to Fort McLeod, we were delayed for some 
days at Quesnel, and it was not until the 9th of June that we succeeded 
in getting away. The party consisted besides myself, of Mr. H. Y. 
Russell, from the Geological Survey Office, who acted as topographer, 
and four canoemen, two of whom were Indians. The delay at Quesnel 
proved most unfortunate, as in the meantime, the Fraser, up which 
our way led, had risen to its spring level, and the difficulty of 
ascending it was greatly inc.-eased. The men, however, proved both 
capable and willing, an<l in ten days' hard work we passed safely through 
the canons and worst part of the river and arrived at Fort George. 
At this point one of the Indians, frightened at the length of the 
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journey ahead of him, shammed sickness, and I was obliged much 
against my will to leave him behind, as he had shown himself an 
excellent canoeman. A Fort George Indian was engaged to take his 
place, and after a day's delay we proceeded up the Fra~er to the 
Giscome Portage, where we arrived on the 23rcl of J"une. At the 
Giscome Portage we left the Fraser, crossed over the Arctic Pacific 
watershed to Summit Lake, the source of one of the branches of Peace 
River. 

" The Giscome Portage to Summit Lake is seven miles and a half 
across, and we were occupied nearly three days in carrying over our 
canoes and outfit. 

"From Summit Lake we followed a chain of small lakes connected by 
short, crooked, and at times exceedingly rapid streams, down to 
McLeod's Lake. 

"Fort l\'l:cLeod, situated on the northern end of the lake, was reached 
on the 28th of June. \Ve expected to meet the pack train from Quesnel 
here with our summer supplies, but it ha,d be n delayed by the inces
sant rain , and flooded condition of the ri,·ers, and did not arriYe until 
a week later.* 

"\Vhile waiting we fitted up a canvas canoe and we al8o made a 
couple of short excursions into the neighbouring hills. Our provisions 
arrived at Fort McLeod on the 5th of July ; on the next clay we started 
dowi1 the l\IcLeod's Lake River and the Parsnip, and on the 7th 
reached the Peace. 

"The water in the Finlay branch of the Peace being still high, I 
decided to wait a few days before commencing its ascent, and to spend 
the time making a hasty examination of the mountains along the Peace 
River pass through the Rocky Mountains. Tiu~ range was here found 
to have the same structure as that which characterizes it further to 
the south, the mountains are built of westerly dipping beds, mostly 
limestone, but also including shales, quartzites, and conglomerates, 
ranging in age from Triassic down to Lower Cambrian. The beds 
are repeated several times by overthrust faulting; along the eastern 
edge of the range the Devono-Carboniferous limestones have been 
thrust up over the Cretaceous sa.ndstones and shales, and in going 
westward several similar faults are met with. Near the western edae 
of the range a high overthrust fault cuts through the western slopes of 
l\It. Selwyn, and has resulted in placing the Lower Cambrian quart
zites, conglomerates and shales over Upper C£tmbrian limestones. 

*A sketch map on a scale of five miles to one inch was made by Dr. Selwyn of 
the whole of this route from Quesnel via Fort George and thP Giscome Portage to 
Fort l\JcLeod, in 1875, and thence to Peace Riv'lr, and is published in the Geological 
Survey Report for 1875-76. 

2 
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Other evidence of the tremendous eastward shove to which the range 
has been subjected, is afforded by the crushed and contorted condition 
of many of the mountains. 

" After returning from the Peace River we moved our supplies up 
the Finh1y to the mouth of the Omenica, cached most of them there, 
and proceeded up the latter stre<Lm. In the first thirty-five miles the 
Omenica has a fall of from 400 to 500 feet, and its current Aows with 
almost tol'rential rapidity. Two canons occur in this reach. The lower 
or Black Canon is situated about five miles above the mouth. At this 
point the river is confined for <tbout half a mile between nearly 
vertical walls of gneiss. Near the upper end a huge rock rises in 
midstrea,m in the ;1lready narrow channel and Ly partially blocking 
it causes a wild rapid when the river is in flood. It was at this 
point that Butler, in 1873, lost his canoe. About twenty miles 
further up <1 second e11non, known as the Little Canon, was met with, 
but its navi("fation is comparatively easy. 

" A few miles above the Little Canon the grade suddenly lessens, 
and thence upward for many miles the Omenica meanders with a gentle 
current from Ride to side of a wide, flat bottomed valley. 

"\Ve reached Germansen Landing, forty-five miles from the mouth, on 
the 2lst of July; ;1 short trip was made from thi!:i point to Gemmnsen 
Creek and Manson Creek; very little gold is now being obtained from 
these two creeks, and the mining popubtion, once numbered by thou
sands, has dwindled to about fifteen. Gold is obtained both from the 
river bm·s and from the glacial gravel underlying the boulder clay. 
The former have been worked out, to a large extent, but only the 
richer portions of the Jatt.er have been touched, and when cheaper 
communication with the outside world is effected, they promise to 
become of considerable value. 

"We returned to the Omenica on the 23rd of July, and proceeded 
up to Old Hogem, which we reached on the 26th. The current in 
this part of the river is ea,sy, until within a few miles of Hogem, where 
swifter water is met with. The valley ranges from half a mile to a 
mile in width, and is bounded on both sides by mountains from 3,000 
to 4,000 feet in height. From Hogem I made a trip on foot via 
Vital and Tom's creeks to Tatla Lake, a distm1ce of about forty-two 
miles, while Mr. H,ussell continued up the river for some distance. 
Vital Creek was the first paying creek struck in the Omenica district, 
and the discoverer, 1\Ir. Vital, with a couple of other men, was found 
still at work on it, although very little gold is now being taken out. 
Tom's Creek or New Creek was not discovered uutil 1889, it paid 
very well . for two seasons, but is now also nearly exhausted. From 
fifteen to twenty men were employed on it during the past summer. 
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About $100,000 is reported to have been taken out of it ince its 
discovery. 

"The rocks exposed along the Omenica consist at the Black Canon 
of gneiss, mica schists, quartzites and limestones. Resting on these 
but apparently confined to the valley of the stream are soft conglo
merates, shales and sandstones, holding plant remains either Cretaceous 
or Tertiary. Further up hard unfossiliferous lime tones were met 
with. These are succeeded by gneisses and mica schists, followed by 
shales, quartzites ancl conglomerates, evidently belonging to the Bow 
River series (Lower Cambrian), and then by limestones again. ThA 
latter probably belong to the Castle Mountain group of the Rocky 
~fountains: above these and exposed all along the river from below 
Germansen Landing to New Hogem is a great series of green rocks, 
distinctly folia,ted in places, but often passing gradually into a massive 
eruptive looking variety. Interbedded with it are bands of dark 
shales, limestone, serpentines, and in one place a red magnesite. At 
New Hogem granites come in and are exposed along the river as far as 
Old Hogem, and for a couple of miles along the trail to Vital Creek, 
when they are replaced again by the green a,nd dark schists. The 
latter are then exposed all along the tr:til until the valley of Tatla 
Lake is reached, when Cretaceous conglomerates and sandstones 
succeed and continue to the lake. The green and dark shales consti
tute the gold-bearing rocks of the district. 

"After finishing the examination of the section through to Tatla 
Lake, I returned to the Omenica, and J\Ir. Russell having already 
arrived, we immediately commenced the descent of the river and rea
ched our cache at the mouth, on the 3rd of August. Preparations were 
then made for the ascent of the Finlay, and on the 5th oE August our 
long journey up it was begun. The water, though still moderately 
high, had fallen several feet, and some of the bars being exposed, we 
were enabled, much to the relief of the men, to replace to some extent 
the pole by the tracking line. The current for some di1;tance above 
the mouth of the Omenica is moderately easy, and good progress was 
made. Further up swifter water was met with, and some trouble and 
danger Wfl.S experienced in getting round the numerous drift piles 
lining the banks. On the 8th of August we reached Fort Grahame, a 
'mall fur trading post belonging to the Hudson Bay Company. 

"We remained there a couple of days for the purpose of climbing 
the neighbouring mountains, and obtaining all possible information 
from the Indians about the upper part of the river. Their knowledge 
of the river as far as the forks was fairly correct, but above that 
became very vague. On the 12th of August we recommenced our 
journey and on the 13th came to the In-gin-i-ca River or south branch of 
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the Finlay, a, stream about 125 feet wide; i t has not yet been explored. 
On the 15th we reached the Little Canon, the Deserter's Canon of 
Arrowsmith's map of 1 54. A portage of half a mile was made here. 
Frorn the Little Canon to the Forks, a distance of about sixty miles, 
the river continu s its north-we3terly course following closely the 
western base of the Rocky Mountains. The Forks or the junction of 
the Finlay and Qua-da-cha (white waters) was reached on the 2bt of 
August. At this point the Finlay River leaves the grea,t Yalley which 
it has followed from its mouth, and which separates the nameless 
ranges bordering it on the west from the Rocky Mountains, and 
turns abruptly westward. The valley continues and is occupied by 
two tributaries of the Finlay, the Qua-da-cha and the To-chi-e-ca. 
The former soon turns eastward and heads in a great glacier situated 
near the summit of the Rockies; the latter heads in two small lakes 
about forty-five miles north of the Finlay. 

"A short distance further on in the same valley is another lake from 
which according to Indian report the waters of the Turnagain or Black 
River, a tributary of the Liard, issue. 

"After leaving the valley just referred to, the Finlay cuts through 
the range to the west and then again turns north-west. The current 
becomes much swifter, and about twelve miles above the To-chi-e-ca the 
valiey narrows to a canon, we continued up the canon for about four 
miles and then landed in order to examine a dangerous looking rapid 
just ahead, a portage proved to be practicable here, but as the canon 
seemed to be of great length, I judged it better to camp, and explore 
it throughout before proceeding further, as the Indim1s reported it 
unnavigable. Our mo t experienced canoeman was sent forward for 
this purpose and returned with an adverse report. Although I Imel 
some doubts as to the accuracy of this report, I deemed it ad vi able, 
as the men all showed great unwillingness to proceed further with 
canoes, to endeavour to explore the remainder of the river on foot. 
A valley led oft to our left in a westerly direction and I hoped by 
following it up to strike the river again above the great southerly 
bend, which I had been informEd the Finlay made near its head. 

"The canoes and outfit were cached and on the 25th of Augm;t we 
started over land, and afte1 three days hard tramping over windfalls, 
through muskegs and ice cold mountain streams, we had the satisfac
tion of again rea,ching the river, having cut off by our march through 
the mountains about half the distance. Two of our men were sent 
back here, while with the remainder I continued on up the river,
here a long succession of rapids and canons-and in half a day reached 
the south end of Lake Tchutade. 
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"Lake Tchutade (narrow water between mountains) is seldom more 
than 200 yards wide, and is simply an enlargement of the river. 
'Walking along it proved extremely difficult, owing to the fallen timber 
and dense underbrush, and after proceeding up it for a few miles, I 
decided, as the lake followed the strike of the rocks and little geolo
gical information could be obtained by going further, to climb the 
mountains bordering the lake on both sides and then return. Mr. 
Russell ascended the eastern range, while I crossed the lake on a 
raft and climbed the range on the opposite side. From the elevation 
reached the narrow lake could be seen for a distance of about fifteen 
miles. The valley then divided, one branch turning eastwards, while 
the other bent to the south-west. I should have liked to have followed 
up the lattP.r, as it may contain a second lake, but the state of our 
supplies did not admit of it. 

"Lake Tchutade must have been originally much wider, but has 
been silted up and reduced to river-like proportions by the materials 
brought down from the glaciers which crown many of the neighbouring 
mountains. It occupies a rock basin, probably produced by an eleYa
tory crustal" movement near its outlet. 

"We commenced our return journey on the 30tb of August, and 
reached the canoes late on the following evening. On the lst of 
September we descended the Finlay to the mouth of the To-chi-e-ca. 
The Indian route to Dease River, and the Stikine which follows up 
thi stream was explored by Mr. Russell for some distance, and on the 
way back a short excursion was made by the writer into the Rocky 
Mountains. We reached the mouth of the Finlay on the 14th of 
September. 

" The geological section afforded by the Finlay is much inferior to 
that on the Ornenica. For the first 150 miles it follows the strike of 
the neighbouring mountains, and shows occasional sections of the 
gneisses and mica schists of which they are built. "umerous sections 
of conglomerates and plant-bearing shales and sandstones similar to 
those found on the Omenica above the Black Canon are also exposed 
along this part of the river. After bending to the west, the Finlay 
cuts through green schists, and then in apparently conformable des
cending section through limestones and calc-schists (Castle Mountain 
Group), quartzose shales and conglomerates (Bow River series), and 
gneisses and mica schists probably Archrean. The latter rest on and 
dip away from coarse grained granite and diorites, the eastern boundary 
of which follows the western shore of Lake Tchutade. The green 
schists are probably a continuation of the gold-bearing schists of the 
Omenica, but if so the band becomes much narrower towards t he 
north. 
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"Gold was found along the Finlay and on all the streams coming 
into it from the west, in some places in sufficient quantities to deserve 
the attention of the prospector. It would be impossible, however, to 
indicate these places, until a map has been prepared. No gold was 
obtained from the streams flowing from the Rocky }\fountains above 
the Little Canon. The section of country drained by the Finlay has 
never been prospected to any extent, owing to the difficulty and 
expense of access to it, and the same may be said of the greater part 
of the Omenica country also. I have little doubt, judging from the 
gold indications met with in the hurried explorations of the past sum
mer, that if easier and cheaper communication with the outside world 
was opened up, paying gold districts would be discovered, and this is a 
matter which well deserves the attention of the provincial authorities. 

"vVe returned from the Finlay by the Parsnip, McLeod Lake and 
Crooked rivers, reaching the Giscoroe Portage on the 24th of Septem
ber. The run down the Fraser was made in three days, and we 
arrived at Quesnel on the 30th of September, and at Ottawa on the 
20th of October. 

"Cost of season's exploration, $2,642.60." 

1\lr. Dowling was occupied during the early part of the year plotting 
the surveys of the preceding season and compiling a map, on a scale 
of eight miles to one inch, of the country included in the explorations 
of'Messrs. Tyrrell and Dowling in the Athabasca district during 1892. 
This is in manuscript form and in the hands of Mr. Barlow, chief 
draughtsman, to he published with the report of the exploration. 
It embraces the country included between the 54th and 60th parallels 
of north latitude, and the meridians of 101° and 112° W. longitude. 
It is noticed by Mr. Barlow in a subsequent page ofthe present report. 
In the latter part of April, Mr. Dowling was requested to prepare for 
an exploration in the southern part of the district of Keewatin and 
eastern Manitoba, east of Lake vVinnipeg, a hitherto wholly unexplored 
area included between that part of the Beren's River already explored, 
on the north, and Winnipeg H,iver, and its northern branch, the 
English River, on the south. Of the headwaters of the southern 
branch of Beren's River and Blood Vein River, comparatively little 
was known, even by report, and the present season's work was directed 
mainly to exploring the southern and eastern branches of the Beren's 
River, and locating the headwaters of the eastern branches of the 
Blood Vein Hiver. 

In order to obtain information in regard to the best means of rea
ching the district and obtaining supplies, Mr. Dowling communicated 
with the officers of the Hudson Bay Company in charge of trading posts 
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in that vicinity. Mattawa, a winter trad ing post on the English River, 
below Lac Seu!, was recommended as being the most accessible and 
centrally located point from which to begin t he explorations north ward. 
Supplies were tnerefore shipped from Rat Portage to \Vabigoon Tank 
on the Cmuidian Pacific Railway. Two canoes were also ordered from 
Peterborough and shipped to the same point. 

Of the season's work Mr. Dowling reports as follows: "On the 
29th of May I left Ottawa for -Winnipeg vici Chicago, where I remained 
thirteen days in order to study the very large and varied geological and 
mineralogical exhibit of the several states and foreign countries in the 
Mines building. On the 15th of June I reached -Winnipeg, where I 
was joined by l\Ir. J. U. Gwillim, a student of applied science, l\IcGill 
University, who had been nominated as my assistant for the season. 
\Ve proceeded to Rat Portage, where canoemen were hired, <mcl on the 
22nd of June, the party started northward from \-V abigoon. The 
distance to the first lake on the canoe route is about nine miles and is 
now made by wa,gon. The road passes over t11 o ridges, which rise to 
about one hundred and eighty feet above the lakes between which they 
form the watershed. They appear to be principally composed of well
rounded houlclers, with pebbles and gra•el; their summits are imrrow 
and trend in a north-east a,nd south-west direction. Other ridges of a 
similar kind were seen north of Shallow Lake. The route to Lac Seul 
leads through Sanely Lake, l\Iinnietakie Lake, and several others on 
the upper waters of the English River, previously explored by Drs. 
Selwyn and Bell in l872. * The geological features proYecl interesting 
as a great part of the route is through an aretL of Huronian rocks. 
\Ve arrived at Lac !::leul post on the 26th of June, where we hired 
the only aYailable man who was acquainted with the route from 
Mattawa to the Beren's River. There seems to be lit.tie travel through 
this country, even by the Indians, and the mu,n we eng11ged knew but 
one route. 

"Before we reached Shallow Lake we were fortunately overtaken 
by some Bel'en's River Indians, and one of these was hired to guide us 
by their short route. We subsequently 1·eturned by the one known to 
our Lac Seul Indian. 

"Our course wa~ briefly as follows :- From the western end of Lac 
, eul we descended the English River about ten miles to the l\Iattawa 
River, up which we turned. Five miles brought us to Shallow Lake, 
which is about ten or twelve miles long in a northward direction. 
At its northern end two streams enter, the eastern one from Little 

hallow Lake, into which the waters of Trout Lake River flow. The 

*Geological Survey Report, 1872-73, pp. 87, 111. 
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other stream drains Red Lake and other fair sized lakes, Keg Lake 
and Gull Rock Lake. \Ve ascended l'led Lake River, making three 
short portages to Keg Lake, whete the rock is a red slightly foliated 
granite. On the next lake, Gull !'lock Lake, there are inclusions of the 
darker rocks of possibly Huronian age in the granite, and the western 
shore is mainly composed of the e rocks, which continue to Red Lake. 
On entering Red Lake we turned north and ascended a small stream, 
coming in at nearly the extreme north-east corner of the lake. This 
stream was followed through Little Red Lake and then, much 
diminished in volume, through several smaller lakes to the height of 
land. Two portages, with an aggregate length of two miles and a 
half, with a small intervening lake, brought us to the \Vhite River, or 
rather a lake out of which a small sLream, the source of White RiYer, 
runs. This we followed down, making a number of short portages and 
turning around innumerable sharp bends until it had increased in 
volume to a fairly navigable stream with a straighter course. 1t joins 
the southern branch of the Beren's River at Pekangeikum or Dirty 
Vi~ater Na,rrows Lake. Here is an Indian Reserve on which we saw 
several houses and on a small island near by, a patch of potatoes. 

"Our course thus far had been pretty nearly north from Reel Lake. 
We now turned eastward ascending this branch of the Beren's River, 
passing through Sturgeon Lake which is about seven miles long with 
an average width of one mile. The river above this lake has several 
heavy falls at which everything is portaged, while there are other 
rapids which are not too rough to pull up by line. A series of three 
lakes is next reached, the first being Goose Lake on which formerly 
the Hudson Bay Company maintained a small trading establishment. 
Next is Fairy Lake, and then a second Goose Lake. Shortly above 
these lakes a small stream coming from near Cat Lake joins the river. 
\Ve, however, followed up the southern branch till we portaged about 
a mile, to a long lake called Sbaboomene, the waters of which flow 
eastward to Cat Lake l'liver. From the extreme southern end of 
Shaboomene Lake we crossed by the W ornan portage a mile long, to a, 
series of lakes. The largest, called Woman Lake, draining to Shallow 
Lake Ly a stream joining the Trout Lake !'liver. 

"From Red Lake north to Beren's River and eastward as far as we 
went on that river, Laurentian gneiss and granite only were seen. On 
the first large lake south, previously mentioned as draining to Cat 
Lake River, dark green schists similar to the Red Lake rocks make 
their appearance and are continuous southward through a number l•f 
lake stretches and tlirough \Voman Lake. \Voman Lake is the largest 
in this basin, a.nd is about ten miles long. In the southern part a 
deposit of magnetite was noticed on a small island. This might be 
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of some future value except that the quantity appears to be limited by 
the size of the island which is a mere rock. The stream draining 
\Voman Lake is at first broad and deep with little current to Little 
Bear Lake where the schists, etc., give place to and are succeeded by 
granite. The nature of the country then changes somewhat, the hill 
are rough but of an even outline and lower elevation, a marked differ- . 
ence from those bordering the lakes where the rocks are of a more 
varied composition. South-westward from Little Bear Lake the stream 
contracts with several falls and rapids, at which four portages are 
made. Snake Lake, a small expansion of the river, was next crossed. 
Below it the river enters a gorge with many rapids and falls, past 
which we portaged a distance of half a mile. The fall, in that distance, 
as measured by aneroid, ·being fifty feet. 

" Shortly below this the stream joins Trout Lake Itiver. Our 
provisions being exhausted, we could not visit Trout Lake. vVe 
therefore pushed on to Mattaw<l, where " ·e expected a supply forwarded 
by the Hudson Bay Company from Lac Seul. Trout Lake River 
below this becomes much larger, running in an average south-west 
direction till it empties into Little Shallow Lak13. The rock exposures 
are very few in this part of the riYer, owing to a greater accumulation 
of morainic material. At all but the lowest rapid or fall, however, 
the rock is exposed and is generally a dark grny and green homblendic 
and micaceous schist re embling that on the lower part of Red Lake 
River and on Shallow Lake, and is prnbably a highly altered band 
of the Keew;itin rocks. SeYeral la1·ge dykes or masses of red granite 
are found to cut these and are most conspicuou::; at the rapids. The 
lowest rapid is caused by an accumulation of boulders in the channels, 
which are derived from a, gravel ridge through which the river has cut 
its chn,nnel at this point. Below this the river is quite straight and 
app;irently deep. It enters Little Shallow Lake a1. its northern end 
and leaves it at the north-west corner. On the lst of July we reached 
Mattawa, where we found some supplies stored for us. Mr .• Gwillim 
was sent with one canoe and two men to R.at Portage for sorue other 
provisions which we needed, that the post on Lac Seul had not been 
able to supply. I took this opportunity to make a trip to Red Lake 
to study the rocks of that ba~in and to make a log traverse of its shores. 
Red Lake is of a very irregular shape and may be de,;cribed as lying 
about e;i,st <111d west in a trough of Huronian rocks. It has a length of 
twenty-five miles with <tn average width of two miles. Dr. Bell makes 
fuller mention of it in pp. 5-6 of the summary report.* l\Ir. Gwillim 
returned on the 3lst July, and the whole party proceeded to Trout La,ke 

*Geological Survey Report, 1882-3-4. 
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of which I made a log traverse and c;i,reful examination of the rock::i. 
The Huronian areas both to the east and west were expected, from 
their strike, to be found on some pai·ts of this lake, but only fragments 
of the dark rocks included in gneiss and granite were observed. Trout 
Lake is the largP,st sheet of w;i,ter in this di trict; it is sixteen miles 
long and about eight broad. The shores, more particularly of the 
southern part, are thickly strewn with boulders, and the surrounding 
hills, except a high ridge running parallel to the south-west shore are 
not of any great elevation. The top of this ridge is a series of closely 
joined hills steep on their northern face and more gradually sloping 
to the south, a.veraging about two hundred and sernnty feet aboYe 
Trout Lake and 1,575 feet above sea. The m<Lterial composing them 
appears to be a mixture of sand and boulders all well rounded. The 
ridge on its summit is mostly of boulders and is probably of rnorainic 
origin. It '~as observed by us pretty continuoudly from the first rapid 
on Trout Hiver, to the west end of Trout Lake, and by Indian rnport 
extends northward to l\Iikiame Falls on the Beren's Hiver, where we 
made a portage over a high ridge of sand and gravel with a few 
boulders. 

" To the south-west of this ridge, in several places, large areas seem 
to be covered with stratified beds of sand. On Gull Hock Lake 
expo ures of sand occur showing a thickness of twenty to twenty-five 
feet. At l\fattawa the sand gives place to light clay interstratified 
with sand, and afforc18 better soil for gardens than further north. 
On Lac Seul several exposures of sand with thin clay partings are 
seen in the neighbourhood of the Hudson Bay Company's post, n,nd 
immedia.tely south across the lake n, steep cliff of sand which was not 
visited, appears to be much higher than the rest, possibly rising to 
eighty or one hundred feet. 

"From Trout Lake 1 went with light canoes to the eastward, cro sing 
the vV oman Lake area, finally portaging to a small stream flowing to 
the western end of Lac Seul. Following this down we reached ::\Iattawa 
on the 17-th of August. \Ve found the Huronian rocks of the vVoman 
Lake area to extend further to the east, and from their strike they 
may possibly reach Cat Lake Hfrer. The southern limit is crossed on 
the stream about fourteen miles north of T,ac Seul, and is about east 
and possibly a continuation of the belt which touches the northern 
and western end of Shallow Lake, ma.king this a much larger area, 
though not as varied a section as the Red Lake trough. In the mean
time, Mr. Gwillim was sent to make a log survey of Little Shallow 
L:i,ke, and the western shore of hallow Lake and collect specimens 
from the several rock exposures; this be successfully accomplished 
and arrived at ?.Iattawa on the 16th of August. 
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"Having travelled all the routes known to our guide, I returned 
to Lac Seul and discharged him, endeavouring to get a man that knew 
the country further west. The one obtained professed to know the 
country south and west of Red Lake, and we therefore started west
ward going down the English River to Maynard's Lake, going up a river 
at its west side to a series of three lakes joined by short river stretches 
or narrows. The name Long Legged Lake is given to this group. 
After making a survey of the whole we tried to find a way across to 
Red Lake to the north, but missed the road and as we were likely to 
lose too much time we returned by the English River to 1\Iatt1Lwa, 
thence to Gull Rock Lake, where we tried another route to the west 
through Stoney Lake to the two Medicine LfLkes lying between Long 
Legged Lake and Red Lake. The portage of Long Legged Lake was 
found and paced across. Then by a small stream flowing north we 
reached Red Lake. 

"In the meantime, 1\Ir. Gwillim wfts completing the survey of a lake 
north of Gull Rock Lake, the position of which we fixed by bearings . 
from the high ridge south of Trout Lake. This would therefore connect 
the surveys round by the Trout Lake RiYer and Trout Lake with 
that up Red Lake River. A small lake or extension of the north-eastern 
part of Red Lake was also examined and surveyed by Mr. Gwillim 
previous to joining us on Red L::i,ke. A few days were spent examin
ing a route by a clmin of lakes to the south-west of the wf'stern extre
mity of Red Lake before completing the work of the season. 

"Of the timber seen during the travel little need be said. South of 
Lac Seul white and reel pine was frequently seen in small groves, and 
on the lake ft few patches only. A few trees of red pine were seen 
on Red Lake, but none further north. Cedar was noticed in small 
quantity to the height of land, but none furthe_r north. 

"The country in the vicinity of the headwaters of the southern 
branch of Beren's River is generally sandy and covered by a thick 
scrub of jack pine. 

"\Ve left for Lac Seu! on September the 20th, and fLrrived at the 
Hudson Bay Company's po t on September the 25th, where our 
accounts were made up and guide paid off. We arrived at the end of 
the Portage to \Vabigoon Tank on Friday evening, September the 29th, 
and had our baggage taken across by team on Saturday. The canoes 
and heavier camp equipments were stored in the warehouse on Sandy 
Lake, the rest at the store at W fLbigoon Tank. Arrangements were 
made with the officers of the company to ~hip the smaller canoe to 
Rat Portage, to be repaired, so as to bP. of some use for another 
season. October the 2nd was 'pent in Rat Portage, paying off the 
men and making up accounts with the Hudson Bay Company. I. 
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arrived in Ottawa on October the 5th, n,nd have since been engaged 
plotting the various surveys made during the season. 

"Observations for latitude were taken wherever possible, to check 
surveys, also bearings on the sun near the horizon for variation. 
About thirty-seven photographs of interesting geological features were 
taken, and a series of 149 specimens of rocks collected. 

"Of the geological result;; of the present explorntion it will be seen 
from the accompanying sketch map that a very large and long branch 
of the Beren's RiYer has been found extending much further to the 
east and south than wa previou;;ly known or mapped. The eastern 
.limit of the waters flowing westward by the valley of the Beren's 
River is very nearly 92° IV. long., while the southern limit of the 
basin is in the latitude of 51 ° 15' This therefore adds to our 
knowledge of this river, a branch which with its tributaries forms 
perhaps the largest part of the river, giving a total length of 260 
miles from its mouth to its eastern source. The headwaters of the 
Blood Vein River are also found at a remote distance from its mouth, 
and show that this river flows in a valley extending south-east to a 
distance of one hundred and twenty miles from Lake ·Winnipeg. Of 
the geological features the most important is the discovery of a large 
area of Huronian rocks lying to the eastward of Trnut Lake. The 
ea twarcl extension of this area has not yet been defined, and it may 
cover a large area. " 

Cost of the season's exploration, Sl,511.16. 

l\Ir. Mcinnes's work during the past year has been entirely devoted to 
the completion of the surveys and observations made by himself and 
the late Mr. Smith, in 1892, with the object of perfecting for the 
engraver and for publication the two sheets, No. 6 and No. 9, of the 
Ontario series of geological maps on a scale of four miles to one inch. 
These sheets cover an area of 6, 912 square miles west of Thunder 
Bay between the 48° 30' and 49° 15' of north latitude and between 
the 89° 15' and 92° 30' of west longitude. 

From January to l\fay, l\Ir. Mcinnes was occupied in plotting, reduc
ing and compiling the surveys that had been made during the summer, 
as well as all available Crown Lands and other surveys, also in 
studying and working out the notes made by Mr. Smith and himself 
in reference to the geological structure of the areas that had been 
examined. In doing this it was found that some further surveys and 
examinations were needed to complete the work on sheet No. 6, but 
.that as these were not extensive they could be easily taken up during 
the summer in connection with the work still required for the comple
•tion of sheet .:r o. 9. 
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Mr. Mclnnes left Ottawa for the summer's work on the 26th of · 
May ; sixteen days were spent, en route, at Chicago. 

Mr. vVm. Lawson, B.A., of Toronto, was engaged as assistant for 
the season. He had already spent several seasons in this field and 
his services were consequently of great value. He commenced work 
on the 9th of June, and first completed a micrometer and compass 
survey of the route from Lankoping station on the Canadian Pacific 
Railway across to Dog River and thence by Dog Lake and the Kami
nistiquia River to the north line of the township. of Ware, a distance 
of about sixty miles. Between the 22nd and the 29th of June, and 
while Mr. Lawson was so engaged, the time was spent by Mr. Mclnnes 
in an examination of the Matawin River, where considera,ble prospect
ing for iron ore has been done. Mr. Mcinnes found that much work 
in the way of stripping and sinking test pi~s, etc., had been done on 
various locations and that deposits of magnetite of great thickness, . 
but largely interbanded with cherty and jaspery layers, had been 
discovered. 

An interesting conglomerate band occurs at two points on the 
river. It shows waterworn pebbles of cherty black slate quartzite, etc. 

July the lst to August the 5th was spent in the examination of a 
route through vVindigoostigwan and Crooked Pine lakes, the Aticokan 
River, Steep Rock Lake and Seine River, returning to the railway at 
English River, by way of Turtle Lake, etc., a total distance of abnut 
150 miles. The iron bearing range along the Aticokan was examined 
at a number of points, and although the trenches and test-pits, . 
which bad been made, were largely filled by caving in, enough was 
seen to show that there exist along the east.ern half of the range, 
extensive deposits of remarkably rich and pure magnetite. Towards 
the western end of the range the ore bodies are banded in character, 
and the belts of clean ore are not extensive. Veins at Harold Lake, . 
north of the Seine H.iver, hold galena and pyrite, and show free gold 
in promising quantities. The very interesting rocks about Steep Rock 
Lake were examined, and the facts noted were found to be in accord 
with the views as to the age and stratigraphical relations of the series, 
expressed by the late W . H . C. Smith, in a paper read at the Ottawa 
Meeting of the Geological Society of America on the 30th December, 
1899,, * and by H. L. Smyth, in t he American Journal of Science, 1891, 
vol. XLII., pp. 317-331. The series shows evidence of complicated 
folding at two different times and caused by forces acting from diffe
rent directions. I t includes heavy beds of limestone, beds of sand
stone, slate, greenstone, etc., and seems to occupy a position above the · 

*Bulletin of the Geological Society of America, vol. IV., pp. 333-348 .. 
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great mass of the Huronian (Keewatin) rocks of the district. Mr. 
Lawson made surveys of lakes, etc., along the route which will add to 
our knowledge of the topography of the region. 

August the lOth to September the 6th was occupied in a survey of 
a series of lakes lying between Konepiminanikok and Windigoostigwan 
lakes, west of the township of Kars. The whole route was found to 

· lie in gneisses, an extension of those which occur at Pickerel Lake to 
the west. The route is a difficult one, with long portages, and the 
total distance traversed in going and returning was about 140 miles. 

The last month of the season, or until October he 8th, was utilized 
to make a micrometer survey from Lac des Isles, b a series of lakes to 
the north branch of Dog River and down that river to where the old 
Red River route leaves it and st.rikes across towards Savanne River, 
a distance of about sixty miles. This route was found to be occupied 
everywhere by gneiss, though the presence of boulders of Nipigon 
rocks in large numbers along the upper stretches of the north branch, 
indicate that this series is probably in place at no great distance to 
the north. The north branch of Dog River was found to have its 
source in a small lake lying in N. latitude 49° 15'. The total distance 
travelled in the different traverses and surveys during the summer was 
in the vicinity of 600 miles. Ottawa was reached on the lSth of 
October, and office work taken up, attention being first given to the 
plotting and reduction of the surveys made during summer. vVhen 
the work is finished it will afford all the data required to complete 
sheets N os. 6 and 9 for the engra,·er. 

The cost of the season's explorations was Sl,752.76. 

After the close of the field operations on t he Sth of October, 1892, 
Mr. A. E. Barlow, assisted by Mr. J. F. E. Johnston, was engaged 
in plotting the instrumental surveys which had been made, copying 
and reducing township and other plans and in making such rough 
compilations of the Crown Lands surYeys and their own as were 
necessary for use in the field. The specimens collected had to be per
manently labelled and studied in connection with mapping the geolo
gical and lithological boundciries. Besides the e principal duties some 
time was taken up in preparing accounts of expenditure in connection 
with the field work and other matters of minor importance. Before 
leaving for the field last spring it was thought possible to complete 
sheet 131 of the Ontario series of geological maps, but a few weeks of 
next season's work will be required before this map is ready for publi
cation. 1\'Ir. Barlow reports as follows :-

"During the whole of the past year I have been assisted by 1\Ir. J. 
F. E. Johnston of this department, who has had charge of the topogra-
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phical portion of the work. He left Ottawa on the 18th of i\Iay with 
instructions to make a survey of the roads in the vicinity of l\Iattawa, 
and after its completion to undertake a re-survey of Lake Keepawa. 
He was joined in the field by Messrs. A. M. Campbell, of Perth, and 
E. JU. Burwash, of Victoria University, Toronto, both of whom by the 
zealous performance of their duties contributed much to the uccess of 
our exploration. The old survey of Lake Keepawa, made many years 
ago for timber limit purposes, was found very inaccurate in places, 
while in others the survey did not give sufficient detail. 

"The re-survey of this crooked stretch of water necessitated a 
micrometer line of three hundred mid thirty-five miles, which served as 
a base for further triangulation. This survey, when plotted, will repre
sent very faithfully the tortuous shore-lines and numerous islands of this 
lake. Mr. Johnston completed this survey on the 26th of July, being 
delayed by violent wind and rain storms, especiall)• in the earlier part 
0£ the 8eason. As usual, a great portion of the time was occu1 ied in 
making such surveys, as they were very necessary to enable me to 
delineate the geological details with sufticient accuracy, but the divi
sion of the work, 1\lr. Johnston devoting his whole time a,nd attention 
to the topography, enabled me to work out the geological structure in 
greater detail. 

"From the 18th of May to the 6th of June, in compliance with 
your instructions, I was in Chicago, engaged in studying the very 
instructive exhibits of rocks nnd minerals 11.t the World's Columbian 
Exposition. 

"Lea Ying Ottawa for the field on the l 9th of June, I reached Sud
bury the following day and was joined by Dr. Adams, of 1\lcGill 
University. Together we made a further examination of some of the 
many points of cieological interest presented in this disti·ict. 1\lr. H. 
N. Topley, photograher to the department, accompanied the party and 
took some additional views of geological phenomena, be ·ide colouring 
other views previously tiil-en, to illustrate some of the contacts exposed 
in the vicinity of the Canadian Pacific Railway. 

"Leaving for lYiattttwa on the 26th of June, a few days were spent 
examining the rocks of that neighbourhood. The greater part of July 
was occupied in a detailed examination of the rocks exposed on the 
shores of the Ottawa River and of Lake Temiscaming from the old 
Hudson Bay Company's post to 1\Iattawa. During the same time Mr. 
Topley took some excellent large geological photographs. During 
August and September the country lying to the south of the 1\latta
betchouan RiYer and Rabbit Lake was examined, and Mr. Johnston 
made careful micrometer surveys of all t he available routes connecting 
with the base and township lines of the Ontario Crown Lands Depart-
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ment as well as with surYeys made by me during the previous summer. 
The streams in this district are very small, and with the exception of 
the Mattabetchouan River are only travelled by the Indians in winter 
or early spring, so that a great deal of time was consumed in chopping 
out the mirrow portage roads necessary for carrying the supplies from 
lake to lake. The country is all densely wooded and is covered with 
a second growth of very excellent white and red pine, which although 
nither small, in many cases, for square timber would make excellent 
~aw-logs. The line of the ~ipissing and J arnes' Bay Railway, as 
located last summer, runs north from X orth. Bay passing to the east .of 
Lake Tilden and Lake ~Iarten ancl thence crosses Wicksteed Lake by a 
number of rocky islets. It then continues to the west of Boice, Red 
vY ater and Rabbit lakes and re<tches Temagami Lake at the north
western extremity of the north-east arm. This is as far as the line 
has been located, and the engineers consider it an eminently feasible 
route. Most of the country tnwersecl is comparatively fiat, but drops 
suddenly in the vicinity of Lake Terniscaming and the Ottawa River 
which seems to occupy a very low depression. Lake Temiscaming, as 
its name implies, is very deep and the captains of the steamers plying 
on its waters assert that off the mouths of the Keepawa and Mont.real 
rivers the lead only touched bottom at 1,800 feP.t. A sketch of the 
geology has already appeared in last year's summary n.nd it is thought 
unnecessary to go into further detail pending the publication of the 
finished report. The main geological boundary on the sheet, the 
division between the Ltturentian and Huronian, was examined in 
further detp,il and can now he mapped with great precision. A collec
tion of fossils comprising about 500 specimens was made from an outlier 
of the Niagara formation exposed on the shores of Burnt Island 
(Mann Island), besides about twenty specimens from a small outlier of 
limestone (Trenton 1) reposing on the gneiss on the north shore of the 
Ottawa River about five miles and a, half below Mattawa. A boulder 
of diabase was found on the west side of Bear Island, Lake Temagami, 
containing porphyritically developed crystals of plagioclase. The crys
tals are very large and exhibit the twinning lamelloo with great beauty. 
They may represent the original condition of the altered form of 
plagioclase, Huronite, found in situ in many places near l\Iissinaibi 
station on the Canadian Pacific Railway, in the vicinity of Lake Huron 
and elsewhere. 

"Some fine specimens of rnicrocline (amazon stone) and perthite were 
obtained from lot 7, concession B of the township of Cameron. These 
have been placed in the museum. A good suite of about 700 specimens 
was collected, representative of the Laurentian and Huronian rocks as 
exposed in this region. The e have all been properly trimmed and 
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permanently labelled and samples of over a huntli;ed of the more 
doubtful ones have been sent to Germany to be cut in thin slices for 
future ,study under the microscope. 

"The measurements made were: by micrometer and compass 504 
miles, pacing and compass fifty-thhe miles, total 557 miles. Finishing 
the survey we returned to Ottawa on the 12th of October. 

"After t he close of the season's field work, Mr. Johnston was occupied 
till the end of the year in plotting the various surveys made. During 
November, Mr. Barlow's time was taken up in classifying and arranging 
the numerous rock specimens collected. In December, it was deemed 
advisable that he should proceed to Montreal, and with the assistance 
of Dr. Adams, who has been at work for the Survey on areas of similar 
rocks in southern Ontario, study sections of the more doubtful spe
c.:imens under the microscope." 

The cost of the season's explorations was $2, 107. 

Dr. Bell reports as follows on his work during th(past year :
"Between the beginning of the year and the commencement of field 

operations the time was spent in the office as usual, in going over thn 
notes of the previous season's operations, plotting the surveys and 
explorations which had been made by myself and assistants, and in 
studying the geological results. A portion of the time was required 
for correspondence and supplying information asked for, in making 
preparations for the next season's field-work, etc. A report was partly 
prepared in reference to sheet 127, but as the geology of sheet 129, 
which was to be worked out during the sumruer, is a continuation of 
the former, it was decided to incorporate the descriptions of these two 
sheets in one report, as soon as the field work required for the latter 
should be completed. 

'' During the season for field operations, I again carried on the 
working out of the detailed regional geology in the country north of 
Lake Huron, in continuation of that of the last few years. I was 
assisted by Messrs. H. G. Skill, vV. G. Miller, B.A., R. W. Brock, T. 
L. Walker, M.A., a,nd vV. A. Dent, this having been the fourth season 
for Mr. Skill, the third for Messrs. 1\Iiller and Brock, the second for 
Mr. Walker, and the first for Mr. Dent. In addition to these gentle
men, canoemen and a cook were employed from time to time as 
required. 

"Our work was principally in sheet 129, which lies within the same 
latitude as the Sudbury sheet and abuts on it to the west. Sheet 129 
may be called, for convenience, the North Shore sheet. But in addition 
to this we completed the geology of the narrow strip along the lake 
front with its adjacent islands forming the northern part of the 

3 
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Manitoulin sheet, No. 126. As the French River sheet, 125, was 
completed last year, we can now show the geology throughout a solid 
rectangle consisting of this and the three following sheets : Manitoulin, 
126, North Shore, 129 and Sudbury, 130, while the work done in 
Rheet 128, in former years, enables us to carry the geological lines 
with tolerable accuracy as far as the east end of Lake Superior. Some 
further geological and geographical details will, however, require to 
be ascertained in the north-eastern portion of sheet 128, before it will 
be ready to publish with as much completeness as the sheets between 
it and the Ottawa River. 

"Sheet 129 proved a rather difficult one to work out, owing to the 
want of good canoe routes and of roads except a few very rough ones 
used by lumbermen for "toting" supplies to the shanties. As a rule 
the ground is very much broken and encumbered with boulders and 
the woods thick and tangled, consisting of a dense growth of coniferous 
underbrush with larger trees growing up through it. Still by perseve
rance we managed to work out the geology of the district so as to 
represent it fairly accurately upon sheet 129. In regard to topogra
phical details, we were much aided by the township maps which have 
been made by the various lumbering concerns for their own purp0ses. 
While the outlines of these townships have been laid down by the 
Crown Lands Department and posts planted at every six miles to mark 
their corners, a considerable number of them have been subdivided 
into sect.ions and quarter sections and the topography sketched in by 
employees of the lumbering companies. The heads of these firms or 
their agents kindly allowed us to make tracings of any of their maps, 
and for assistance of this kind our thanks are due to all the lumbering 
firms in the district gone over. 

"I left Ottawa for the field on the 3rd of July, and on the 5th was 
joined by all my assistants at Spanish River, which we made our post 
office address for the season. vVe devoted ourselves first to working 
at the geology of the shores and islands to the east and west of Spanish 
l~iver, and on the 18th of July we left this place in two large wooden 
canoes for an exploration inland by way of Blind River, the mouth of 
which was reached the following day. From Moimtain Lake on this 
stream we proceeded through Magog Lake and thence explored the 
country northward. Returning to the south end of Mountain Lake, 
we ascended Blind River to Chiblow Lake and the two divisions of 
Tendenenda Lake, all of which had been surveyed topographically 
by the late Mr. Alexander Murray, of the Geological Survey, in 1863. 
Besides revising the geology of the shores of these lakes we made 
explorations inland from them in various directions. After complet
ing this work we arrived back at Spanish River on the 3lst of July. 
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Messrs. \Valker and Dent were next sent for a few days 'to make 
detailed examinations and to collect specimens of the rocks about the 
mouth of Spanish River and thence westward towards Cook's Mills, 
l\ir. Skill to make a sectional traverse of the peninsula between Lake 
Huron and Spanish River across McBean Mountain, while Messrs. 
Miller and Brock accompanied me to some of the islands east of 
Spanish River. 

"My personal share in the field-woi·k was now interrupted for a 
short time in order to undertake a journey, with your approval, to 
the United States for purposes which I shall explain. There had been 
disagreements or rather misundersta.ndings between the Canadian and 
United States geologists, as well as among the latter themselves, as to 
the interpretation of many facts concerning the Cambrian and 
Archman rocks which are common to both countries in the Lake 
Huron and Lake Superior region. In order to try to harmonize the 
work on both sides of the international boundary and to come to an 
understanding more satisfactorily and effectually than would be posRible 
by the mere written accounts of geologists working altogether inde
pendently of one another, it was agreed that a party of those interested 
in geological inv~stigations in the regions in question should proceed 
together and inspect certain typical occurrences of these rocks in 
northern Michigan. \Vith your consent I left Spanish River on the 
7th of August and joined this party at Ishpeming on the 9th. After 
looking at the Huronian rocks at this locality, the party went to 
Haughton and the Calumet and Recla mines and viewed the Kewe
n ian or Nipigon formation of that region. From Haughton we pro
ceeded to the Gogebic district and inspected the iron-bearing rocks 
around Bessemer and Ironwood. These examinations were important 
as they enable me the better to compare the views and conclusions of 
the United States geologists with our own. 

" \Vith reference to this subject, I may here make a few very brief 
observations. In addition to the present occasion, I bad visited the 
Ishpeming region in 1860 in company with the late J'IIr. Alexander 
Murray, of the Geological Survey of Canada, when the great iron mines 
were being first opened, and again alone a few years ago. The iron
bearing rocks of this locality appeared to me, as they did to Mr. 
Murray, to belong to the ordinary varieties of the Huronian series of 
Lake Superior, and they may be compared with that phase of the 
System which is developed in the valley of the Mattawa or west 
branch of the Kaministiquia River. 

" The rocks which run through the north-western half of Keewai
wona (now called Keweenaw) Point, and in which the deposits of 
native copper occur in the vicinity of Houghton, are believed by all 

3! 
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geologists to be the equivalents of our Nipigon series,* in which native 
copper also occurs on Michipicoten .and St. Ignace Islands and Isle 
Royal. By the United States geologists they have been called by a 
variety of names, all derived more or less directly from the originitl 
name of this point, which is the Ojibwe word for northward. These 
rocks con ist of red and gray sandstones, conglomerates, marls, shales, 
etc., interstratified with a variety of igneous rocks, especially amygda
loids, tufas and greenstones, all dipping at moderate angles to the 
north-westward. The southeastern part of Keewaiwona Point consists 
of reel and gray sandstones newer than the copper-bearing series. 

"The rocks which we saw in the vicinity of Ironwoocl consist of a 
series of silicious schists, quartzites and a flaggy silicious rock con
taining a considerable percentage of iron carbonate, all clipping at a 
high angle to the northward and resting upon a gray granite. They 
were cut at various angles to the horizon by dykes of cliorite which 
are now more or less altered into a soft variety of serpentine. As 
pointed out by Professor Van Hise, the accumulations or masses of 
hematite of this locality, which are mostly soft, are formed from the 
percolation of iron in solution, derived from the iron carbonate, which 
deposits the oxide upon any nearly impervious floor or receptacle 
formed either by the inclined dykes or by folds in the underlying 
rocks. These iron-bearing rocks appear to me to be equivalent to a 
part of the Animikie series. Their resemblance to the rocks of the 
JUanitounuck group of this series on the East-main coast of Hudson Bay 
is closer than to those of Thunder Bay, although it appears to be 
sufficient to identify them with the latter also. In the former region, 
light gray quartzites, like those of Iron wood, are to be found and a 
thinly bedded manganiferous carbonate of iron of great purity is largely 
developed. This series, like the Animikie of Thunder Bay, is clearly 
unconformable to the Huronian. The two sets of rocks ilre not only 
separated in both regions by the most markeil unconformity, but the 
Animikie strata in both instances are unaltered, and have evidence of 
organic existence, while the Huronian are, as a rule, thoroughly 
crystalline and belong to the Archrean. In connection with this contro
verted point in the geology of Lakes Huron and Superior, it is impor
tant here to note that last summer we found thinly bedded chert-rocks 
in every way like those of the Animikie formation of Lake .Superior, 
in an unconformable attitude to the nearest outcrop of Huronian, at 
about thirty-five miles north of Algoma station on the Canadian 
Pacific Railway. These thinly bedded cherts, limestones and the light 
coloured quartzite8, forming a small area between Thessalon River 

* 'l'his series is the upper divi$ion of Logan 's Upper Copper-bearing rocks, 
Geology of Canada, 1863, pp. 77-84. 
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and Lake George, may a.lso belong to this series. They appear to me 
to rest unconformably upon the rocks of the great Huronian area 
which surrounds them, and the occurrence of this comparatively small 
inlier may have given rise to all the confusion in regard to the mean
ing of the terms Huronian and Animikie, and to the false impression 
that the Huronian rocks north of Lake Huron dip at low angles, 
whereas they are almost everywhere nearly vertical. The existence 
of a little p<ttch of Animikie upon the Huronian of this region, would, 
by no means, justify the attempt to abolish altogether Logan's well 
founded name Huronian. 

" On the breaking up of the above geological party, and with the 
approval of the Minister of the Interior and yourself, I paid a short 
Yisit to the vVorld's Columbian Exhibition at Chicago, stopping on 
the way for a few days at Madison, \Visconsin, where the American 
Association for the Advancement of Science and the Geological Society 
of America were holding their meetings. Chicago was reached on 
the 2lst of August, and on the 3rd of September I started back by 
steamer to continue my geological work, and reached Spanish Hiver 
on the 6th. 

" Before leaving on the aboYe journey, I had given detailed instruc
tions to my assistants and provided them with complete outfits for 
carrying on the field-work in two sections during my absence, and it 
was gratifying to find that they had clone so successfully and returned 
to Spanish River two or thrne days in advance of myself. 

" l\Iessrs. Miller and Brock made excursions northward from \Yebb
woocl, Cook's l\Iills and Thessalon, the last extending into the town
ship of Morin; while Mr. Skill made a track-survey of Serpent R iver, 
and the lakes upon its course, simultaneously with his geological 
examinations. From one of the lakes near the source of Serpent Hiver 
he followed a chain of lakes hitherto unexplored, south ward to Tende
nenda Lake and thence retumed to Lake Huron by the Blind River. 
Messrs. vValker and Dent were sent to explore the region in the 
neighbourhood of the Sable River. They followed the roads which 
have been cut by the lumbermen through the thick woods of that 
region, and reached the northern part of township 124 on the main 
Sable and the north-western part of township 130 on one of its western 
branches. 

" l\Ir. Dent started for home on the 11 th of September, in order to 
resume his duties at the University of Toronto ; Mr. \Valk er left on 
the 19th of the same month, and l\Ir. Miller went to Kingston on 
the 24th, in order to take a lectureship in the school of mining, which 
was just about opening in connection with Queen's University. From 
the 14th of September to the 13th of November, l\Ir. Skill made three 
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trips by canoe and on foot for the purpose of tracing out the subdivi
sions of the rocks in the central and northern parts of the sheet, at 
the same time making good track-surveys of the lakes and streams he 
passed through, and fixing as many points as possible with reference 
to the posts and lines of the Government land surveyors. He left for 
home on the 16th of November. 

"In township 164, about thirty-five miles north of Algoma, he found 
thinly bedded black and olive and yellowish-green chert rocks lying 
almost horizontally, while the nearest outcropping Huronian strata dip 
at high angles. These rocks appear to be unconformable to the 
Huronian, and it is probable they may be contemporaneous with the 
similar beds of the Animikie formation of Thunder Bay. 

"From the end of October till the 18th of November, assisted by 
Ir. Brock, I worked in the eastern part of the sheet, most of the time 

having been spent in the townships around Massey, where a conside
rable variety of rocks occur, the boundaries of each of which required 
to be traced out. Sunday and Monday, the l 9th aud 20th of N OYem ber, 
were spent at Sudbury, where I obtained some information as to the 
progress of mining in that district, and I reached Ottawa on the 
morning of the 2lst. 

"The following is a very brief summary of the leading geological 
results of the season's operations. Except in the south-west corner, 
which was worked out by the late Mr. Alexander Murray, the distri
bution and general character of the rocks wt thin the limits of the North 
Shore sheet turned out to be quite different from what had been 
supposed. The central part of the sheet is occupied by the stratified 
members of the Huronian system, together with some massive green
stones, and this central area is surrounded on all sides by gr>tnite, 
with the exception of a gap towards the west, and a narrower one to 
the south near the south-west corner. The granite also occurs in the 
form of a rather narrow belt twenty-eight miles in length from east 
to west in the centre of the sheet. This granite is like that of the 
Sudbury sheet, of which it is a continuation. It is nearly always red, 
of medium texture, and consists of about equal parts of orthoclase and 
quartz, with a small proportion of hornblende and a little mica. It is 
still uncertain whether this great area of granite should be classified 
with the Laurentian or with the Huronian. 

" The stratified Huronian rocks appear to extend nearly to the north 
border of the sheet or twice a far inland as had heretofore been sup
posed. In the north-east corner of the sheet they reach township 115 
or the one next west of Craig and are a continuation of the Straight 
Lake inlier, which is shown on the Sudbury sheet. In the southern 
part of the sheet a tongue of the granite, twelve miles wide, extends 
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from the ruain body in the neighbourhood of the south-west bend of 
Spanish River due west to the townships of Long and McGiverin. 

" On the south side of this tongue an arm is given off in the town
ship of Victoria which extends due west or parallel to the main body 
as far as Serpent Point. It is separated from the main tongue by a 
rather narrow belt of schists, principally micaceous. Much of the 
granite within the sheet is remarkable for the large quantities of 
greenstones which are mixed with it. This is al. o a feature which 
characterizes the area of gneiss lying between Sault Ste. Marie and 
Goulais Bay. The extension to the south-eastward of the greenstone 
area of Tendenenda Lake has been already referred to as well as the 
existence of se,·eral large areas of thi rock among the stratified mem
bers of the Hurnnian series about the south-east corner of the sheet. 
A belt of greenstone extends from this vicinity we!:>tward with some 
interruptions as far as Black R eef in the North Channel of Lake 
Huron, a distance of about fifty-five miles. Another interesting point 
was the discovery within the sheet of rocks like those of the Animikie 
formation already referred to. Besides the above main features, a 
vast number of new facts a to details were of course noted. The 
number of photographs was purposely limited to views of geological 
interest and a few of characteristic scenery, only about twenty in all 
having been tfLken. 

" Cost of se~son's field operations extending over nearly five months 
and including salaries of all assistants, $2,480. Cost of journey 
with United States geologists and visit to ·world's Columbian Exhi
bition, $150." 

During 1892, and early in 1893, considerable attention had been 
attracted to certain mineral discoveries in the townships of Dalton, 
Digby, Lutterworth, Somerville and Ganway, in Ontario, and as up to 
the present time not even a preliminary examination of the Archrean 
rocks had been made by the survey in this part of Ontario, north, east 
or west of the above townships, it was considered desirable to make 
some investigations in that district during 1893. Dr. Adams, of McGill 
College, was requested to undertake this work. He left Montreal on 
the l 7th of June and returned on the 1 Oth of Septem her. His preli
minary report is now bei11g printed as Pai:t J, vol. VI. of the Annual 
Report, 1891-93. ::\Ir. Adams likewi e made a preliminary examina
tion with a view to future detailed mapping of the area included 
in sheet No. ll 8. It is hoped this will be proceeded with next 
summer. 
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Dr. Ells's attention during the past year has been devoted to the 
work required for the completion of the geological map, sheet No. 121 
of the Quebec series, on the scale of four miles to one inch. The eastern 
limit of this sheet is the western limit of the south-west sheet of the 
Eastern Townships map, now ready for the engraver and publication, 
and its western margin is a few miles west of Ottawa city. It covers 
an area of nearly 4,000 square miles, the south-east corner of which is 
a part of the province of Ontario. 

The winter was devoted by Dr. Ells to the compilation of the many 
separate and <lisconnected surveys that had been made by this depart
ment and by the Quebec Crown Lands Department, which were 
required to complete the sheet referred to. Dr. Ells commenced field 
work early m May, and reports on the season's operations as 
follows:-

"The sun-eys and investigations required for sheet No. 121 were 
for the most part within the countie of Ottawa and Pontiac in the 
townships bordering the Gatineau River. The examinations were 
extended northward to the Hiver Desert, about ninety miles from its 
junction with the Ottawa, and surveys were made of all roads in 
these townships as well as of those in portions of Lochaber, Bucking
ham, Templeton, Mulgrave and Ripon. 

"Most of the lakes and streams at all accessible for canoes have 
been explored, and their geological and mineralogical features carefully 
examined. Further <letailed observations in the more immediate vici
nity of Ottawa are yet necessary before the somewhat complica,ted 
geology of this section can be fully mapped. This C<tn be completed 
next summer. 

" During the season I was assisted by Messrs. v'l. A. Merkley, an 
undergraduate of Toronto University, and Christopher ]forester, a 
graduate of the School of Practical Science in that city. Of both 
these gentlemen I may say they did the work entrusted to them in a 
satisfactory manner. 

"An examination of some of the lakes on the upper waters of the 
Blanche River in Derry township, was made early in May, but the 
season being late, the flnal start for the field was not made until the 
29th of that month, when camp was pitched near \Vilson's Corners on 
the line between Hull and 'Wakefield. From this point a careful 
examination was made of all the known openings for mica and phos
phate in t he townships east of the Gatineau, with the Yiew of obtaining 
and recording all the facts bearing on the mode of occurrence and the 
geological relations of these minerals, and whether they occupy any 
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definit,e horizon in the Laurentian rocks.* This work was subsequently 
€xtended to the western side of the Gatineau River, the outcrops of 
the limestone bands were determined, with their relations to the asso
ciated gneisses and quartzitcs. ""everal excellent photographs were 
taken of the mica mines, showing the occurrence of the mica in the 
pyroxene near the contact with the gneiss ; also of the great pyroxene
diorite dyke, near the Little Rapids mica mine. This dyke cuts 
almost directly across the strike of the red orthoclase gneiss. Photo
graphs of the limestone conglomeratest in rear of Calumet station on 
the Canadian Pacific Hail way, were also taken later in the season. 

"A careful exploration of the several chains of lakes on the Upper 
Blanche, in l\Iulgrave, Ripon, Lathbury and Villeneuve townships was 
made in July, in canoes, and several outcrops of limestone were traced 
through this a rea, one of which, on the east side of lakes Gull and 
Hawke, is slightly serpentinous and has been quarried in the search for 
chrysotile. A more important serpentinous band occurs, however, in 
the north-east angle of Big Blanche Lake, and openings have been 
made on it by a Montreal company. Small veins of chrysotile were 
found, but the fibre, as is generally the case in these rocks, was too 
short to be of much economic importance, and the quantity is not 
sutlicient to repay the cost of its extraction. These chrysotile deposits 
are found at many points, in fact wherever the limestone has been 
serpentinizerl, the quantity, of course, varying at different localities; 
but in none yet examined does there appear to be sufiicient to warrant 
the investment of capital for its extraction. 

"After finishing the examination of the Blanche Lakes, a. portage 
was made to Lhe Licvre River; and thence by a chain of lakes through 

*A vury excellent and oxhausti,·e report on this question, with illustrations, 
was made by Dr. Bernard ,T. Harrington in 1877 (see part G, Geological Survey 
Report, 1877-78), and it may be doubted whether further investigation will result in 
any l.Jetter explanation of thA facts, as affecting the occurrence and the. mining of 
these deposits, than is gi \'en by Dr. Harrington in the report referred to. 

The facts in relation to the•e deposits havP tigain been recently studied in detail 
by l\Ir. Ingall over an area of some 150 square milPs within the townships of east 
and west Portland, and in a large part of those of Buckingham and Tc·mpleton, 
including small portions of the contignous townships. 'l'his examination includes all 
the chief working and worked mines of apatite in Ottawa county besides somtl 
opened on depo•its of asbestus (chrysotile), mica and plumbago, comprising some 
eighteen to twenty mines in al l. 

'£his work has been reported upon l.Jy Mr. Ingall in the Summary reports of this 
Department for 1889 and 1891, and in the report of the Division of Mineral Statistics 
and l\Iines for 1890 (part t:i, pp. 155-157, \'Ol. V., 1889-91).-A. R. C. SELW¥N. 

tHaving examined specimens collected by Dr. Ells of the supposed pebbles from 
these "limestone conglomerates,'' I wiRh to state that I cannot regard these included 
ir1wiss fragments as ptibbles in the ordinMy acceptation of that term, or that there 
is any condnsive e,·idence that the rocks of this series, gneisses, qnartzites and 
limestones, are the re>ult of aqueous abra ion and sedimentation. Some other cause 
must, l think, be sought to explain the parallelism oft.he structural layers and their 
alternatinir lithological ch,wacters. In any case much more det,,,iled and careful 
investigation is yet required before any decided opinion can be safely expressed on 
the very obscme and interesting question of the real cause of the parallel structnral 
layers in the Archrean gneisses.-A. R. C. SELWYN. 
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the Big and Little \Vhitefish lakes and the creek connecting the latter 
with the Gatineau, which was reached in the township of Hincks, and 
thence descended to the Paugan Falls. The portion of the river above 
the falls is very rough. Side excursions were made to the Plomb Lakes 
and to the St. Germain chain in Denholm and nort.lrnrn \Vakefield. 
:Mica occurs in several places, among which may be mentioned lot 13, 
range II., Denholm. The deposit has not been developed, but the 
specimens from the surface are clear and of good colour. At the 
foot of the Paugan Falls a considerable area of serpentinous limestone 
occur~, presenting the same concrP,tionary like structure noticed at the 
Templeton mine, near Perkin's mill. Veins of fine silky chrysotile 
occur here, and a number of openings have been made at various 
I oints, both on the bank of the Gatineau and in the hills a quarter to 
halt a mile to the east. This chrysotile is for the most p<irt in veins 
of short fibre a sixteenth to half an inch in length, generally under 
the half inch, and thefr distribution is usually around cores and con
cretionary masses of whitish pyroxenite with which the serpentine 
zones occur. The deposit at this locality and that of Templeton are 
among the most important yet ob ervecl, but the shortness of the 
fibre generally, and its small percentage as compared with the quantity 
of rock necessary to be removed for its extraction, renders its successful 
mining very clou btful. Feom the PM1gan eastward to the township of 
Portbnd the rocks are for the most part gneissic ; one small band of 
limestone was seen on the St. Germain Lake, at the south end, the 
rocks on the other lakes of this chain being gneiss and quartzite. 
I ear the end of the road east from the Pangan Falls, about four miles 
from the river, a deposit of mica has been recently opened at Wilson's 
which has yielded some good crystals, and several tons of mica have 
been extracted. 

"From the Paugan Falls we went to the confluence of the Picka
nock River, a Lranch of the Gatineau, sixty miles from its mouth. 
This stream was ascended to Otter Lake in the township of Leslie, 
from the head of which a portage road led to Lake Dumont, at the 
head of the Pickanock. The rocks about the upper portion of this 
branch and around the lakes where exposed, are mostly reddish and 
gray gneiss. A thin band of limestone was crossed on the portage 
road to Lake Dumont, but could not be traced owing to drift. At 
the east end of this lake, which is north of the township of Clapham 
and is the largest body of water in this direction, a band of gneis , 
mixed with pyroxene, occur , but no trace of mica or phosphate could 
be found. Reported outcrops of mica and phosphate at seYeral points 
were examined, but t.he quantity seen in every case was in ignificant. • 
\Vest of Otter Lake several bands of pyroxene were seen, but these 
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also appeared to be barren of useful minerals. Returning from Lake 
Dumont and Otter Lake, the shores of Lakes Lanclikegama and 
Kontuagama were examined, but these present no ledges owing to the 
extensive mantle of sand and gravel which is spread over this area. 
At the north end of Kontuagama, a band of limestone occurs in the 
hills to the north, overlying grayish and qmut.zose gneiss. The lime
stone is cut by pyroxene dykes carrying a few small mica crystals 
(phlogopite), but nothing of economic importance was noted. Some 
dykes of dark hornblende rock at this place have been regarded by 
the settlers as probably iron ore, but none was observed by us in this 
vicinity. 

"From the north encl of Kontuagama Lake a road extends for about 
fifteen miles to vVright P.O., near the mouth of the Pickanock. This 
road traverses a gneiss area for eight to ten miles without limestone 
outcrops, beyond which the calcareous portion of the formation begins 
and increase jn extent as the Gatineau is approached. 

"From 'Vright P.O., an exploration of the lakes lying between this 
and the Desert River was made. This included the Sturgeon, the 
Blue Sea, and a chain lying to the east, and the Big and Little Cedar 
lakes, from the latter of which a canoe route extends by the Bittobee 
Creek and Lake to the Desert which it meets about a mile west of its 
junction with the Gatineau, ninety miles fro:m the Ottawa. The pre
vailing rock in this direction is crystalline limestone with occasional 
ridges, for the most part showing an anticlinal structure, of reddish 
and gray gneiss. Large areas are drift covered, and in the river 
valleys, as well as in much of the country underlaid by the calcareous 
rocks, soils of good quality occur. A large part of the township of 
Maniwaki, now an Indian reserve, at the mouth of the Desert and on 
the south side of the river, is excellently suited for agricultural pur
poses. The lakes, which will be acce sible by the Gatineau Valley 
railway, abound in trout, pike and bass. 

" But few indications of economic minerals were observed. :::\Iica, 
was found near the road along the west side of the Gatineau on lot 
36, range I., Bouchette, where several openings have been made in a 
pyroxene dyke which cuts red and gray gneiss and on lots H and 
15, range D of 'Vright, a mass of mica crystals occurs in a dyke 
of pyroxene with calcite. The quantity of mica crystals is here very 
great and some of them are of large size and good colour, but are 
injured by having, in the centre in many cases, small inclusions of 
calcite. Similar deposits are found on the west side of Bittobee 
Lake, south of the Gatineau, near the line between \Vright and orth
field, though the quantity of crystals is here much less and they are of 
smaller size. 
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"In the township of Aylwin another deposit of mica (muscovite) 
occurs, about half a mile north of V enosta station. It occurs here in a 
dyke or vein of felspar and quartz, cutting grayish garnetiferous gneiss, 
and some very excellent crystals were at one time obtained. The 
mica, however, appeared to terminate in the place where worked, 
which was near the centre of the dyke, and the mine was in conse
quence abandoned. It is possible that following the usual mode of 
occurrence of t his mineral in dykes or veins, it would be better to 
look for it near t he contact with the gneiss. 

" In the township of Hincks, on lot 22, range II., on land owned 
by J. Quinn, of Aylwin, mica (phlogopite) occurs in large smooth 

·crystals in a pyroxene dyke cut by a cross dyke of felspar. The mica 
is da.rk amber coloured, but the size of t he crystals a nd the freedom 
from inclusions and flaws enables plates of extra size to be easily 
obtained. 

"The character of the country north of the township of Low differs 
Yery greatly from that nearer the Ottawa River. In the vicinity of 
Kazubazua, and for some miles to the west, great areas of level drift 
co,·ered land occur, known as the Kazu bazua plains, and this character 
of country extends northward to the Pickanock River. Occasional 
ridges of reddish and gray gnriss are seen, but much of t his district 
along the Gatineau Valley railway is well adapted for settlement. 

" Th e month of September was devoted to mapping the sedimentary 
CamLr•J-Silurian formations, which occupy the level country along the 
south side of the Ottawa, and to the examination of t he mica and 
graphite deposits of GrenYille, Lochaber and other areas in that 
direction. 

"The surveys of t he season have enabled us to outline over large 
areas north of the Ottawa many of the limestone belts which apparently 
form the upper member of t he L uurentian system us we now interpret 
the structure. Throughout the townships east of the Lievre, these 
calcareous rocks generally occur in narrow but well defined bands, the 
synclinal structure of w hi<.:h is shown as in the areas on the Rouge and 
Nation rivers. The limestone bands diminish in extent when traced 
northward towards the height of land, the underlying red and gray 
gneiss being there the prevailing rock, the strongly marked hill features 
become less pronounced, and there is, over great ureas, a broad mantle 
of stratified sand and gravel overlying hlue gray clay. On the Gati
neau, however, after crossing the generally rugged area which extends 
upwards for twenty to thirty miles, there is a great development of the 

.calcareous formation. On t he east of that river it occupies a large 
part of the country between the river and the Thirty-one ~Iile Lake, 

,and on the west side it is well developed for several miles alo11g the 
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lower Pickanock River. It also occupies the greatest part of the country 
north, to and beyond the De ert River, and is well exposed about t he 
Blue Sea and Cedar lakes. 

" The principal minerals found in the area under di cussion are 
apatite, mica, graphite, asbestus and iron ore. 

"The present depressed condition of the phosphate market has had 
the effect of almost entirely closing the mines of this mineral for the 
time being. Only two are at present opei-ated, viz., the High Rock
mine and the Etna mine, both on the Lievre River. At the former, 
about thirty to thirty-five men only have been employed during the 
season. At the latter, a, successful application of the diamond drill 
has been made by Mr. Smith, the manager, to find further deposits of 
apatite; the drilling was extended horizontally from the bottom of the 
present shaft, which is about 135 feet from the surface. The drill worked 
easily in the pyroxene rock, and several large deposits of apatite were 
found which are now being mined. 

"The graphite deposits of Buckingham have not been worked during 
the past year. At the vValker mine and at Donaldson's Lake they are 
very extensive and the percentage of graphite high. 

"A deposit of columnar graphite of high grade, in a felspathic rock 
on the south-east corner of Lake Terror has been worked by ·:uessrs. 
Lewis, of l\Iontreal. Some prospecting has also been clone in the town
ship, and the result has shown the existence of some very promising 
deposits which will doubtless be developed. There are other deposits 
of graphite in Lochaber, some of which were worked years ~1go, * but 
latterly these have been neglected, though the quality appears to be 
very good. 

"New and important (liscoveries of mica are still being made, the 
latest being in the township of Hincks already referred to. 

"At present mica is the economic mineral of greatest importance in 
the district ; a careful examination of as many as possible of the open
ings was made with a view to determine its geological relations, its 
mode of occurrence, and where it may be usefully sought for in unex
plored districts. 

"Many of the phlogopite and biotite mica deposits, like nearly all 
those of apatite, occur in association with pyroxene rocks ; but unlike 
the apatite, muscovite or pota.sh mica of commercial value is found in 
veins or dykes of pegmatite. 

"It appears that the occurrence of mica in workable quantity and size 
may be classed under five heads, as follows:-

" 1. Deposits in which the crystals occur in pyroxene rocks near 
the contact with the reel or gray gneiss. In these considerable quan-

*Geology of c .. nada, 1863, p. 794. 
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tities of apatite are also often found . In many places th!l matrix of 
the mica and apatite is a pink calcite, which forms irregular pockety 
masses or veins. 

"2. Deposits in massive pyroxene, where the mica occurs in irregular 
bunches apparently along fissures in the pyroxene, as at the Cascade 
muie. 

"3. Depo its in pegmatite veins cutting gneiss, as at the Villeneuve 
mine, whe.re no apatite occurs, or if at all, mer!lly in small scattered 
crystals. 

"4. Deposits in pyroxene in association with cross dykes of felspar, 
as in the Quinn mine in Hincks. Apatite occurs in a similar manner 
at the Etna mine on the Lievre, where a thick diorite dyke cuts the 
pyroxene. 

"3. Pyroxene and pegmatite veins cutting crystalline limestone in 
which crystals of mica, for the most part of small size, and seldom 
workable, are found along the contact, the mica being in these cases 
generally of a dark bronze colour. 

"In regard to the mica, it may be asserted that the ' white' or 
muscovite mica is always found (or at least in so far as we can 
asce1·tain) in pegmatite veins, as at Villeneuve, Venosta and at. the 
new McGee mine at Escoumain, below the S'1guenay. In the pyroxene 
deposits the mica is always of the 'amber' variety, phlogopite or 
magnesia mica, the lighter coloured occurring in association with the 
pale greenish-gray pyroxenes, while when the pyroxene is hard and 
dark, the mica assumes a correspondingly darker tint and a more 
brittle character. 

" During the past season the occurrence of some very large mica 
crystals has been noted, one of eight feet in diameter being reported 
from the Cascades mine, while in the Quinn mine, numbers of crystals 
of three feet in diameter have been found. These last are compara
tively smooth and yield plates of large size and good quality. 

"The field work extended from the lOth of May to the 27th of 
October, and in this is included some time spent at Chicago, from the 
2ncl to the l 9th of October, studying the geological and mineral 
exhibits." 

Cost of the season's work was $1,221.54. 

Mr. Giroux was requested to complete the geological exploration of 
that part of the north-west quarter sheet of the Eastern Township 
map to the west of the St. Maurice River, and on this work he reports 
as follows :-

"I left Ottawa on the 2ncl of June, and proceeded to J oliette, 
whence I went to Quebec to get copies of certain plans of new surveys, 
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and on the l 7th reached St . .Michel des Saints, on the Matta win 
River, in the township of Brassard. On the 20th I started clown the 
Mattawin River with a party consisting of four men and two canoes; 
we pitched camp near the mouth of Riviere de la Bouteille, and from 
thence went to a small lake on Creek Lacroix which empties into the 
Mattawin at the head of Rapide Lacroix. On the east shore of this 
lake which is to the north of the Matta win H.iver, and 225 feet above 
it, there are outcrops of impure crystalline limestone, with much 
broken, rusty weathering whitish quartz in which are small pieces 
of magnetite. About half a mile further north and on the same side 
of the above lake is another crystalline limestone. It dips S. 60 
\V. < 16, and re ts on gray garnetiferous gneiss, and a short distance 
further north a bed nine feet thick of white crystalline limestone rests 
apparently conformably on quartzose gneiss which dips S. 25 E. < 25 
a short distance north of this limestone outcrop. North-east of this 
place, and as far as the Mattawin River, a distance of about four 
miles, the rocks consist of highly quartzose grayish gneiss. 

"From Rapide Lacroix to Riviere a la Chienne, down the Mattawin, 
the gneisses are much twisted and associated with granitic rocks holding 
in places thin veins of pink calcite. 

" On the 30th of June, we started up the Riviere a la Chienne. It 
is very crooked and affords no ledges for about three miles, that is to 
the head of Lac de la Cache. One mile further up stream ,are falls 
ninety feet high over reddish gneiss full of small grains of clear quartz 
and dipping N. 80 E. < 1±. This gneiss varies greatly in composition 
and texture, being at time!:' coarse and holding hornblende in large 
quantity, the bedding disappearing as t he hornblende increases. From 
Lac de la Cache we portaged to a small lake on the west, 238 feet 
higher than the former, and about three quarters of a mile from it. 
The grayish gneiss around_ this lake is much twisted and contains 
black micaceous patches, and is cut by small veins of coarse crystalline 
felspar as seen in many places throughout this district. The gray 
hornblendic gneiss at the Falls of Riviere a la Chienne is met with on 
the next lake at a short distance from the last. The rocks there being 
much twisted the dip could not be accurately determined. About 
half a mile further, in a north.east direction, there is a small lake 
which empties into the main east branch of Riviere a la Chienne. 
On its north-east shore is a cliff eighty to 100 feet high composed 
of grayish and pinkish gneisses clipping N. 45 E. < 30 to 35. A 
characteristic feature of this section of the country is that the moun_ 
tains are not as regular and rounded as they are to the south of the 
Mattawin River, but are cut almost perpendicularly in the small 
valleys and on the shores of lakes, forming cliffs 200 to 300 feet high. 



48 A GEOLOGICAL SURVEY DEPARTMEN'l'. 

The lakes are also deeper and their water very clear and with a greenish 
hue in most of them. Up to the head of Lac a la Chienne, or about 
twelve miles north of the Matta win River the rocks consist of reddish 
gneiss, coarse and whitish weathering with a dip of N. 10 E.< 8 to 10 
on the east side of the i land, at the foot of the above mentioned lake. 
The inlet of Lac a la Chienne for about eight miles is very crooked and 
runs in a north-easterly direction through a low, flat country; but at 
that distance from the lake it takes a sudden turn to the north, and 
expands into a small lake at the south-west end of which is a cliff 
about 150 feet high, composed of heavy hornblendic gneiss, with 
quartzose and felspathic bands, which dips S. 40 W. < 40. From this 
small lake we went southward to Lac des Aigles and down its outlet 
for about three miles, where the gneiss is mostly reddish in colour, 
but holds here and there thin horblendic bands. Having ascended 
Riviere a la Chienne six miles further, we portaged across to Lac au 
Sleigh, on the Pabelagnang R.iver, where we experienced a terrible 
storm, during which a large poplar tree was broken and fell on our 
canoes which had been carefully placed at the end of the portage. 
Our bark canoe was broken, and two days bad to be spent in repafring 
it. Lac au Sleigh is narrow and very irregularly shaped; it is about 
six miles long and surrounded by low hills of brownish gneiss weather
ing reddish and light gray. The bedding of this rock is generally very 
obscure, but where discernible it shows a dip of S. 60 W. < 25 to 30. 
The only large exposure seen around this lake is at the south end, 
where the bedding is very distinct; the rocks there consist of a 
brownish gneiss containing more quartz than elsewhere in this locality. 
Similar gneiss occurs around Lac Dorva,l, which is situated at a short 
distance north-east of Lac au Sleigh and between it and Lac a Baude 
are ledges of hornblendic gneiss. At the northern encl of this lake is 
a mass of quartz and felspar rock with crystals of mica; the gneiss 
covering this mass is hornblendic and holds at its base layers of reddish 
quartz and felspar rock like that of the underlying mass. It also con
tains crystals of hornblende and garnet; it clips S. 80 E. < 35. At 
the western end of the above mentioned mass is a vein five feet wide 
of quartz and felspar rock, holding large crystals of biotite, and at the 
contact of this vein with the gneiss the quartz is almost black. 

" Four miles further in a north-eRst direction is Lac vVakaumekonke. 
It is about eight miles in circumference and is surrounded by low hills. 
At its north end there is a cliff of much broken and jointed red gneisH, 
which is well displayed for a distance of about two miles and a half. 
It is followed by a very massive hornblendic rock, which shows neither 
bedding nor foliation . Following a chain of small lakes and portRges 
in a north-eastern course for about three miles, we come to the \Ves-
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sonneau River at the clam between Lac Soucy and Lake Steam Boat 
Rocle The rocks on that distance consist generally of reel and brown 
gneiss, intermixed in places with black hornblenclic gneiss. vVe then 
went down this last lake about two miles and portaged two miles and 
a half to a small lake on Riviere a la Pluie, which we followed to its 
confluence with the W essonneau River, fiftef'n miles from Lake Stea1n 
Boat Rocle vVe then descended the vVessonneau l'{,iver, which is very 
rough and rapid, twenty-two milf's to its mouth on the St. Maurice 
River. All along these last thirty-seven miles there are ledges of 
redclisli and brownish gneiss, holding blackish micaceous bands. The 
form<ttion is very m uch twisted and folded, and the dip varies greatly, 
being at times S. 60 E. < 2 , t hen . 60 W . < 12 and agai~ S. < 18 
to 20. 

"Our provisions were now exhausted, so we descended the St. 
Maur ice River as far as La Grande Anse, twelve miles north of the 
mouth of the Mattawin River. Two men were left there, and with 
two I proceeded to Grandes Piles and J oliette, where the necessary 
provi ions were obtained. \Ve started up t he St. Mau rice as soon as 
these were received at Grancles Piles for La Grande Anse, and on the 
22nd of July left there for the \Vessonneau River by 1~ nine-mile 
portage road; along t his road small ledges of grayish, brownish gray 
and blackish gneisses crop out here a nd there. The t imber consists 
principally of hardwood, such as beech, birch, hard and soft m<tple, 
with fir, spruce, tamarnck and cedar in the sm<tll Yalley ·. vVe ascended 
\Vessonneau River to almost the head of Lac \Vessonneau where we 
made a four mile portage to Lake Steam Bon,t Rock. On an isla.nd 
situated near the middle of Lac vVe8son11 eau are ledges of a dark 
brown mic<tceous gneiss exhibiting a clip of S. 50 E. < 15. Along 
t he above portage road is a small lake, <tt the upper ern.l of which 
are ledges of brown gneiss forming a cliff about 125 feet high. This 
gneiss is much broken arid jointed, reddish-brown on weathered surfaces 
and partly covered with iron rust. At the outlet of Lake Steam 
Boat Rock, t he gneiss dips N. 75 E. < 25, and can be seen here and 
t here all a,long to the head of the lake, whence we proceeded in a general 
south-western direction to a lake about three miles long at the head of 
Riviere Gros Castor N oir, where I left two men and proceeded clown 
this stream to its mouth on the Mattawin River, which we ascended 
for about three miles and one-half, and returned to the above la ke by 
a different route, having thus examined the principal lakes of both 
branches of Riviere Gros Castor N oir. The rocks are much twisted 
all along these lakes : they consist principally of redcli h-brown and 
brown gneiss, forming high, bare mountains. From Gros Castor N oir 
lakes we trnvelled westward by a chain of lakes and portage roads to 

4 
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the waters of l~iYiere Pins Rouges. which we descended to its mouth 
and along which the gneiss is highly felspathic and quartzose and 
exhibits an occasional low dip to N. 40 W. From the mouth of Riviere 
Pins Rouges we ascended the }fattawin River to the foot of Rapide 
des Aigles and from there started through the woods with two men to 
go to Riviere des Aigles with the intention of ascending it as far as 
the small lake which we reached before from the sharp bend of Riviere 
a la Chienne. But unfortunately my guide cut his knee badly with 
an axe whilst making his way through a very bad swamp near the 
£rst lake on Riviere des Aigles, and this neces itated a change in our 
plans as tb.e poor fellow could not move for several days. As soon as 
he could walk a little we marched back to Mattawin River, which we 
descended to the mouth of Hiviere des Ours, where the other two men 
were awaiting us. Near the lake where the above accident happened, 
the reddish gneiss becomea much more quartzose and holds large vein 
and numerous patches of almost pure quartz mixed with very little 
pinkish or reddish felspar. This gneiss <lips S. 40 to 45 \V. , and as 
far as I could see extends northwm·d to the limit of our exploration 
and undoubtedly much further. As far as observed it contains less 
iron and mica than the gneisses to the south of the J\fattawin RiYer, 
although small quantities of magnetite are disseminated through it in 
many places. 

" \Ve ascended la Riviere des Ours by a series of portages and lakes 
to its upper watet:s, whence we crossed to Lac des Iles on the Sha
wenegan River. In all this distance, about fifteen miles, the rocks 
consist of gneisses varying very much in the reln.tive proportions of 
quartz, hornblende, felspar and mica in their composition. At times 
they are highly quartzose and at others micaceous and hornblendic. 
In places they are much jointed and twisted and are cut in all direc
tions by veins of felspar and bluish quartz. Jn a few places their dip 
is very distinct at an angle of about 20° to the south-westwnrd. At 
the outlet of Lac Pinz Gonke we took a fresh supply of provisions, and 
went to Lac a la Coureuse, which is about four miles and one-half 
from Lac Pinz Gonke in a south-western direction. The rocks between 
t hese two lakes consist mostly of brownish quartzose gneiss with thin 
garnetiferous bands and lenticular hornblendic patches. A short dis
tance north of Lac de la Coureuse they form a small anticlinal, south 
of which the gneiss is much twisted and folded and holds much quartz 
and garnet. From Lac a la Coureuse we went to Lac a l'Eau Claire 
all around which the reddish coarse syenite of St. Didace is exposed. 
This rock was traced all along the outlet of Lac a l'Eau Claire to 
Riviere du Loup which we descended to St. Alexis, from which place 
we returned to J oliette, where we arrived on the 16th of August. 



SELWYN. J SUMMARY REPORT. 51 A 

Between the 18th of August and the 26th September, the World's 
Fair at Chicago was visited to examine the geological, mining and 
mineral exhibits there and thus acquire information which could not 
fail to be of value in prosecuting my geological work in Canada. 

"From the 26th of September to the close of the season I examined 
the Pal::eozoic rock~ on l'Assomption Hiver and also the country 
around the village of St. Gabriel de Brandon, St. Felix de Valois and 
St. Damien, iu order to limit certain small areas of a very highly 
greenish-gray quartzose massive rock, somewhat analogous to that seen 
on Hivicre du Loup, a short distance south of the outlet of L R.c a l'Eau 
Claire and not far from the contact of the St. Didace syenite area. 
This rock, as far as I could make out, must be a highly metamorphosed 
portion of the brownish gneiss of the district, this metamorphism 
being connected with the anortho ite intrusions of St. Damien. 

"From the 9th to the 29th of October, I was engaged in examining 
the mo. t easterly portion of my field from St. Bartbelemi in Maski
nonge county as far as St. Etienne in St. Maurice county. At St. 
Bartbelemi village there are ledges of dark gray bituminous and 
fo~~iliferous Trenton limestone lying nearly £hit; but there, as well as 
on the Chicot Hiver, south of St. Cuthbert village, the extension of 
such rocks could not be traced on account of the heavy drift d0posits. 
No outcrops of Pal::eozoic rocks were seen north of St . .Tustin village 
nor on the roads north of Ste. Ursule and south of St. Paulin. From 
Hunter:stown to St. Elie and near the former place there are loose pieces 
-0f brown weathering crystalline limestone which probably come from 
the four-foot bed which is interstratified with the gneiss at the falls on 
H,iviere du Loup. About St. Elie the rocks consist of grayish and 
brownish gneiss much twisted in places and holding quartzose bands in 
which gR.rnet occurs in small bunches. This gneiss extends about 
four mile. south. 

"On Yamachiche Hiver, anrl about two miles east of St. Barnabe 
Yillage, ledge · of gray bituminous Trenton limestone occur in horizontal 
beds vai7ing from six inches to two feet in thickness. The banks of 
Yamachiche Hiver vary in height from thirty to sixty feet, and are 
mostly composed of clay. On the road from St. Barnabe to Sbawe
negan or St. Boniface the rocks consist of gneiss which in one place 
holds impure g reenish, gray limestone, full of mica, hornblende, tour
maline, etc. 

" Th e superficial deposits south of the Laurentian hills in this area 
consist mostly of sand often highly coloured with iron ochre. About 
seventeen years ago an iron ore deposit was worked on range VII. 
of Shawenegan, but as the results did not prove to be satisfactory the 
works were soon abandoned. Iron ore occurs in many places south of 

4! 
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the Mattawin River, in the northern portion of Berthier, 1\Iaski
nonge and St. Maurice counties, but where seen it is in small quantity 
and disseminated in .·1rndl veins and bands of quartz felspar rock. 

" Two deposits of infusorial earth occur in that portion of the pro
yince I have explored ; one in the concession Trompe Souris of the 
parish of St. Justin, where it occurs in small quantity at a few feet 
below the surface in a saml bank sixty to seventy feet high near a 
small ravine. The other deposit which has an area of three to four 
square acres and a thickness of about eighteen inche8 is on lot 15, 
range V. of Chertsey; it occurs at the bottom of a marshy bay of Lac 
Michel. 

"A few years ago in boring artesian wells near the villages of St. 
Justin and St. Barthelemi natural gas was met \vith at depths varying 
from ;.ixty to eighty feet, but nowhere in sufficient quantity to be of 
any practica,l value. 

"The Ca,nada Iron Furnace Comprmy of Haclnor has raised iron ore 
all summer in several parishes of J oliette county, where excellent 
·deposits are found; and this fall the company will ship about 200 
carloads of ore from this locaJity to their works at Radnor. 

" On the 3rd of ~ ovember I went clown to Quebec to get copies of 
plans of new surveys and returned to Ottawa on the 16th of the same 
month." 

The cm;t of the season's exploration wa~ $971.13. 

The work and investigations in connection with the survey of the 
superficial deposits wn,s continued in N ew Brunswick and in part of 
Nova Scotia n,nd P1;ince Edward Island by J\1r. Chalmers who has ably 
conducted this investigation for se,,eral years. 

In relation to this work, its value and uses, I cannot do better 
than quote the words of Sir Archibald Geikie, the Director General 
of the British Geological Survey, who says :-

"The survey of the superficial deposits thus combines a wealth of 
geological interest with a great deal of practical value. The geologist 
may find in it the solution of some problems and the presentation of 
many more. While the farmer, the water engineer, the builder, and 
the sanitary inspector may each in turn gain some practical information 
from it for their guidance."* As regards Canada, the lumberman may 
well be added to the list. 

On the progress of the work during 1893, :Jlr. Chalmers furnishes 
the following interesting report :-

"After my return from the field operations of 1892 in New Bruns
wick, Mr. \.Vilson, my assistant, and I spent the winter in the office at 

* Paper read before the "Federated Institution of Mining l£ngineers, 2nd .Tune, 
1893. 
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our usual work. This consisted in arranging and compiling the data 
collected during the previous summer and laying it down on the maps 
(sheets :No. 28.E. , .J: o. 4N.'W. and No. 5 S.W. of the New Brunswick 
series), the latter work being done chiefly by Mr. Wilsm1. A report on 
the surface geology of the area embraced in these sheets was also 
partially prepared, but it was found that a number of subjects required 
further study, especially as some intricate problems were presented 
for solution. Accordingly, it was thought desirable to continue the 
work another season before publishing the results, thus enabling us 
to re-examine some of these doubtful points and also finish the mapping 
of sheet No. 5 S.ViT., which includes a portion of Prince Edward 
Island. 

"\Ye left Ottawa on the 16th of May with the object of completing 
the work just outlined, and continuing the explorations in central New 
Brunswick on sheets No. 1 :N.\Y. and No. 2 S.\V., which had been 
commenced in the season of 1892. 

"Investigations were first undertaken in Prince Edward Island in the 
area embraced in sheet No. 5 S.W. Here a very careful examination 
of the glacial phenomena, superficial deposits, agricultural character 
and forest growth was made, and a cursory survey of other portions of 
the island attempted wiLh the view of obtaining the main facts relating 
to the surface geology. All the roads were travelled over and the 
greater part of the coast explored. The elevation of the country, more 
especially of the ridges and hills, was measured with aneroids, the 
readings being based on the level of the Meteorological station at 
Charlottetown, on the profile heights of the Prince Edward Island 
rnilway, and on t ide marks along the coast. 

"No evidence of Pleistocene ice having moved across the island from 
north to south was observed; on the contrary, the chief ice movement 
seemed to have been from west to east, but numerous local and diver
gent courses of strire were seen trending in other directions. \Vhile 
thus engaged in studying the surface geology of this island, other 
places around the great south-western embayment of the Gulf of St. 
Lawrence ·were visited for the purpose of collect.ing all the facts 
aYailable bearing on the questions under discussion. In the early )J'!trt 
of July, a few days were spent at Gaspe and other points in the Baie 
des Ohaleurs and Miramichi districts, while Mr. "Wilson was left to 
prosecute the work in Prince Edward Island. In Gaspe Basin and at 
Cape Gaspe some important facts relating to the glaciation and 
Pleistocene changes of level were discovered.. No evidence of south
ward moving ice was, however, found. 

"On my return to Prince Edward Island, on the 18th of July, l\Ir. 
\Yilson and I proceeded to the west coast, where Pleistocene fossils 
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occur m Leda clay or Saxicava sand. At Miminigash, a few speci
mens were collected at a height of twenty to twenty-five feet above 
the sea, and others were obtained from Leda clay or SaxicaYa sand at 
Campbellton and Cape Egmont. Sections of these fossiliferous deposits 
were measured and their elevation above the present sea level carefully 
noted. 

"T.n the vicinity of Cape Wolf, two remarkably well defined Pleis
tocene shore lines occur, the heights of which were levelled with our 
aneroids as carefully as possible. These were traced <tll around the 
co<tst of Prince Edward Island. 

"The result of our investigations thus far, reg<trding shore lines, 
tends to show that the Pleistocene uplift was less in Prince Edward 
Isl<tnd than on the adjacent mainland of New Brunswick and .i: oYa 
Scotia, but this is, perhaps, after all, only apparent, as the difference 
may be due, partly at least, to the fact that subsequent subsidence in 
the recent or prehistoric period was greater there. In the isthmus of 
Chignecto this subsidence seems to have been about eighty feet. 

"On the completion of our work in Prince Edward Island, on the 
4th of August, we proceeded to Cumberland county, N .S., to re-examine 
some doubtful points in the surface geology of the coast district 
bordering the Straits of N orthumberlancl. This investigativn occupied 
our time a week or more, after which Mr. Wilson went to York 
county, N.B., to continue the survey and mapping on sheets No. 1 
N.vV., and No. 2 S.W., which has been in progress durin(f the last 
two years. On the 14th of August, I took steamer at Pictou, N. '., 
for the Magcla,len Islands, my object being to see how the surface 
geology there compared with that of Prince Ed ward Island and the 
mainland. From the 15th to the 2±th of August, I was on these 
islands and, although the weather was very unfavourable, I neverthe
less succeeded in making an examination of the principal features of 
the Pleistocene on four of the largest of them, viz., Amherst, Entry, 
Grindstone and Allright. The facts obtained are of great interest and 
will be given in detail in my forthcoming report. No striation or 
boulder-clay was observed, and the surface of the solid rocks every
where, so far as my investigations extended, is covered with rotten 
rock. Well marked shore lines, somewhat higher than those of Prince 
Edward Island, were noted. The conical-shaped hills, denuded of 
forest, which rise above them, seem in strange contrast to those of 
glaciated countrie::;. There is rt remarkable development of dunes of 
white sand fringing the islands and connecting some of the larger 

ones. 
"On returning to the mainland, an examination of the reported gold

bearing deposits at Memramcook, N.B., was made. The Lower Carboni-
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ferous here, in which traces of gold are said to occur, is much disturbed, 
the strata clipping to the east a,t a high angle. Bosses of granite, 
dolerite, etc., protrude through it, and the beds in the vicinity of these 
are considerably altered and contain seams of quartz, calcite, etc. 
Upon the upturned edges of the Lower Carboniferous lies the :Mill
stone-grit nearly horizontally. It is in the conglomerates of the latter 
tha,t a gold mine is now being opened up. A 50-stamp crushing mill 
has been erected, and operations are in progres. . I was informed that 
each ton of ruck yielded from $1. 7 5 to $2 worth of gold. 

"In the early part of September some days were spent in photo
graphing stria~, shore lines, boulder clay banks, etc., in different pnrts 
of Eastern New Brunswick. The weather being favourable, a number 
of excellent views were. taken, which exhibit new ttncl rema,rlrnble 
phenomemi. 

"A further exploration of the co1tl seam in eastern Gloucester, near 
Caraquette, was made, as it was reported to me that new pits had 
been opened during the winter of 1892- 93. These were, however, 
found to be partially fille(l with water and debris <tt the time of my 
visit, so that nothing was discovered to further elucidate the question 
of the thickness or quantity of coal. 

"On the 20th of September, Mr. Wilson and I levelled the height 
of certain wellmarked Pleistoeene shore lines in the vicinity of St. 
John, N.B. The highest of these stands, at present, 2:J5 feet above 
mean tide level. We also made another examination of the boulder
clay bank 011. the west side of the harbour of St; .John (described in 
Annual Report Geol. Surv. Can., vol. IV., 1888- 89 ; Bulletin Geol. 
Soc. of Americlt, vol. IV.), as the heavy storms of August had cl\used 
landslips ltnd exposed fresh surfaces. Additional marine shells were 
collected from the boulder-clay. 

"As some questions relating to the surface geology of the western 
part of the Cobequid J'IIountltins seemed to require further elucidation, 
I proceeded thither on the 26th of September to re-examine the 
district. The glacial strim on both sides of the range were noted, the 
heights of , evernl shore lines mea:mred, and some time Wl\S spent in 
re-examining the so-called "Boar's Back "- a kame stretching along 
River Hebert SeYeral features not hitherto observed in it \Vere 
studied, and it now appears as if our views regarding this kame will 
have to be modified to some extent. 

"From the lOth till the 28th of October, I was, with the permission 
of the Minister of the Interior, and yourself, absent attending the 
Columbian Exposition at Chicago. 

"Mr. -Wilson was engaged studying the surface geology and map
ping the deposits, forest growth, etc., of York county, N .B., under 
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my supervision, from the 19th of August till the close of field work, 
except a few days during which he assisted me in levelling Hhore lines, 
copying profile heights at the Canadian Pacific Railwciy office, St. 
John, N .B., and barometric readings at the meteorological stations <Lt 
Clmrlottetown, P.E.I., and Fredericton, .r .B. He also spent two 
days at Halifax in ascertaining the difference between the Intercolonial 
Railway datum and tide level there. 

" Considerable progress has now been made in the survey and 
mapping in York county (sheet No. 1 N.W .). The surface geology of 
this area was reported on by me in 188± (Report of Progress, Gcol. 
Survey Can., 1882-83-8±), but little or nothing was clone in delineating 
the deposits on the map. This work has, however, been in progress 
during the last two seasons. 

"After my return frbm Chicago, I proceeded to Amherst, N.S., to 
examine the profiles of the Chignecto 1\Iarine Railway, at the office of 
H. G. C. Ketchum, engineer in charge. These profiles afford valuitble 
information respecting the tidal oscillations at the head of the Ba,y 
of Fundy and at Baie Verte, in the Straits of Northumberland. To 
obtain Ghe levels of the Intercolonial Hail way in Nova Scotia, the 
profiles of that line were examined at the railway office, Moncton, 
through the courtesy of P. S. Archibald, chief engineer, and his as ·is
tant, \Y. B. McKenzie, C.E. Joseph Unsworth, superintendent of the 
Prince Edward Island Railway, kindly furnished me with the profile 
heights of the line under h'is charge. These and other matters occupied 
our time till the close of field work. 

" The agricultural character of the areas explored may be briefly 
referred to. Prince Edward Isla~d has long been noted for the 
fertility of its soil. More land fit for cultivation is found there, within 
a given area, than in any other part of the :Maritime Provinces. It 
yields all kinds of grain cmd vegetables in profusion, and is especially 
suited to the production of oats, potatoes, etc. In Cumberland county, 

.S., excellent farms were seen <Llong the Straits of Northum herland, 
and also around the different arms or inlets of the Bay of Fundy. 
The .M:accan Hiver valley may be referred to as an example of a good 
farming district; and along Hiver Hebert valley there are also some 
fert

0

ile areas. 
"The agriculturnl capabilities of that part of York county, N.B., 

exploreLl during the past two seasons was described in my report on 
the surface geology of \Vestern New Brunswick already referred to. 

"The forest growth of Prince Eel ward Island is for the most part, 
original, especially in Prince county, in the north-west, but the timber 
trees have been largely cut away. Queen's county in the central part 
is almost entirely denuded of forest covering and whatever remains 
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is of mixed growth. The lumbering business has consequently declined 
on the island. 

"The minerals and materials of economic importance observed during 
the season may be briefly mentioned. 

"Peat bogs are extensively developed in the north-eastern part of 
Prince county, Prince Edward Island, in the vicinity of Richmond 
and Cascumpeque Bays. They are described in Dawson and Harring
ton's report, printed under the authority of the Prince Edward Island 
Government in 1871. 

" Brick-yards with kilns in operation were seen at Bloomfield station, 
also near Indian Point on the south side of Betleque Bay, a.nd a third 
small one near Cape Egmout. 

"At 1Uarysville, York county, N.B., an extensi \'e brick-yard has 
been operated by Alex. Gibson for a number of years. 

"The large deposits of bog iron ore at Maugerville, N.B., were des
cribed in my report already cited (Report of Progress, Geol. Sur. Can., 
1882-83-84 ). 

"The field investigations and mapping of the surface geology and 
forest growth of the three sheets 2 N.E., 4 N."W. and 5 S. W., of 
Eastern New Brunswick. :r orth-western Nova Scotia, and a portion of 
Prince Edward Island have now been brought to a close, and the 
preparation of these maps for the engraver will be completed at as early 
a da.te as possible. A detailed report to accompany them, which is 
already partly written, will now be finished. 

"1\fr. "Wilson returned to Ottawa on the 17th of NoYember and I 
on the 18th." 

The cost of the ea$on's explorations was $1, 193. 93. 

During ihe past year Mr. Fa.ribault continued and extended the 
work of previous seasons connected with the detailed examination and 
mapping of the structural geology of the gold-bearing and associated 
rocks of the Atlantic coast of Nova Scotia. On this work he furnishes 
the following summary report:-

"According to your instructions, all the time at my disposal was 
devoted to the further ca.reful study of the Cambrian rocks of the 
Atlantic coast of Nova Scotia and to the gold-bearing quartz veins 
which cut them. 

"After the close of the field operations of 1892, the winter months, 
from the 1 st of January until th 25th of May, were chiefly occupied 
compiling the map of the area examined. This work included the 
plotting of the instrumental surveys made during the summer, the 
revising of plotting clone by the assistants, the reduction of plans from 
the Admiralty charts, the Crown Lands Department and other sources; 
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the compiling and adjustment of these various surveys on the projection 
prepared by ill r. Scott Barlow on the scale of one mile to one inch, 
the laying clown of the geological boundaries and other data gathered 
in the field, and finally, the study of the geology of the region which 
had been examined during the summer and the working out of the 
structure and relations of the numerous folds in these gold-bearing 
rocks. 

"A great deal of time was also taken up preparing the manuscript 
maps of the county of Guysborough for the engravers, and correcting 
proofs of sheets N os. 25, 26, 27 and 28 of the eastern part of the same 
county. 

"Besides the principal work of the winter months above men
tioned, a certain amount of time was taken up preparing a summary 
report, making a statement of expenditure in connection with field 
work, answering inquiries for information and preparing field maps, 
etc., for the following season's operations. 

" From the 25th of 1\Iay till the 9th of June, fifteen days, were 
spent, with your permission, at the Columbian Exhibition, to study 
the mining, mineral and geological exhibits gathered there from all 
nations. 

"I left Ottawa on the 9th of June, for Nova Scotia, to commence 
the sea on's field work. This was for the most part of a purely geolo
gical character. The first month and a half, however, was spent 
making a topographical survey 9f the country, lying west of that 
.surveyed in 1890, and south of that surveyed in 1891. This extencls 
from the west side of Bedford Basin and Halifax Harbour to Margaret's 
Bay and Hammond's Plains, comprising an area of some 200 square 
miles. 

"The outhern, and greater part of this area is occupied by a mass of 
granite. On its northern boundary it comes in contact with the Lower 
Cambrian auriferous rocks, ;ilong a line lying half way between the 
Margaret's Bay post road and the Hammond's Plains road; it extends 
eastward to Halifax Hai·bour, southward to the Atlantic and westward 
to Margaret's Bay. Apart from the granite quarries in the vicinity of 
Halifax Harbour, this area of granite is not of economic importance, 
and it was but hastily examined. In order to complete the Halifax 
sheet, however, a detailed topographical survey was made and the line 
of contact between tbe granite and the Lower Cambrian rocks was 
carefully trnced. 

"These latter lying north and east of the granite and extendina 
north ward to Hammond's Plains and a few miles east of Bedford 
Basin, were minutely surveyed and the plications of the strata carefully 
studied. The only anticlinal fold of importance is that passing through 
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the middle of Birch Cove, where its broad dome dipping westerly at an 
angle of 25°, is well exhibited along the shore of Bedford Basin. The 
auriferous quartz veins, partially prospected a few years ago, at Prince's 
Lodge, are situated on the north slope of this fold, and the many 
quartz veins met with about Birch Cove and westward along the anti
cline, as far as the granite rna8s, are certainly worth prospecting. 
About one mile inland on the eastern shore of Bedford Basin, along 
the prolongation of this anticline passing the north end of K avy Tsland, 
some mineralized barrel-quartz veins of good appearance were met with. 

"The latter part of the season was devoted to the work of re-exa
mining the gold-bearing rocks of the eastern part of the province, 
comprised between the rivers of St. l\Jary's, Musquocloboit and Ste
wiarke and the Atlantic coast, an area of some 300 square miles in 
the county of Guysborough, 900 square miles in the county of Halifax 
and 75 square miles in the county of Colchester. This was done in 
order to complete up to elate the geological maps of that part of the 
province now in course of publication, and to study and locate with 
more accuracy and detail the nine or ten anticlinals into which the 
strata have been folded. The gold-mining districts of Cochrane Hill, 
\Vine Harbour, Goldenville, Gegogan Harbour, Ecum Secum, Moose
head, Harrigan Cove, Salmon River, Ragged Falls, Fifteen Mile 
Stream, Killeag, Beaver Dam, Caribou, Moose River, Gold Lace, 
Mooselancl, Tangier and South Branch of Stewiacke, are all situated 
along the anticlines. These were all visited and the new develop
ments made since my last examination were noted. The anticlinal 
folds were followed along their course and the structure of each one 
carefully studieu wherever possible, in order to locate any elevation of 
the axis forming a dome hn.ving the characteristic structure of a gold 
district. Several such domes were located, and their eastern or western 
clip will indicate the probable dip of the pay-streak of gold in the qtiartz 
veins. 

"Numerous faults of more or less magnitude affecting the structure 
of these rocks were also locn.ted. 

" Photographs of a few gold mines and of a number of auriferous 
quartz veins, some of them showing well the barrel-shape of the quartz, 
were taken. 

"Field work closed on the 11 th of December, and Ottawa was 
reached on the 14th of December. 

"I was ably assi tecl for five months, as in previous years, by 
Messrs. Archibald Cameron and J. ~lcG. Cruickshank. 

"The expenditure on the season's explorntions, including the salaries 
of two assistants and wages of one labourer and one cook, was abou 
$1,597.92." 
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Part of the winter, after his return to Ottawa in January, 1893, was 
spent by Mr. Fletcher, assisted by Mr. D. J. V. Eaton, in plotting and 
revising plottings by nlessrs. McL eod and McLean of the surveys 
described in the Summary Report for 1892, page 40, and in correcting 
proofs of Part P., published in May, 1893, of Annual Report, vol. V., 
1889-90-91, but the greater par~ in reducing and compiling these 
surveys, as far west as Parrsboro', to a scale of one inch to a mile in 
extension of the sheets mentioned on page 61 of the Summary Report 
for 1892. Between the 25th of May and the 8th of June he was study
ing the exhibits at the World's Fair in Chicago. 

The district examined by Mr. Fletcher in Nova Scotia in 1893 
eompri ·es the eastern portion of Rants county, bounded on the south 
by the gold-bearing rocks, on the east by the Shubenacadie H.iver, on 
the nol'th by l\Iicas Basin, and on the west by the Avon River. It 
covers m1 area of about 600 square miles. 

Some parts of the dist.rict are well cultivated, producing apples, 
wheat and other grains, hay <tncl root crops for feeding stock and dairy 
cattle. -Ship-building has been long the chief industry of the little 
villages along the shores and rivers, and lumbering is carried on to some 
extent in the woods. Large tracts are, however, barren and useless 
except for the strips of hay land along the sluggish streams, some of 
them formed by beaver dams, the remains of which are still to be 
seen, although the beaver is now extinct in ~ova Scotia. Moss and 
peat co,·er the treeless bogs at the head of the Tomcocl Hiver and 
elsewhere. 

Several largely wrn·ked quarries of gypsum, the manganese mines 
of Tennycape, Walton, Pembroke and Cheverie, and the iron mines 
of Selma and Goshen are situated within this district. At Five-lliile 
Hi Yer and at vValton there are beds of red manganiferous limestone, 
susceptible of a fine polish, which might be used for ornamental ll1arble; 
and at several places beds of good building and grindstones have been 
quarried. 

The geological formations include (Summary H.eport for 1890, page 
40), Triassic, Carboniferous limestones and Devonian, also small areas 
of igneous rocks and a tongue of the Lower Cambrian or gold-bearing 
slates, veined with quartz, which extends from t he district of Rawdon 
and the Gore to the Barr and Indian Road settlements, as already 
pointed out by Mr. Faribault. In many places tl:te underlying rocks are 
concealed by deep accumulations of drift, sane! and gravel. At the 
Gore courthouse, Cambrian slates show glacial strim with a direction 
N. ±3° E., a few . 81° E. and others S. 67° E. A short distance to the 
.eastward, the slates are rounded and channelled in the direction N. 68° 
E. ; while further east, near the Barr settlement, the course is S. 79° 
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E., and on a road also in this neighbourhood S. 52° E. Boulders of 
syenite and altered rocks, resembling those from t he Cobequid Hills, 
n,re very abundant in the valley of t.he Shubenacadie River and along 
the Kennetcook. 

A large proportion of the Triassic, as a' Economy, consists of very 
coarse conglomerate with a calcareolis cement, "vugg " of reddish 
compact calcite and veins of calcite and dogtoothspar sometimes four 
inches thiek, interstratified with brick-red sandstone rmd lenticular
beds of limestone, nearly horizontal or with a very low dip into :Minas 
Basin along which they form a narrow fringe. At many points 
Devonian rocks project through the latter, and their jagged outline 
makes a fine contrast with the massive or roughly flaggy Tria~sic beds, 
which are rounded and carved into pretty caves and basins by the 
tides. At Tennycape River, the mouth of Cam bridge Creek and on 
the west side of Conley's Brook, the ores of iron and manga,nese are 
found at these contacts of the Trias.sic and Devonian, but nowhere in 
workable quantity. 

The Carboniferous limestone forma1;ion was greatly denuded before 
the deposition of the Triassic and is scarcely met with on the coast ; 
but inland it occupies several important belts and outliers, the dip 
being generally low, and extensive outcrops of gypsum and limestone 
tilternate with red and green or gray marls and sandstone . Along 
the Five-mile River, the contact of the lowest beds with the Devonian 
is well seen, the former being exposed in cliff more than 100 feet high, 
with a northerly clip in the main river, while reddish and grny 
Devonian sandstones and shales are seen in the tributaries from the 
south. The lowest band, a red and gray concretionary limestone, is 
overlaid by a great thickness of gypsum in which, on the farm of 1\Ir. 
Andrew Hayes, there is a cel~rated cave, seventy-five feet wide and 
fifteen feet high near its mouth, which is somewhat obstructed by fallen 
blocks of gypsum; but at 350 feet in, the cave narrows considerably. 
The floor is rough with blocks of gypsum and ~everal small ponds 
hold the water that drips from the roof. Among numerous smaller 
caves, those near Miller's Creek, Kempt Shore and Cheverie may be 
referred to as well as the pinnacles, natural bridges, pits and ponds 
with underground outlets so characteristic of the plaster-land. Strong 
saline springs issue from these rocks at Walton, Noel Road, Pembroke, 
the Bar km ill road and other places. North of Cheverie Creek a cliff 
of gypseous marl comes against the Devoni<m without the intervention 
of the limestone, indicating apparently a fault, and is succeeded imme
diately by the gypsum of one of the quarries, among the fissures of 
which a small quantity of petroleum is found, which has been described 
by Professor Hind in a report on the district. South of the creek the first 
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rocks seen on the shore are Devonian, but on this side limestone is in 
place and has been worked for manganese ore. The gypsum in the 
neighbourhood of Enoch Rhines' seem~ to occupy a narrow basin in 
the Kennetcook River and the limestone and gypsum of Selma to be 
in broken patches among tl~ Devonian. One of the most persistent 
belts is that which is mentioned above and which extends eastward 
itlong the Five-mile River for a great distance from its mouth west
ward. Next to t he gypsum the most interesting member of this forma
tion is the red basal limestone, along which t he manganese ores are 
found. It is of considerable thickness, concretionary, brecciated, and 
associated in places with red conglomerate and grit. 

Much of the di trict examined is occupied by plant-bearing Devonian 
rocks, similar to those of Union and Riversdale, Clifton (Old Barns), 
and Economy, with, however, a larger proportion of grit and coarse 
sandstone. They are well exposed at South Maitland on the Shube
nacadie RiYer, on ::\Iinas Basin, in the branc:hes of Five-mile River 
from the south, in Sterling Brook, Mungo Brook, Tennycape River and 
other streams. They extend north from Noel Lake to the shore road 
and perhaps occupy a great part of the road from this lake to Kennet
cook Corner. The boulders of pyrolusite, one of which is said to have · 
weighed +00 pounds, found one mile north of the Corner, perhaps 
indicate a contact with the Carboniferous limestone now concealed by 
drift. In the upper branches of Glen Brook, a narrow belt of hard 
conglomerate, sandstone and shale separates the gold-bearing slates 
from the gypsum; gray and red sandstone occur in Robinson Brook 
east of Kennetcook Corner and in the little brooks west of the Gore 
court-house: these perhaps represent the Devonian rocks of Union 
and Tennycape, hut require further examination. Rocks of the Rivers
dale series are met with at Indian Road and the Barr settlement, and 
near the head of one of the hranches of Nine-mile River contain thin 
seams of 0oal or coaly shale. In Rocky Brook, near )\Iaitlancl, an 
acli.t was driven into the bank and several shafts sunk, one of t hem 
forty feet, in these rocks, supposed because of their dark colour and 
the presence of fossil plants to yield coal. A shaft was also sunk, to 
a depth, it is said, of sixty-five or seventy feet, between two branches 
of Sterling Brook, in the hope of finding silver. The explorations for 
coal on the small seams found in proximity to gypsum and limestone 
along Kennetcook River are described in the Summary Report for 
18 9, pAge 30. 

On the shore immediately north of Cheverie, massive, compact and 
fine grained igneous rocks, of limited extent, but great variety of 
colour and texture, cut red and dark gray Devonian slates and extend 
halfway to Split Rock. In a compact variety there are veins of white 
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crystalline quartz with an amethystine tint. Beneath the Carboni
ferous limestone of the hills of Kempt shore, large blocks of gray 
diorite are found which perhaps indicate this rock in situ. The south 
side of Minas Basin cliff rs from the north in no respect more strikingly 
than in the absence of the large masses of syenite and diorite which 
compose the Oobequid Hills. 

At Peter Steve.:J.s', on the shore road east of Noel River, a shaft, 
worked to a depth of t hirty feet by a horse-whim, is said to have 
yielded a ton of crystalline pyrolusite from a crack or vein in whitish 
flinty, quartzose, Devonian sandstone. The )llanganese ore of :IUinas
ville (Moose Brook) and Bear Brook also belongs to that class of 
deposits which are not in .the immediate vicinity of limestone, the ore 
being all in red Devonian quartzite and shales or from juints, veins and 
blotches, vm·ying from a quarter of an inch to five inches in thickness 
and holding also crysta,ls of calcite. Nearly all the other worked 
deposits of manganese, however, occur in or near the limestone des
cribed above, as lying at the base of t he Carboniferous foL"mation, the 
ore being near the top at Oheverie, at the bottom at Wal ton, and in 
thirty-seven feet near the bottom at Tennycape mines. These are the 
most largely operated mines in the dist;rict, and have I roduced, since 
1861, about 3,000 tons of "the purest anrl. most beautifully crystallized 
pyrolusite found in America." It has been sold at prices varying from 
$40 to $140 per ton, chiefly in the United States, for use in decolour
izing glass and in chemical processes for which only the purest ore 
can be employed. A number of shafts and open cuts, the deepest 
about 170 feet, have been sunk and a tunnel driven to drain the mine 
to the lowest ground. The rock, a twisted, reddish, shaly or brec
ciated, dolomite, is sometimes separated by two to four inches of hard 
red clay from the Devonian sandstone or quartzite which forms Urn 
foot-wall or floor of the mine. The ore occurs in veins, strincrH, nodules 
and masses. One of the latter is said to have yielded a thousand tons, 
associated with calcite, selenite, barite and limonite, but in some places 
almost entirely free from foreign matter. It occupies the lines of 
jointing and bedding, breaks apart the fragments of the breccia and 
replaces the shale and limestone. The latter dips S. 20° E. at a 
variable angle beneath a mass of gypsum ; it has been worked for 
about 200 ytirds on the strike and the whole distance tested i probably 
less than 500 yards. It has been again found, however, on the east 
side of Tennycape River and traced across the Faulkner and Hill 
lots upon which several shafts have been sunk in a reddish, gray and 
blackish, calc-veined, bituminous, mon> or less concretionary limestone, 
overlaid by gypsum and in contact with Devonian rocks, which contain 
a quantity of pyrolusite in veins, blotches and t hreads. 
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North of Tennycape mine is the Parker mine, from which in 1881 
l\Ir. William Stephens took about thirty tons of excellent pyrolusite. 
It is at present leased by l\Ir. Gould Northup, who late in 1893 put 
up a small engine for pumping, and before the fall rains stopped the 
work, had taken about half a ton of ore from prospecting trenches in a 
disturbed limestone, which a.pparently forms a small outlier among 
Devonian rocks. 

At the Shaw and Churchill mine on the west bank of Walton River, 
immediately above the bridge on the shore road, a large quantity of 
pyrolusite has been found in a small outlier of red a,nd gray limestone, 
like that of Tennycape. This fill s a hollow in red Devonim1 quartzite 
and shale, which projects around the opening in all directions. Large 
masses of ore of gt·eat beauty and purity have been taken out, and a 
magnificent display of it is made in the storehouse at the old plaster
mill. 

Bearing apparently the same relation to the last-named deposit as 
the Tennycape mine does to the Parker mine, is the limestone from 
which the ore on lot owned by the Provincial Manganese Iining 
Company and by l\Iessrs. Stephens and Davis was obtained. It 
continues from the workings on these lots to the bank of \Valton 
River, south of the Shaw and Churchill mine, crosses the river to 
"l\Iiner" Brown's tunnel and is seen in severaJ later excavations 
a,mong small veins of pyrolusite, it then passes eastward beneath the 
plaster of the Walton quarries and is perhaps continuous to Hibernia, 
where a quantity of ore was found in reddish calcareous grit, inter
stratified with concretionary limestone. 

Openings have also been made on another outlier of limestone in 
the valley of Whale Creek, between the shore and the telephone road, 
upon the land of Mr. ·Willie Weir and Mrs. Timothy Parker. 

About two miles west of ""Walton, at the Sturgis mine, now workeu 
by the Provincial Manganese l\Iining Company, ore occurs in consider
able quantity a8 strings, veins or films, or impregnating and staining 
large masses both of the limestone and of the underlying flinty sand
stone, in both of which shafts have been sunk and tunnels driven. The 
dip of the limestone is variable and high. 

To the westward, at the Tomlinson mine, the limestone has not 
been much pro pected, but openings made in the reddi h, greenish 
and gray quartzite immediately underlying have developed a large 
quantity of pyrolusite and hernatite, sometimes mixed, sometimes in 
distinct masses. 

At the Lantz mine several shallow pits have cut limestone dipping 
about S. 32° E., from which fine specimens of pyrolusite have been 
obtained. 
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Goshen iron mine is situated at the contact of t his limestone with 
the Devonian, just as are those of Clifton, Selma, Brookfield and the 
E ast H.iver of Pictou. H ere a mixture of limonite, hematite, barite 
and calcite is found in a dark gray limestone dipping . 12° E. < 15°. 
A tunnel was driven 530 feet, by Ir. Browne, from the low land south 
of the road, but only halfway to the ore cut by the deepest shaft. 

Underlying the gypsum of the Cheverie quarries is a reddi8h and 
· gray concretionary limestone, from which 200 or 300 tons of pyrolusite 
and manganite are said to have been shipped. The ores occur in plates 
and veins associated with calcite. 

Bog manganese occurs near Goshen, south of Cheverie, at the head 
of Bass Creek and at other places. 

Gypsum was at one time quarried at Pitch Brook, Green Oak, South 
Maitland and Selma. It is still largely exported from -Walton, Cheverie 
and t he widespread deposits of Newport township, the principal 
quarries being those of Wentworth. 

An analysis of a sample from the quarry of Mr. "William Stephens, 
of Tennycape, was made by Professor Kennedy, of King's College, 
Windsor, with the following resul t :-

Water_ . ___ . _ _ _ _ _ _ . ___ . . . . . . .. , __ _ . . 20·60 
Oxid_e of iron, Fe 20 3 } 
Alumina, Al

2
0

3 
- · - · · · - - - - - · - · · 

Sulphuric Acid, SO 3 ..... .• - - - . - .. - - .. 

Lime, CaO. _ . .. 

·37 

46·51 
32 ·52 

100·00 

Insoluble matter. _ ....... .. _ . _ ... _ . . . . . ·44 

This is excellent for farming purposes and for making cement, 
though it is not as white as the gypsum from Wentworth and 
Ellershouse. 

An analysis of soft plaster from Cheverie is given by the same 
authority as follows :-

Water and oil . __ .. _ . . . . ____ ......... . 
Carbonate of lime and magnesia. . ... __ .. 
Sulphate of lime _ .......... _ .... _ . ____ . 

20·78 
0·72 

78·50 

100·00 

Cheverie hard plaster or anhydrite is much cheaper than gypsum; 
it cannot be manufactured into plaster of paris, and yields even for 
farming purposes slower results than the soft plaster, because less 
soluble in water . 

5 
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Limestone quarries to supply local demand have been opened at 
Northfield, Glencoe, Whale Creek, Maitland, and other places. 

Barite occurs in considerable quantity in veins in limestone at 
·walton and Pembroke. · 

Whetstones used for sharpening saws are reported from the quarries 
of gray sandstone at Scotch Village. 

Brine spring~ and " bpa " springs are found near Hibernia, at 
Wal ton and on the west branch of Tennycape River, the last depositing 
a q_uantity of yellow ochre. A strong spring in Robinson Brook comes 
probably from the outlet underground of Long Lake which is in greatly 
broken plaster-land. 

:!\'Ir. Fletcher was assisted during the summer by Messrs. M:. H. 
McLeod, T. S. McLean and W. B. Almon. 

The expenditure on the season's surveys and explorations, including 
the salaries of all assistants, was about 1$1,442. 

Dr. Bailey, of Fredericton, assisted by Mr. vY. H. Prest, has 
continued the explorations and surveys in south-western Nova Scotia. 
He reports as follows on the progress of this work : 

"My attention was first directed to the completion of the investiga
t ions carried on in previous years in the counties of Queen's and Shel
burne. This work included: 1, t he more exact delimitation of the 
main granitic belt inclosing the Cambrian strata on the northern side, 
with the several smaller areas of granite which protrude through these 
strata at various points; and 2, the determination of the position, 
extent and structure of the various domes or anticlinal axes, so inti
mately connected with the question of gold mining, which mark the 
distribution of the Cambrian rocks. With this object in view, the 
entire coast region between Port Medway Harbom and Barrington 
was carefully examined by myself, as well as numerous islands which 
bad not previously been visited; while at the same time an explora
tion of the interior was undertaken by Mr. Prest. This latter, owing 
to the nature of the country, and unusual drought, was a work of a 
peculiarly arduous character, but was successfully accomplished, 
including not only the accurate determination of the outline of the 
granite and the nature of the adjoining rocks, but also the location of 
the position, outlines and relations of the numerous lakes and streams 
found about the sources of the Port Medway, Liverpool, Roseway and 
Clyde rivers, with far more correctness than has ever previously been 
effected. In the same connection careful observations were made on 
the nature of the soils in the region explored, and upon the distribu
tion of the forest trees. Finally, a detailed and measured section was 
made along the course of the Port Medway River from the granite 
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hills of Annapolis county to the Molega gold district, including a study 
of the structure of the latter, and of its relations to the adjoining gold 
districts of Pleasant River, North Brookfield and Whitebourne. 

"The results of the above explorations have already been incor
porated with those of previous years, in a report upon the geology of 
the counties named. The delineation of the geological boundaries only 
awaits the completion of a more accurate topographical map of south
we tern Nova Scotia. 

"From Shelburne county our explorations were extended into that 
of Yarmouth, and the data needed for the completion of a report and 
map of the latter have also been obtained. Contrary to expectation 
only Cambrian and granite rocks were found, the former, though 
presenting some peculiar features as the result of local metamorphism, 
present a sequence in evet·y respect like that of the same system in 
Queen's county. 

" In Digby county also the prevailing rocks are either granitic or 
Cambrian and their relations were pretty fully worked out through 
the whole distance between Cape St. Mary and the vicinity of Ann
apolis. Here, however, there is, in addition to the groups referred to, 
a belt of fossiliferous rocks, such as those which have been long known . 
at Nictaux, Clementsport and Bear River. It was thought probable 
that this belt might extend westward beyond Bear River to near 
Cape St. l\1ary, and it was actually traced nearly to the great bend of 
the Sissiboo River, south of ·weymouth, but partly owing to increasing 
metamorphism, and partly to the depth of the drift covering, we were 
not able to determine its existence beyond this point. 

" In connection with the exploration of Digby county some time 
·was spent ih the examination of the volcanic rocks and associated 
Trias ic strata; collections were made, and sent to the museum, of 
various quartzose and zeolitic minerals as well as of iron ores from the 
trappean rocks which mainly constitute the peninsula of Digby neck 
and Long and Briar islands." 

CHEMISTRY AND MINERALOGY. 

Reporting on the work of this division, Mr. Hoffmann says:
"The work carried out in the chemical laboratory during the past 

year has, conformably with the practice of preceding years, been almost 
exclusively confined to the examination and analysis of such minerals, 
etc., etc., as were deemed likely to prove of more or less economic value 
and importance. Briefly summarized it embraced,-

" 1. The examination of certain fuels, to wit, peat, lignites and 
coals. 
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" 2. The analysis of natural waters-with the object of ascertaining 
their suitability for domestic or manufacturing purposes or probable 
value as !1 remedial agent-from respectively, the town of Joliette, 
J oliette county, Quebec; the township of McN ab, Renfrew county, 
and township of Huntley, Carleton county, in Ontario; Moose Jaw 
in the district of Alberta, and Kamloops, in the province of British 
Columbia. 

"3. The analysis, in regard to nickel contents, of ores from the town_ 
ships of Eardley, in Ottawa county, Quebec; Hyman, in the district 
of Algoma; Dalhousie, in Lanark county; Somerville, in Victoria 
county, and Galway, in Peterborough county; also from the English 
River, in the district of Rainy River, and Jack-fish Lake, in the 
district of Thunder Bay, in the province of Ontario. 

" 4. The as$ay, for gold and silver, of ores from the provinces of 
Nova Scotia, Quebec, Ontario and British Columbia, and some localities 
in the North-west Territories. 

"5. Analysis 0f iron ores from Amrnpolis and Cape Breton counties, 
Nova Scoti<i; the townships of Lutterworth, Minden and Snowdon, in 
Haliburton county; of Galway, in Peterborough county; and of 
Digby, in Victoria county; ;tlso from the district of Thunder Bay, in 
Ontario. 

"6. The analysis of a series of ma.rls- with special reference to 
their employment in the manufacture of hydraulic cement-from 
important deposits of this material occurring, respectively, at J:\Iarl 
Lake, i land of Anticosti, Quebec; and in the townships of Lavant, in 
Lanark county ; Sheffield, in Addington county; Reach, in Ontario 
county ; and Rockwood, in vV ellington county, in Ontario. 

"7. The examination, and in ome instances complete ·analysis, of 
several minerals not heretofore identified as occurring in Ca.nada, 
certain of which constitute valuable and important metalliferous ores. 

"8. Miscellaneous examination . These include the examimition, 
testing or analysis of brick and pottery clays, of limestones, silts and 
tufa, supposed to possess hydraulic properties, of some samples of bog 
manganese and disseminated graphite, and of other material not 
included under the above headings. 

"The number of specimens received for identification or for the 
purpose of eliciting information in regard to their economic value, 
amounted to four hundred and sixty-three. Of these the greater 
nwnber were brought by visitors, to whom the desired information 
was communicated at the time of their calling, 01· failing that-owing 
to a more than mere cursory examination being necessary, or when a 
partial or even complete analysis was considered desirable-was subse
quently cornmunicatP.d by letter. The correspondence, chiefly in this 
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connection, called for the writing of two hundred and fifty letters, 
many of which constituted lengthy reports. The number of letters 
received amounted to one hundred and two. 

"lUr. R. A. A. Johnston has assiduously, and in all respects most 
satisfactobly, carried out the work intmsted to him. Apart from a 
lengthy series of gold :tnd silver assays, he has made complete analyses 
of many important and interesting minerals, and in addition conducted 
a great variety of miscellaneous work. Mr. F. G. ·wait has been 
engaged in carrying out complete analyses of a series of marls, also in 
the partial or complete analysis of several natural waters, and has 
also made many miscellaneous examinations. 

"In the work connected with the mineralogical section of the 
museum, I have been very ably assisted by Mr. R. L. Broadbent. He 
has readjusted the systematic collection of minerals, so as to allow of 
the introduction of ~pecies not previously represented, and also re
adjusted, in accordance with the arrangement adopted in the catalogue, 
the contents of certain of the cases containing the coll ection of 
economic minerals. He was further engaged in continuing the work 
of permanently labelling specimens already on exhibit, and in labelling 
and cataloguing recent additions to the collections. Further, he rendered 
valuable aid in assisting in the correction of proofs, at the time the 
catalogue of the mineralogical section of the museum was passing 
through the press. 

"This catalogue, an octavo volume of two hundred and fifty-six 
pages, which was issued at the close of August last, will, it may be 
anticipated, prove serviceable not only to visitors to the museum, but 
also to those at a dist:tnce, conveying as it does a good general idea 
of the mineral resources of t he Dominion. A revision of the "An_ 
notated list of miner:ils occurring in Canada," has been entered upon 
and is in a fairly advanced state. This work has been rendel'ed desirable 
on account of the many and important additions that can now be made 
to the former list. 

" The additions to the mineralogical section of the mu eum con
sisted of :--

(A) The following specimens collected by members of the staff, and 
by Dr. J?. D. Adams and JUr. Prest who were engaged in field-work 
in connection with t he Survey : 

1. Adams, F. D. :-

Magnetite from t he townships of Minden, Lutterworth and 
, nowdon, Haliburton county, and Digby, Victoria county, 
Ontario 
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2. Barlow, A. E. :-
(a) Gersdorffite from lot 12, range III. of Deni~on, district of 

Algoma, Ontario. 
(b) Nickeliferous pyrrhotite from the Murray mine, lot 11, 

range V. of foKirn, district of Nipissing, Ontario. 
(c) Pentlandite from the Worthington mine, lot 2, range II. 

of Drury, district of Algorna, Ontario. 
(d) Six specimens of perthite and ten specimens of amazon 

stone from lot 7, range B. of Cameron, district of Nipis
sing, Ontario. 

3. Broadbent, R. L. :-
(a) Shell marl from Hemlock (McKay's) Lake, near Beechwood 

cemetery, Gloucester, Carleton county, Ontario. 
(b) Eighteen specimens of argentiferous galena from lot 11, 

range IV. of Calumet, Pontiac county, Quebec. 
(c) Sixteen specimens of sphalerite from lot 10, range IV. of 

Calumet, Pontiac county, Quebec. 

4. Giroux, N. J. :-
(a) Beryl from De Maisonneuve, Berthier county, Quebec. 
(b) Iron-ochre from Riviere du Milieu, Maskinonge county, 

Quebec. 
(c) Infusorial earth from about two miles north of Chertsey 

village, Montcalm county, Quebec. 

5. Prest, \V. H. :-
(a) Four specimens of selenite from near Elmsdale station, 

I. C. R., 1-Iants county, Nova Scotia. 
(b) Twenty-nine specimens of Thomsonite, one of jaspar and one 

of apophyllite, all from Margaretsville, Anna,polis county, 
Nova Scotia. 

6. Selwyn, Dr. A. R. C. :-
Bituminous sand rock from the south side of Egg Lake, south

west quarter of section 30, range XXV., township 56, west 
of the 4th initial meridian, district of Alberta, N.W.T. 

(B) And the undermentioned presentations: 
1. Barlow, Scott (Survey):-

Marl from concession IV., Rideau front, township of Gloucester, 
Carleton county, Ontario. 

2. Brophy, G. P., Ottawa, Ont. :- . 
Slab of limestone Rhowing footprint, from Hull, Ottawa, county, 

Quebec. 

3. Caldwell, W. C., J\I.P.P., Lanark, Ont. :-
Marl from lot 13, range IV., Lavant, Lanark county, Ontario. 
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4. Christie, P., :Manchester, Ont. :-
Marl from Chalk Lake, township of Reach, Ontario county, 

Ontario. 

5. De vVolf, G., Vancouver, B.C. :-
China-stone from Spatsum, district of Yale, British Columbia. 

6. Garrioch, -w. H. G., Hull, Que. :-
Concretionary nodule from Front Street drain, Hull, Ottawa 

county, Quebec. 

7. Hammersley, A. S., Vancouver, B.C. :-
Roofing slate from the Jervis Inlet slate quarry, J erYis Inlet, 

British Columbia. 

8. Haycock, E., Ottawa, Ont., per Dr. R. W. Ells (Survey):
Phlogopite with pyroxene from lot 13, range XL of Hull, 

Ottawa county, Quebec. 

9. Hayes, F. B., Ottawa, Ont. :-
Muscovite from Pied des Monts, Charlevoix county, Quebec. 

10. Lewis, 'Vm., Holland's Mills, Que. :-
Graphite from lots 11 and 12, range III. of Portland West, 

Ottawa county, Quebec. 

11. Mather, J., Ottawa, Ont., per Dr. G. M. Dawson (Survey):
Auriferous quartz from near portage from vVabigoon to 1\Iani

tou vVaters, district of l~ainy River, Ontario. 

12. Moffatt, James, W akefielcl, Que. :-
Tourmaline from Vi-akefield, Ottawa county, Quebec. 

13. Mc "Williams, J. B., Peterborough, Ont. :-
Pyrite <tncl chalcopyrite from lot 30, range X. of Dummei-, 

Peterborough county, Ontario. 

14. Poole, H. S., Stellarton, N.S., per H. Fletcher (Survey):
Stalagmitic mass from the Acadia Coal Mines, Pictou county, 

Nova Scotia. 

15. Rominger, Dr. Charles, Ann Arbour, Mich., U.S. :
(ci) 'l'en specimens of galena (crystals). 
(b) Galena in closed in limestone of secondary origin subsequent 

to the hattering of the Sub-carboniferous flint ledges. 
(c) Three specimens of galena with blende. 
(d) Three specimens of ore-bearing breccia. 
(e) Ore-bearing breccia inclosing pieces of coal. 
(/) Blende with galena in a calcareous cement mass, ordinary 

mode of occurrence of the ore. 
(g) Three specimens of blende (crystals). 
(It) Ruby blencle. 
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(i) Ruby blende with galena. 
(j) Carbonate of zinc. 
( k) Silicate of zinc. 
(l) Two specimens of calcite (crystals). 
(m) Porous silicious cement mass from which part of the inclosed 

blende crystals have been lixiviated by percolating fluids. 
(n) Dolomite "ith blende and asphaltum. 

Above are all from the Joplin mines, Missouri, U.S. 

(o) Ore-bearing breccia, from Belleville, Missouri, U.S. 
(p) Calcite with blende, from ·w ebb City, Missouri, U.S. 
(q) Two specimens of silicate of zinc, from fosely mines, Newton 

county, Missouri, U.S. 
(r) Ore-bearing breccia, from :i\losely mines, Newton county, 

.Missouri, U.S. 
(s) Blende crystals imbedded in a soft calcareous mud, from 

the Spring City mines, Missouri, U.S. 
(t) Carbonate of zinc, pseudomorph after calcite, from Aurora, 

Missouri, U.S. 
(u) Silicate of zinc, from Aurora, Missouri, U.S. 
(v) Blende, from Linden, Wisconsin, U.S. 
(w) Two specimens of anglesite on galena, from Highland, 

Wisconsin, U.S. 
(x) Blende, from Highland, Wisconsin, U.S. 
(y) Blende with galena, from Mifflin , ·Wisconsin, U.S. 
(z) Carbonate of zinc, from Mifflin, Wisconsin, U.S. 
(aa) Carbonate of zinc, pseudomorph after calcite, from Benton, 

vVisconsin, U.S. 
(bb) Carbonate of zinc, from Pigeon Creek, \Visconsin, U.S. 
(cc) Carbonate of zinc, in fi sures of Sub-carboniferous chert, 

from Cave Creek, Arkansas, U.S. 
(dd:) Ca1·bonate of zinc, from Rush Creek mines, Arkansas, U.S. 
(ee) Carbonate of zinc, in fissures of lower magnesian limestone 

from Rush Creek mine, Arkansas, U.S. 
(.ff) Carbonate of zinc, from Dubuque, Iowa, U .S. 

16. R utledge, J. , Ottawa, Ont. :-
Muscovite from lot 16, range II. of Calvin, district of Nipissing, 

Ontario. 

17. Selwyn, Admiral J. H., London, Eng.:
Gilsonite from Utah, U.S. 

18. Shaughnessy, F. G., Montreal, Que. :-
Polished cube of black limestone from the Chateau Frontenac, 

Quebec City, Quebec. 
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"Mr. C. W. Willimott was engaged in the early part of the year in 
arranging, cataloguing and packing the collection of minerals intended 
for exhibit at the ·world's Columbian Exposition. On the completion 
of this work he proceed_ed to Chicago to attend to the unpacking and 
assist in the instalment of the same. The duties assigned him called 
for his presence during the whole period that the exhibition was open. 
At the clo ing of the same he assisted in the repacking of the collec
tion in question and further, by permission of the Commissioners for 
Ontario, British Columbia and Quebec, in selecting from the exhibits 
of these provinces such specimens as were considered desirable for the 
forthcoming Antwerp Exhibition. The packing of the whole of this 
material, which constituted over 300 cases, boxes and barrels, and the 
making out in duplicate of the necessary invoices and clearance papers 
for the United States customs, was attended to by Mr. Percy H. 
Selwyn, who having completed this work left Chicago on the Sth of 
December and arrived in Ottawa on the following day. 

"Mr. vVillimott returned from Chicago on the 25th of December. 

Mr. vV. F. Ferrier, lithologist, reports on the work of the past year 
as follows :-

"At the beginning of the year I was still engaged, assisted by Mr. 
Percy Selwyn, in the preparation of a preliminary list of the rock 
specimens in the drawers under the museum cases, but on the 18th of 
January, ha1·ing received instructions to prepare a stratigraphical 
collection of Canadian rocks for exhibition at the Chicago World's 
Fair, work on this list was, for the time being, discontinued, and the 
Chi.::ago collection at once commenced. 

"My time was fully occupied until the 3rd of April in this work, 
and I was ably and energetically assisted by Ir. Percy Selwyn in 
preparing a manuscript catalogue of the specimens. The preparation 
of this collection involved the selection, trimming, labelling, naming, 
arranging and cataloguing of 1,500 specimens of rocks, illustrating all 
the geological formations known to occur in the Dominion of Canada, 
from the Laurent.ian to the Pleistocene. 

"After the collection had been shipped to Chicago it was decided to 
print the manuscript catalogue which accompanied it, and the greater 
portion of my time for about a month was occupied in the necessary 
rearrangement of manuscript and in proof-reading. It was published 
under the title:-' Catalogue of a Stratigraphical Collection of Cana
dian Rocks prepared for the 'Vorld' Columbian Exposition, Cbica,go, 
1893.' It forms a royal octavo pamphlet of 150 pages. Three thousand 
copies were printed and many were distributed at Chicago to those 
interested. Copies were also sent to all institutions and individuals on 
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this department's list of exchanges, and the remaining copies will be 
available for use here, as it is intended to place the collection in the 
Museum, now i;hat it has been returned from Chicago. 

"My acknowledgments to my colleagues on the Geological Survey 
for their hearty co-operation and assistance have already been expressed 
in the preface to the above mentioned catalogue, and I take this 
opportunity of repeating them. Owing to the short tirne at my dis
posal, much work after office hours was necessitated, and these gentle
men did everything in their power to aid me, several of them kindly 
volunteering to work in the evenings at the museum. 

"Several letters have been received from well-known scientists 
abroad, and handed to you, referring to the information they had 
derived regarding the rocks of Canada from a study of the collection, 
and in two cases asking that samples and drawings of the labels, cases, 
and other museum appliances used by this Survey, be supplied them, 
as they had decided to adopt the same in the institutions which they 
repre ·ented. 

"Although so much of my time has been taken up this past year by 
the work above referred to ; good progress has been made in the 
microscopical study of the Archrnan rocks collected by Messrs. A. E. 
Barlow, E. D. Ingall and J. B. Tyrrell, and it is hoped to have the 
reports on these completed at an early date. 

"Some fifteen thin sections of rocks have been examined for Dr. 
Dawson and reported on, and micro~copic examinations of a large 
number of British Columbia rocks have from time to time been made 
for him. The total numbet· of thin sections of rocks prepared and 
received during the year was twenty-seven, but in addition to these, 
102 specimens were sent to Germany, and nine to the United States 
to have thin sections prepared from them. These have not yet been 
received. 

"Two thin sections and a hand specimen of an interesting olivine
pyroxene rock, Harzburgite, were purchased in Germany for comparison 
with a similar rock, collected by Dr. Dawson in British Columbia. 
Of the specimens in the Chicago collection, ten were polished and four 
were slit to reduce their tiize or to show peculiarities of structure. 

" Early in January, a collection of 115 thin sections uf crystals of 
the more impo~tant rock-forming minerals, purchased from Messrs. 
Voigt & Hochgesang of Gottingen, Germany, was received, and has 
proved to be a most valuable addition to the equipment of the litholo
gical laboratory. 

"A large series of rocks collected by myself in 1891, from the Eastern 
Townships of Quebec, was carefully gone over, packed, and placed in 
store. As usual, a considerable amount of work of a miscellaneous 
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character has been done, including blowpipe determinations of variom; 
specimens submitted to me. 

"On the l 6th of September, in accordance with instructions received, 
I left for Chicago, remaining there until the 4th of October, during 
that period assisting and giving information to those who wished to 
study the minendogical and lithological collections exhibited by this 
department, and also examining the foreign exhibits bearing on my 
own work. Since my return until the close of the year, my time 
has been mainly O<'cupied in microscopical work. The specimens in 
the upright cases containing the stratigraphical collection of rocks 
were removed and_ packed carefully in boxes, this being rendered 
necessary by the extensi ,·e repairs which the museum is undergoing. 
Thirty official letters were received during the year and thirty-six 
written. 

"Expenditure during the year, $130.25." 

J\'[rnrnG AND :M:rnEHAL STA'l'IS'l'ICS. 

Of the work of the division of Mineral Statistics and Mines, Mr. E. 
D. Tngall, the officer in charge, gives the following particulars : 

"From the date of the last summary (31st December, 1892), the office 
work of the division has been carried out as usual. The time of the 
staff was occupied in collecting and compiling statistics of the mineral 
production, and general information regarding the mineral resources 
of the country, as well as of mining operations and discovery, and in 
answering inquiries for such information and in office routine. 

"In January, 1893, sickness necessitate<l my absence from duty. 
Thus the work necessarily fell greatly behind. On my return from 
sick leave in February, special and urgent work in connection with 
the preparation of the exhibits of views and maps for the 'vVorld's Fair 
at Chicago, called for the co-operation of the whole staff of the 
division. Four large maps of the Dominion showing the distribution 
of the deposits of economic minerals were prepared. The localities 
were largely taken from the Directory of Mineral Occurrences, on 
which the staff of the division has been at work from time to time as 
other work allowed. 

" These were represented on the map by means of a systematic series 
of conventional signs prepared by myself with your approval The 
collections of rocks made by the various officers. of t.he division were 
unpacked and gone over in order to select a representative series for 
addition to the ystematic collection prepared for Chicago. 

" This work having been disposed of, attention was directed to the 
annual report of the division for 1891, which would have been atten<led 
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to several months previously, but for the combination of circumstances 
above detailed. 

"On the 13th of April, the Preliminary Summary of the Mineral 
Production of Canada, was completed, sent to press and dist,ributed 
shortly afterwards. 

"During the early part of the summer season, my whole time was 
taken up in putting the before-mentioned report through press, in 
proof-reading, etc., and in office routine work. 

"From the 2lst of June to the 3rd of July, I was in the Sudbury and 
Sault Ste. Marie districts, accompanied by Mr. H. N. Topley, directing 
the taking of photographs of the mines for our series of mining photo
graphs and obtaining general inforniation as to mining and mineral 
development in the district. Steps were taken which it is hoped will 
obviate the difficulties which have been experienced in the past in 
getting returns from some of these mines. 

"The three chief operators in the Sudbury district, viz., the Canadian 
Copper Co., the Dominion Copper Co., and Messrs. H. H. Vivian & Co., 
were still, as in previous years, mining ore and shipping matte. The 
Travers mine was visited, but no underground work had been done 
there since the lst of February, 1893, all the efforts being directed 
to completing and improving the surface works. 

" Besides the nickel mines above named, two companies were operat. 
ing on the gold-bearing veins of the district, viz., at the Creighton 
mine near Larchwood, west of Sudbury, on the Canadian Pacific 
H.ailwa,y, and the Ophir mine near the Bruce mines, on the Algoma 
branch of the same railway. At both these mines undergroun8 explo
ratory work was in progress and mills were being erected for the 
extraction of the gold. 

"On my return to the office, the proof-reading of the Report for 1891 
was completed, the last forms having been signed for press on the 14th 
of August. I was then occupied at Chicago in connection with the 
'World's Fair,' from the 24th of August to the 12th of September, 
whil t from the 18th of September to the 2nc1 of October my time was 
occupied in the field in connection with working out the distribution of 
the rocks of the area included in the lower or south sheet of the map 
illustrating the investigation of the H.iver du Lievre and Templeton 
phosphate districts, begun by myself, assist.ed by Mr. White. This 
work had to be clone piecemeal as intervals occurred in the other work. 

"Up to 1893 Mr. 'White had only assisted by carrying out the topo
graphical surveys neces8ary to construct a map of the district whereon 
the results of the mining-geological investigations might be shown and 
in compiling the map in the office. In view, however, of his increasing 
interest and experience in geological work, I instructed him to move his 
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party to Ottawa county and endeavour to .finish the tracing out of 
the distribution of the various lithological subdivisions constituting 
the Laurentian, of the district under investigation. Our work this 
season thus brings to a conclusion the field work for this investigation, 
but the office work necessary to work out and report upon the results 
of these observations yet remains to be completed. 

' My time being very fully occupied with the work proper of the mining 
division, I had planned to work at the above dming the evenings of 
last winter. The complete revernal of all my plans by sickness and_ 
family trouble la t winter prevented this, and the arrears of the division 
work will have to take precedence. I still hope, however, that I shall 
.find intervals which may he utilized in completing this work. 

"The series of microscopic sections made from rock specimens 
collecLecl are in the hands of Mr. Ferrier, the lithologist, for detailed 
examination. I found a little time in the spring to work with him at 
the sections, but since then the matter rem<Lins in abeyance. 

" Mr. Bruruell reports on his summer's work as follows:-
"'I left Ottawa on the 18th of June, going direct to Windsor, where 

inquiries were made regarding the boring operations going on in search 
of natural gas in Essex county. After visiting various points in the 
county I went to Hidgetown, where natural gas has been in use for 
some time. Hern it was found that the whole town was being supplied 
from shallow wells in the vicinity, which afford large quantities of 
practically odourless surface gas, some wells affording as much as 
5,000,000 cubic feet per clay. There have been about 150 wells sunk, 
many of which are of course valueless, while about thirty of them pro
duce la.rgely. Those of greatest capacity are nearly all in the vicinity 
of the town and on the southern side, those to the northward affording 
the least flows. The record of one of the McMaster Bro's. wells is as 
follows, and may be taken as <L fair index of most of those in the 
vicinity of the town:-

Surface soil ... . . . . . ............ .... . . 
Gravel with water . . .. ................ . 
Clay ...................... . ... . . ... . 
Hard-pan .. .... .......... .......... . . 
Fine white sand and gravel, with gas .... . 

6 feet. 
23 do 
57 do 

2 do 

"'The hard-pan ranges from two to fourteen feet thick, beneath 
which is found the white sand and gravel to a depth of from six inches 
to thirteen feet and from which the gas is obtained. The wells are all 
"drive wells" of three and one-half inch pipe, and have an initial 
pressure as high as fourteen and a half pounds. About eight miles. 
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of one, two and three inch mains with regulators, are laid throughout 
the town, and the gas is being used in all factories, and in many private 
residences, shops and hotels. This gas-bearing sand covers a large 
area, extending from Ridgetown to the south-west as far nnd perhaps 
further than Rondeau on Lake Erie. At Blenheim, a few miles west 
of Ridgetown, an effort was made to find deep-seated gas, and a well 
was sunk to the depth of 1,300 feet without succes .. 

"'From Ridgetown I went to St. Thomas, where Mr. John Campbell 
had started a deep well in search of gas and had just succeeded in 
finding bed-rock (Hamilton shale) at 285 feet without encountering 
gas. 

" 'From St. Thomas I went to Petrolea, where I obtained consider
able information regarding borings in different parts of the province 
as well as records of several wells sunk in past years. Thence I 
proceeded to London, Buffalo, Port Colborne and Hamilton, obtain
ing in all these places records of borings and general information 
regarding wells in the vicinity, as well as correcting the directory 
lists of minernl producers throughout the province. 

"'On the 22nd of July I left my work to attend the "'World's Fair in 
Chicago, where I remained until the lst of September, the length of 
my visit being necessitated through the absence of l\ir. vVillimott on 
urgent personal business. 

" 'I returned to Ottawa on the 5th of September, leaving <tgain on 
the llth in company with Mr. H. N. Topley, with whom I visited all 
the more important abandoned and operating mines in Hastings 
county, Mr. Topley making photographs of a number of them while I 
made such notes of their history and of general interest as were to be 
obtained. In this way we visited the Sexsmith, Richardson and Wall
bridge mines in l\'Iadoc township, the Consolidated, Fiegle, Gladstone 
and Twenty acres mines in l\iarmora, the Carscallen and Ledyard gold 
mine , the Belmont, Bessemer Ore Company's mine and the Blairton 
mine in Belmont, as well as the lit hographic stone quarry in Marmora 
township, the Emily mine in Tudor and the Coe Hill and Jen kins 
mines in vVollaston. Of these the only ones in operation were the 
Twenty acres, Carscallen and Ledyard gold mines and the lithographic 
stone quarry in Belmont and Marmora. 

"'At the Twenty acres, lot 8, range VIII., Marmora, there are two 
inclined shafts sinking on the vein which is about two feet wide, dipping 
to the south-west at an angle of about 38° gradually flattening to about 
22°. The vein has been followed to a depth of seventy-five feet in No. 1 
shaft, showing good ore between clean walls the entire distance. The 
ore is composed of pyrite and mispickel in a gangue of quartz. 
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"'The Carscallen mine on lot 20, range I. of Belmont, owned and 
operated by the Moira Gold Mining Co., of New York, owing to an 
accident to the mill, was temporarily closed, at the time of our visit. 
It was expected, however, that operations would shortly be resumed. 
The works here consist of three shafts and two open cuts, onii (the 
main shaft) being 132 feet deep and the Strickland shaft, the most 
easterly, t hirty feet, while the O'Neil on a cross vein to the south of the 
Strickland, is about thirty-five feet. The main vein at the main shaft is 
about two feet wide, striking N. 80° W. with a slight dip to the south 
while at the Strickland the vein has widened to eight feet, dipping to 
the south at an angle of 68°. The vein attheO'NeilRhaftisillclefined 
and from twenty to twenty-five feet wide, striking . :r.vV., and 
clipping approximately vertically and affords about thirty per cent of 
good mill ore, well mineralized and ru ty in appearance. The ore on 
this property appears to be but slightly arsenica.l. It consists almost 
entirely of pyrites carrying gold in a quartz gangue. The machinery 
in connection consists of one Blake's crusher and feed, two Crawford 
mills and plates, engine and boiler. 

"'At the Ledyard gold mine on the east half of lot 19, range I., 
Belmont, exploratory work was being carried on, and consiRted of an 
open cut about forty feet long in the end of which a shaft had been sunk 
thirty-five feet on the vein, which measured six feet in width at the 
surface, striking N. 65° E., and dipping to the south at an angle of 60°. 
The ore is quartz carrying pyrites, with a small proportion of mispickel 
aud free gold. The free gold occurs more abundantly in the rotten 
honey-combed quartz and "gossan" on the surface. The work was 
being prosecuted by six men, and of the ore mined, t hirty-seven tons 
had been hand-picked, b~rrelled and shipped. 

"'The Ledyard Iron mine on the west half of the aforementioned lot 
is owned by the Belmont Bessemer Ore Co., and was at the time of our 
visit idle, the cuts and workings being full of water. The ore, of 
which about 500 tons were on the clump, consists of magnetite about 
fifty per cent of which is somewhat sulphurous. An assay of a lot of 
100 tons sent to the Cambria Iron Co., showed the ore to contain:-

Iron, metallic .... . .... .. ....... 61 ·75 per cent. 
Phosphorus. . . . . . . . . . . . . . . . . . . . ·023 
Sulphur .. ..... .. . . . ........... Not given. 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . 7 ·48 

" 'An assay of the above made by the producers showed sulphur to 
the extent of ·497 per cent. 

" 'A large boarding-house, stables and engine-house were erected at 
the mines and a roadway built to Marmora at a co t of $30, 000, though 
no rails were laid. 
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" ' A visit was made to the lithogr::iphic stone quarry, owned and 
operated by the North Americ::in Lithographic Stone and Asbestus 
Co., of New York, on lots 7 and 8 in range III., and 7 in r11nge II. of 
Marmora. The quarry is situated on the south side of Crow Lake 
near the w::iter's edge ::incl covers an area of fo1·ty-five by 100 feet. In 
the development of the quarry five or six beds of good tone have been 
found, a few blocks of which ha,·e been planed and shipped, and the 
intention of the company is to ship all sizes from twelve by twenty 
to thirty-six by fifty-two inches. 

" 'The Crescent Gold Mining Co. own and, until quite recently, 
operated the Gladstone and Fiegle properties, consisting respectively 
of lots 17 and 16, range XL, l\1armora. The operations consist of 
several open cuts and strippings and two shafts nineLy and sixty feet 
each, cutting di::igonally across the several stringers and leaders which 
go to make up the mass of vein-matter constituting the main ore body. 
The v11rious veins opened up are said to have afforded some very rich 
stuff, more especially in the rotten and weathered portions over the 
surface. The mill and plant in connection with the mine are in first . 
class condition, and include one Blake crusher, ten stamps, two auto
matic feed8, two amalgamated plates and one improved Frue v11mier, 
engine and boiler. 

" 'In l\farmora vill::ige the Hastings Mining and Reduction Co., 
of Toronto, have erected and are now running a small custom mill, ::ind 
state that very g•lod results ::ire being obtained. The mill is run by 
water-power and contains one Blake crusher," one Griffin mill, one 
\Valker and Carter roaster, one amalg::imator, three collecting pans, 
one settling pan, two arsenic condensers and drying floor. The compa:ny 
claim to have proved beyond doubt that the .arsenical ores of the dis
trict can be successfully and profitably milled and if so the success 
achieved by this company should lead to the reopening of many of the 
promising gold veins of this district. 

" 'At Mill bridge we obtained considerable historical information 
regarding the many lead and irdn properties at one time operated in 
Tudor and Lake townships. 

"'From Bancroft we took several short trips into vVollaston, l\Iont
eagle, Faraday and Herschel townships, visiting several deposits of 
phosphate and mica. Nothing has as yet been done beyond locating 
the various properties, on none of which, however, are the deposits 
of very great commercial value. The mica deposits visited were at 
L'Amable in Dungannon township and north of Bird Creek in 
Monteagle. 

"'On the 29th of September Mr. Topley returned to Ottawa, while 
I went on to Toronto, where on the 4th of October I was joined by 
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Mr. L. L. Brophy of our staff, in company with whom I went to Essex 
county. \Ve were engaged there in levelling and reducing to common 
datum most of the many wells sunk in search of natural gas, as well as in 
collecting all the information we could procure regarding boring opera
tions. From this county we went via Ridgetown and St. Thomas to 
Welland county. \Ve there obtained the levels of all wells in Bertie 
and Humberstone townships, af< well as information regarding the 
distribution and occurrence of natural gas and petroleum in the 
'Welland field. On the 14th of November, l\Ir. Brophy returned to 
Ottawa, while I continued my observations visiting Hamilton, St. 
Thomas, London, \Vindsor and Toronto. 

"'At Hamilton the local company had struck small flows of gas in 
their second well at the depths of 400 and fJOO feet, they were, however, 
but short lived. The first well was sunk to a depth of 1,950 feet at 
which point granite was struck; in the Trenton limestone at a depth 
of 1,830 feet a little fiow of gas was noted . 

"'At St. Thomas the boring had been carried to a depth of 1,640 
feet, at which point the drill was in the Medina formation where a 
very small flow of gas was found. \'iT ork was suspended, but it was 
expected would very shortly be resumed and the boring carried to the 
Trenton formation. 

"'I returned to Ottawa on the 24th of November, when I resumed 
my office cl u ties.' 

";\fr. \Vhite reports of his ummer's work, as follows :-
" 'I lefL Ottawa on the 28th of May for Chicago to study the mining 

and geological exhibits at the \Vorkl's Fair, returning on the 15th of 
June. Mr. J. H. Featherston, B.Ap.Sc., had been instructed to com
mence the chaining required lo cotTPct the inaccurate surveys of some of 
tl1f' townships included in the area under examination. A compass 
and chain survey was carried northward from the village of Portland 
in Leech county through Lanark to the village of Calabogie, in the 
southern part of Renfrew county, a,ml another from Flower station 
in La Yant township, southward through pa.rt of Lanark itnd Frontenac 
counLies, to Sharbot Lake junction. J\Ir. Featherston was engaged in 
this WOl'k from the lst to the 22nd of June, when he joined 1'.Ir. "White 
at Hm-rowsmitb. 

" ' J\fr. \Vhite then c:.immenced a transit and chain survey to connect 
SharboL Lake junction with the city of Kingston, as the h1titude m1cl 
longitude of the latter ha,ve benn accurately determined. On the com
pletion of this work, as it witi:; deemed advisa,ble to make a reconnfLis
sance of the southern part of the district, the party was transferred to 
Perth, on the lst of July, itnd a geological examination made of the 

6 
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lakes and connecting streams of the Rideau Canal to the edge of the 
Cambro-Siluri11n rocks in the vicinity of Kingston. Side traverses 
were also made to some of the larger 111kes in the vicinity of the Rideau 
waters. 

"'Returning to Westport on the 2lst of July, the chain of lakes 
extending from there to the Kingston and Pembroke Railway, viz., 
Sand, West Rideau, Bobbs, Eagle, Long and Sharbot Lakes Wt•re 
examined geologically. Four large granite masses and several smaller 
ones were found, notably one near the Chaffey and Matthew's iron 
10ines in the townships of North and South Crosby, another uetween 
Eagle and Long Lakes in the townships of Hinchinbrook and Olden, 
and others in North Burgess and the central part of Storrington town
ships. The latter was observed by Mr. Alex. Murray in 1851, and 
supposed, by him, to occupy only a sm11ll area in and ne11r the village 
of Battersea, where it is capped by the sandstones and limestones of the 
Cambrian and Cambro-Silurian formations. The investigations of last 
summer, however, showed that, emerging from under the fossiliferous 
formation, it extends about four miles to the north-eastward, occupying 
the country between Loughborough and Dog lakes. 

"'The Eagle Lake mass of syenite was not fully delineated, but 
appears to occupy a large area in the western part of Hinchinbrook 
township, and it may possibly join the mass of the 'Red Mountains ' 
in the adjoining township of Sheffield. Further exploration, however, 
will be required to decide this. The close proximity, usually from 100 
to 200 y11rds, of iron deposits to these igneous masses has been well 
shown on Mr. Coste's map of the Madoc and Marmora mining district, 
hence the importance of delineating them, and thus .giving the clue to 
further discoveries. 

"'Numerous bands of crystalline limestone were traced, notably the 
great Dalhousie-Lanark band which was traced from its western 
termination in lot 22, con. XI. of Olden township, through Oso, 
Bathurst and Dalhousie to the Dalhousie-Lanark town line. From 
this point it extends in a north-easterly direction through the town
ships of Lanark 11nd Ramsay, in the former ,,f which it att<.Lins its 
maximum width of eight miles.' 

"On the 18th of August it was decided to move to t he Otta,wa 
county, Quebec phosphate district, to complete the work on the south 
sheet of the ma.p of that district. This was accorclingly done and the 
work carried to completion. 

".Mr. White returned to Ottawa on the 6th of October. 
"During the greater part of the season he was ably assi~ted by Mr. 

J. H. Featherston, B.Ap.Sc., Mr. H. Vv. Mussen also acted as assis
tant from June the 22nd to Sept. the 13th. 
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" Since the r<turn of the various members of the staff from the field 
their time has been occupied with the usual office work." 

The expenditure on the field work of the division amounted to 
$2,401.11. 

p ALA':ONTOLOGY AND ZOOLOGY. 

Mr. vVhiteaves reports on the work in this branch as follows : 
In the early part of the year he was engaged in a stndy of the 

gasteropoda of the Trenton limestone of Manitoba. The results of 
this study are embodied in a paper published in the 'Canadian 
Record of Science' for April last, in which fifteen species are identified 
and enumerated and one described and figured as new. 

On the 23rd of May last it became his duty to deliver the presi
dential address before that section (Section IV.) of the Royal Society 
of Cn.nada, which is devoted to the Geological and Biological Sciences. 
The topic selected for consideration on this occasion was 'The Creta
ceous System in Canada.' The address consisted, first, of an exhaustive 
summary of the work that had been clone by other labourers in this 
field of inquiry previous to the confederation of the provinces in 1867, 
and secondly, of a succinct epitome of the subsequent investigations, 
by members of the staff of the Survey and others, up to the present 
time, into the geographical distribution, stratigraphical relations, 
paheontology, and economic products of the Cretaceous rocks of Mani
toba, the North-west Territories, the Rocky Mountain region, British 
Columbia, and the Yukon district. It makes a paper of seventeen 
pages quarto, which has since been published in the eleventh volume of 
Trn.nsactions of the Society, and separate copies have been widely 
distributed on this continent and in Europe. 

On the 14th of July last, Mr. Weston was so fortunate as to discover 
two unusually large remarkable Unio-like shells in the productive Coal
measures at the South J oggins Coal field. A paper descriptive of 
these specimens, which are believed to represent a new n.nd extinct 
genus of U nionida~, for which the name Asthenodonta is proposed, was 
prepn.red and has since been published, with illustrations, in the 
eleventh volume of Transactions of the Royal Society of Canada. 

The members of the Natural History Society of British Columbia 
have kindly forwarded, for examination and comparison, the whole 
of their collections of the fossils of the Cretaceous rocks of Vancouver 
and t he Queen Charlotte Islands, and Dr. C. F. Newcom be has oblig
ingly supplemented these by some additional specimens from rocks of 
the same age, collected by himself, in 1892, on the Comox River, V.I. 
Among the former are two new species of Ammonites from the Queen 

6~ 
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Charlotte Islands. Them Mr. Whiteaves has since described with an 
illu tration in the OctoLer number of the 'Canadian Record of 
Science,' published in Montreal ; and among the latter is a specimen 
of a new cycadaceous fruit which has iecently been described by Sir J . 
W. Dawson. The types of the two new species of Ammonites, and 
four other fossils which gave some additional information about species 
that had previously been described, have now been presented to the 
museum of the Survey by the members of the I atural History Society of 
B. C., in return for a named series of other fossils from that province, 
and the remainder of their collection has been named :tnd rnturned. 
The type of the new cycnd fruit and a set of the most interesting 
fossils from the Coruox River, have been presented to the museum of 
the Survey by Dr. Newcombe. 

A paper entitled "Notes on some marine invertebrata from the 
coast of British ColuwLia " has been written for the 'Ottawa Natur
alist,' and published in tlie December number of that periodical. The 
fourteen species referred to therein were collected by Dr. G. I. Daw;;on 
and Professor Macoun. 

The second p:trt of the third volume of the "Pal::eozoic Fossils " of 
Canada is intended to consist of a descriptive and illustrated report 
upon the fossils of the Guelph formation of Ontario. A considerable 
portion of the letter-press of this report ha been written, and it is 
hoped that the whole of it will be ready for publication early in the 
spring of 1894. ·with a view to making the list of species as complete 
as possible, the writer spent a few days in the early part of September 
in collecting the fossils of the Guelph form:ttion at Belwood and Elora, 
and succeeded in obtaining several specimens of unusual scientific 
intere8t at these localities. 

In Zoology, one hundrnd birds and two mammals have been skilfully 
mounted by Mr. S. Herring, who has also performed the usual annual 
cleaning of the whole series of stuffed mammals and birds. Important 
and extensive collections of the recent vertebrnta and marine inverte
brnta of the coast of British Columbia have recently been made by 
Profes;;or Macoun, but these will be referred to in more detail in his 
report. Apart from these, the most interesting specimens added to the 
museum during the past year are a nearly complete skeleton of the 
Great Auk ( Plautus impennis ), from Funk I sland, presented by the 
Smithsonian Institute: a skeleton of an adult male fur seal (Otaria 
U?'Sina, Callorltinus iwsinus ), from Behring I sland, presented by Mons. 
N. Grebnitzky in 1891 ; a mounted adult female of the same species, 
from the North Pacific; and a series of Alaskan birds, most of which 
were collected by Mr. J. M. Macoun. Among the latter are fine 
examples of the Aleutian and Prybiloff Sandpipers (Tringa Couesii 
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and T. ptilocnemis ), the Emperor Goose ( Philacte canagica ), Steller's 
Eider ( Eniconetta Stelleri), the Parroquet, Crested and Least Auk 
( Cyctorhyncliiis psittaculus, Simorhynchus cristatellus, and S. pusillus ). 
The bones of two or more individuals of Stellers Sea Cow ( Rhytina 
gigas) from Behring Island, presented by Mons. Grebnitzky, in 1891, 
and referred to in a previous report, have recently been unpacked and 
are now on exhibition in the museum. They consist of one imperfect 
skull, six cervical and sixteen dorsal vertebrre, two scapulre, two 
humeri, one ulna, two radii, one sternum and five ribs. 

During part of the time that the director was absent from Ottawa, 
at the vVorld's Fair, or on field work, the duties of acting director 
were performed by me, and, in addition to the correspondence entail ed 
thereby; about 250 official letters have been received and about 164 
written. 

Mr. T. C. YVeston reports that he spent most of the first three 
months of the year in preparing the following collections for exhibi
tion at the World's Fair, at Chicago. 1. Two cases of specimens of 
Eozoon Ccmcidense, from the Laurentian rocks of the Dominion. These 
consist of decalcified and other specimens, microscopic sections, micro
photographs and drawings, all of which required much care in pre
paring. 2. One case illustrating the methods employed by the Survey 
in labelling and exliihiting geological specimens in the museum. 3. 
One case containing a series of specimens, neatly re-labelled and 
re-arranged, of native gold, or of models of gold nuggets from the 
Chaudiere, etc. 4. A series of 150 hand specimens of the fossiliferous 
rocks of the Don1inion, which were incorporated with the large strati
graphical collection. 

Part of July and August was spent in field work in the provinces 
of Nova Scotia and Quebec. A large and interesting series cf fossils, 
including the two large U n iolike shells already mentioned by Mr. 
YVhiteaves, was obtained from the Carboniferous rocks of the South 
J oggins coast, and an import:mt seriei> of graptolites from the Cambro
Silurian shales at Point Levis. 

The remainder of his time, up to date, has been spent in museum 
work in the palreontological and ethnological branches, in preparing 
and labelling new specimern for exhibition in the cases, in making 
mici'oscopical sections of rocks and fossils, and in developing and 
preparing specimens for study or exhibition. 

Dr. Henry M. Ami reports that during the earlier months of the 
year he was engaged in selecting from among the Survey duplicates, 
naming and arranging a systematic collection of Canadian fossil remains 
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for the ·world's Columbian Exposition. This collection formed an 
attractive and instructive feature of the Canadian geological exhibit in 
the Mines and Mining building, and was without exception the largest 
and most comprehensive palreontological collection in that building, 
consisting, as it did, of 2,448 specimens of 597 species. In this work 
Dr. Ami was efficiently assisted by 1\Ir. Harold B. Cushing, B.A. In 
connection with the collection of rocks 1\Ir. Ami named 373 fossi
liferous rock specimens, as is stated on page xiii of the catalogue men
tioned, page 48 of the present report. 

Classified and systematic lists of fossils from the following localities 
were prepared as follows :-

Bord a Plouffe, Que. ; Grande Ligne Quarry ; St. Martin's Junction, 
Que. ; Ross's Quarry, Little Rideau, six miles east of Hawkesbury, 
Ont.; Murrays' Quarry, Ont.; Butler's Quarry, four miles west of 
L'Orignal, Ont. ; Stone Fence (loose), a mile and a half west of L'Ori
gnal, Ont.; Clarence Creek, near Rockland mills, county of Russell, 
Ont., collected by Drs. Ells and Deeks in 1891 and 1893. 

Three collections of fossils, of Trenton and Cbazy age, made by :i'lir. 
Lambe, 1891, at two quarries near L'Orignal and Hawkesbury, Out. 

Dudswell and Famine River collected by various officers of the 
Survey from 1860 to 1886. These indicate clearly and conclusively 
the occurrence of Devonian rocks along the Famine River, Que., as 
previously determined by Mr. Billings; vide page 428, Geology of 
Canada, 1863. 

Seventy specimens from the Bear River beds, Nova Scotia, near 
great bend of the Sissibou River; from Mistake Settlement, county 
Digby, N.S. ; and from the Nictaux iron ore beds, N.~., collected by 
Prof. Bailey in 1893 and by T. C. "Weston in 1872. 

Graptolites from Point Levis, Que., collected by :M:r. ·w eston in 
1892. 

For Sir vVm. Dawson :-Specimens from the Utica and Chazy forma
tion-sent from the Peter Redpath Museum for identification. These 
include fossils from the I sland bf Montreal, Lake Memphremagog and 
Little Metis, Que. 

Fossils from the Yamaska H.iver, one mile and a half below mouth 
of Salvailles River, near St. Hyacinthe, Que., collected by 1\Ir. Giroux 
in 1 90, and from Rougemont and Riviere des Hurons, P. Q., collected 
by T. Curry in 1872. 

1\Iiscellaneous. Collections of fossils from Les I~lets and Pte. aux 
Trembles, Que.; from Cobourg, Russell county, Ont., Lot 16, Con. II. 
made by J. Richardson, in 1853; from the Ottawa district in collec
tions made by Dr. Ami at Hog's Back, Rockland, Hull, Ottawa and 
Gloucester, ancl a preliminary examination of fossils collected at various 
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localities in the counties of Hastings and Frontenac, Ont., by l\lr. 
James White, C.E. 

Two collections of coal plants from the Lower Carboniferous of Pictou 
county, N.S., and from the "conglomerate at the base of the Mill
stone Grit" of Middle River, both sent by l\lr. H. S. Poole, F.G.S. 

Fossils from the Albion l\Iines, Back Pits, Deep Coal Seam, Pictou, 
.S., ironstone balls or nodules collected by Hugh Fletcher, 1892, aJ,o, 

fossil remains from West Advocate, Cumberlitnd county, N.S., Hugh 
Fletcher, 1892. 

Graptolites from near Hamilton, Ont., collected by Col. C. C. Grant, 
Hamilton, Ont. 

Systematic lists of fossil remains for labelling specimen in the 
Museum from the Trenton of Manitoba, the Sillery of Little Metis, 
the Leda Clay of Green's Creek, etc., were prepared at various times. 

Besides the vVorl<l's Fair collection of fossils already mentioned, 
Dr. Ami selected and forwarded collections to the following institutions 
during the year. 

Toronto University :-302 specimens comprising sevent.y-five species 
of Devonian fossils illustrating l\Ir. Whiteaves' memoir-" Contribu
tions to Canadian Pttheontology," vol. I., part 4. 

Redpath Museum, Montreal :-Devonian fossils from Manitoba, to 
illustrate the same report. 

Provincial iuseum, Victoria, British Columbia :- Upwards of one 
hundred specimens of fossils, chiefly Cambrian and Cretaceous, from 
the province of British Columbia. 

" l\luseum Royal d'Histoire N aturelle <le Belgique," Brus els, 
Belgium :-In exch<tnge for two volume of De Konick's illustrated 
folio monogrn.phs of the Carboniferous fossils of Belgium, 219 specimens 
of Devoniim fossils, including 438 species. 

i\Iusee Remy, :i\Iarceuil-le-Port (l\larne), France :-Sixty-eight speci
mens of twenty-Lhree species of Canadian fossils sent to the Rev. Dr. 
D'Orban, late of Montreal, Que. 

A small series of Tertiary and Cretaceous ostracoda from Manitoba 
:ind the .r orth-west Territories was sent to Professor T. Rupert Jones, 
who is the best living authority on these minute and obscure organisms, 
for extimination and description. 

A sma,ll collection of middle Cambrian fossils from the Rocky 
l\Ioun~ain Park has been selected for l\Ir. J. Townsend, of Toronto, 
in exchange for Guelph fossils. A few type specimens were loaned 
to Mr. G. F. Matthew, of St. John, N. B. These have been returned, 
and in acknowledgment he has kindly presented to the Museum a 
series of Cambrian fossils from St. John City, New Brunswick . 

• 
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Dr. Ami has prepared a scheme for cataloguing the Pal::eontological 
division of the Museum. He has also determined and cla sified, during 
the summer months, most of the Cambrian material from Mount 
Stephen and the H.ocky Mountain region-besides a few fo$sils from 
the middle Cambrian of the Selkirk Range, near Donald, B.C. Of 
these, the best specimen have been placed in the Museum cases. 

Mr. Lambe reports that copies of his first paper, on "Sponges from 
the Pacific Coast of Ca.nada and Behring Sea," illustrated by four full 
sized plates, were distributed in the early part of February; this paper 
was published in the tenth volume of lhe ' Transactions ' of the Royal 
Society of Canada, 1892, and was desci·iptive of the dried specimens 
in Dr. G. M. Dawson's (1885) collection. 

During the first part of the year, until the middle of April, he was 
eugaged in the pr ... paration of a second paper, on a number of siliceous 
and calcareous sponges, collected by Dr. G. M. Dawson, in 1885, from 
the waters surrounding Vancouver Island and the Queen Charlotte 
Islands. The sponges that form the subject of this paper, entitled, 
"Sponges from the Pacific Coast of Canada," constitute the remaining 
portion of Dr. G. M. Dawson's, 1885, collection, and are for the most 
part preserved in alcohol. This paper, illustrated by three full sized 
plates, was read before the Royal Society in May last, and has since 
been published in the current volume of its ' Transactions' ; copies of 
it were distributed during December, 1893. 

During part of April and in lay, June, July, and from the 23rd of 
October until nearly the close of the year, he had in course of preparation, 
and has now completed a paper on Atlantic recent marine sponges, 
illustrnLed by three plates, which he proposes to read before the Royal 
Society in May next. This paper is an attempt to make as complete 
a catalogue as po sible of the marine sponges of the Atlantic coast of 
Ca,nacla and of the Rivet' ;111d Gulf of St. Lawrence, with descriptions 
of such as appear to be new. \Vith few .exceptions the specimens were 
collected by Sir 'William Dawson at various dates since 1845, and by 
Mr. J. F. Whiteaves in 1867, 1869 and 1871-73. About thirty-two 
species in all are represented, of which four are calcareous, and the 
remainder are siliceous. 

In July a very large collection of sponges, made by Dr. W. H. Dall 
in Behring Sea and adjacent waters, was received from the Smith
sonian Institution, vVashington, D. C. These specimens, preserved 
in alcohol and contained in about one hundred and twenty-five jars, 
bottles and vials, were kindly sent to ~fr. Lambe, for purposes of study 
in connection with the sponges already in the possession of this depart
ment from the Pacific coast and Behring Sea. It is his intention to 
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make a careful study of this collection, and to report on it ·with as little 
delay as possible, describing and illustrating such forms as may appear 
to be new. 

During part of August and in September and October, he devoted 
himself to a preliminary microscopic examination of it. 

On the 3rd of December, the collection was supplemented by one 
hundred and seventy-nine dried specimens of sponges and a number 
preserved in alcohol, in fortyfive bottles, jars and vials; thi includes 
not only the remainder of J'IIr. Dall's collection, but all the Alaskan 
sponges in the pos ession of the United States National Museum. 

Mr. Lambe is greatly indebted to Professor Richard Rathbun, to 
Dr. Dall, and to the authorities of the United States ational .l\'f useum 
at vVashington for the opportunity thus afforded him of studying such 
an important collection of recent marine sponges. 

During parts of larch and July, he was engaged in assisting J'IIr. 
Whiteaves in ascertainina the septation of two ammonite. from the 
Cretaceous rocks of the Queen Charlotte I slands, the character. of 
some fossils from the Guelph formation of \Vestern Ontario, and of a 
large unio-like shell from the coal measures at the South J oggins, N.S. 
Drawings were prepared of these fossils illustrating papers by Mr. 
\Vhiteave3, mentioned in his report. 

Between the 24th of August and the 29th of September, Mr. Lambe 
visited the \Vorld's Fair at Chicago, for the purpose of studying the 
exhibits bearing on his official work. 

The number of official letters received by him during the past year 
was fifty-three, and the number written was thirty-four. · 

The following is a list of specimens collected by officer~ of the Survey 
during the past year :_-

Dr. A. R. C. Selwyn:-
Nine specimens of fossiliferous shale holding ostracoda, from the 

boring at Calgary. 

Fourteen specimens of Cretaceous (Pierre) fossils from the shore 
of Buffalo Lake, eighteen miles north of Moose Jaw, Section 
17, Tp. 19, R. 26, Assiniboia. 

Dr. G. M. Dawson:-
Mass of boulder cln.y, containing foraminifera and fragments of 

shells, collected at Middleton Island, Alaska, in 1892. 

J. F. \Vhiteaves :-
About fifty specimens of fossils from the Guelph formation of 

Elora ~.nd Belwood, Ont. 
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Prof. Macoun :-
Large collection of the marme vertebrata and invertebrata of 

the coast of V ancou ve1· Island, B. C. 
About four hundred skins of birds n.nd small mammals from 

Vancouver Island, B. C. 

Dr. R. W. Ells :-
One hundred and fifty specimens of Trenton fossils from Clarence 

Creek, near Rockland :Mills, county of Russell, Ont. 
One hunched and thirty specimens of Post-Tertiary plants, marine 

fish anr:l shells, from shore of 0Ltawfl, River, netir Besserer's 
Grove and Greeu's Creek, Ontario. 

J. B. Tyrrell :-
One hundred and seventy-eight fossils from J\l[iddle Rapids, and 

from two miles above Crooked Rapids, Athabasca River. 

R. G. McConnell :-
About fifty specimens of fossil-plants from the Ominica and Finlay 

rivers, British Columbia. 

Dr. H. M. Ami :-
About fifty sp 'cimens of Po. t-Tertiary fossils from Graham's 

clay-pits and brickyard, Ottawa East. 
About fifty specimens of Trenton fossil from the new Rockland 

Quarries, in the county of Russell, Ont., and twenty from the 
Chazy <tnd Potsdam formations of the same place. 

A. E. Barlo11· :-
Between five hundred and six hundred specimens of Silurian 

fossils, from the Isle of Man, Lake Temiscaming, Que. 
T. C. vVeston :--

Fifty Cn.rbonif rous fossils from South J oggins, ova Scotia. 
Seventy-five specimens of graptolites in shales, Point Levis, Que. 

D. B. Dowling :-
Skin of three-year old Moose from Long-legged Lake, lst of Sep

tember, 1893, Keewatin. 
J. J'IIcEvoy :-

Six specimens of obsidian arrow heads and one spen.r head, from 
the Shuswap District, B. C. ; also fifteen agate chippings from 
Indian graves, opposite Lytton, B.C. 

It. Chalmers and W. J. Wilson:-
About fifty specimens of Leda Clay fossils from Prince Ed ward 

Island (north shore); Cape Egmont; Campbellton, and M:imi
negash, and from Lancaster shore, St. John, ".B. 

Twenty specimens of boulder clay fossils from a bank on the west 
side of St. John Harbour. 
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W. J. "Wilson:-
Twelve fossils from the Permo-Carboniferous or Triassic rocks of 

Miminegash, P.E.I. 

The additions to the palmontological, zoological and ethnological 
collections during the year, are as follows :-

By presentation: 

The Smithsonian Institution:-
early complete skeleton of the Great Auk (Plaiitus impennis) 
from :Funk Island. 

Miss A. Mowat, Regina, Assa. :-
Two fin specimens of Swphites nodos?L. and three of Bcicidites 

compressns, from the Cretaceous of the Dirt Hills, south of 
Regina. 

Rev. J. I. Keen, Masset, Q.C.I. :
Specimen of a toad, from l\Iasset. 

A. J. Kingston, Ottawa :-
Four eggs of the Rose-breasted grosbeak ( Hcibirt Ludoviciana) 

from near Farrelton, P.Q. 

Alexander Mcinnes, Springhill, N.S. :-
Forty-five fine slabs of fossil plants from the Coal l\Ieasures at 

Springhill, N.S. 

Dr. C. F. Newcombe, Victoria, V.I. :-
Twenty-one specimens of Cretaceous fossils from tl1e Comox 

River, V.I.; twenty specimens of Post-Tertiary fossils from 
V.I., and some rare recent shells from the coast of British 
Columbia. 

James Fletcher, Ottawa :-
Five marine sponges from Prince Edward Island, and one from 

Meach's Lake, P.Q. 

Rev. G. \V. Taylor, Victoria, V.I. :-
Thirteen specimens of two species of marine sponges from 

Victoria. 
The Redpath Museum (per Sir "William Dawson):-

Specimen of the large spider crab (Chinoccetes opilio) from the 
Gulf of St. Lawrence. 

J. Townsend, Toronto, Ont. :-
Forty specimens of rare fossils from the Guelph formation at 

Belwood, Elora and Durham. 
Colonel C. C. Grant, Hamilton, Ont. :-

Twenty-six specimens of fo sils from the ~iagara group near 
Hamilton. 
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By exchange : . 
From the Natural History Society of British Columbia:--

Four mre species of foss ils from the Lower Cretaceous rocks of 
the Queen Charlotte Islands, and one from the Upper Creta
ceou of Vancouver Island. 

By purchase : 
One skin each of the Parroquet, Crested and Least Auk, from 

the North Pacific, and one skin of 1\Iandt's Guillemot, from 
the North Atlantic. 

Eggs of the Red-headed Woodpecker, Blue Jay, Kill Deer 
Plover, and \Vilson's Thrush, from \Vestern Ontario. 

NATURAL HISTORY. 

On the work of the botanical branch during the year l'40£essor 
1\Iacoun. reports as follows :-

" After the date of my last summary report, the continued absence 
of my assistant, Mr. J as. M. Macoun, made it necessary that much of 
my time should be occupied with the ordinary routine work of the 
botanical branch which last winter included the pre1 aration of certain 
exhibits for the Columbian Exhibition at Chicago. When time 
permitted progress was made with the preparation of the 'Catalogue of 
Canadian Birds' on which I have been working for several years 
whenever other duties allowed. In the course of the work it became 
apparent that our knowledge of the birds frequenting Vancouver Island 
and the neighbouring coast of the m>1inland was very incomplete, and 
it was decided to make a further examination of that region. 1\Ir. 
'William Spreadborough, who had been my field assistant for four 
years, was accordingly again engaged and directed to proceed to Van
couver Islaud and commence collecting and making observations on 
the birds and mammals of that island and its vicinity. This work 
was commenced by Mr. Spreadborough early in April, and on the 3rd 
of May Mr. Frank Wallbridge, of Belleville, and I, arrived in Victoria 
and at once commenced to collect. 

"It may be stated here that in Yiew of the increased museum space 
which it is hoped will become <tvailablc some time in the near future, 
we have been for the past ten years Eteadily collecting material in all 
lines of natural history, so that wlien a locality is visited for the 
purpose of collecting botanical specimens we gather mammals, birds, 
reptiles, fish, shells, insects, etc., as well. In thi way we now have 
in the museum quite a large and varied collection of material, and 
although much of it remains unclassified, it will be available when the 
proper time comes. 
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"The work on Vancouver Island this year was chiefly for the 
purpose of extending our knowledge of the birds breeding there, but 
besides this, large numbers of Janel plants and sea-weeds, in all over 
1,400 species, were collected . About 150 species of birds were noted, 
and nearly 400 skins of birds and small mammals procured. Owing 
to the peculiarly wet and cold spring a,nd early summer, the snow 
remained in the mountain woods so late that I decided to waste no 
time in the interior, but turned my attention to the sea which was 
always open. 

"While at Comox, about 150 miles north of Victoria, during t he 
month of June, rain fell steadily every day, and the prospects for a 
successful summer were very poor. A series of low tides occurred 
about this time, and although the rain did not cease we turned to the 
sea and made very large and valuable collections of marine inverte
brates sh ells, and many species of crabs and other articulates, some 
of which were cleaned and dried and some preserved in alcohol. 
In July we visi ted N anaimo in t he hope that the snow in the 
mountain woods had disappeared, but on ascending Mount Benson, 
which is only 3,040 feet high, it was found that on July the lOth 

at 1,800 feet aboYe the sea, violets that were abundant at Victoria, 
at the beginning of May were only then in flower. This same mountain 
had been ascended on the 8th of June, 1887, and all the snow at that 
t ime had melted and flowers were blooming on the summit. In the 
sameyeariascended .1Y.lount Arrowsmith, and on the 17th of July, the 
mountain woods at an altitude of 5,400 feet were full of the same 
violet (Viola sarmentosa ). 

" During four days collecting at N anaimo, 167 species of marine shells 
were secured, besides a large series of other marine animals. Similiar 
collections were made later at Victoria and 8ooke. During the whole 
season I wa,s ably assisted by Mr. \Villiam Spreadborough to whose 
indefatigable zeal, the large collections made are in great part due. 
H e not only shot and skinned all the birds brought home, but under 
my instructions collected in all other branches of na,tural history, 
including botany. In August, after the work of the season was closed, 
he and Dr. Newcombe of Victoria, who is an adept in shells, made a 
trip to Clayoquot Sound, on the west coast of Vancouver I sland, and 
around Stubbs I sland collected and dredged 134 species of shells, 
many of which were of great interest and some peculiarly so. 

"A few facts of economic unportance were noted. Amongst these 
may be mentioned the presence of Mya arenarici, the common clam. 
Seven years ago this species was unknown on the coast of V ancouver 
I sland, but had some years before this been planted on the California 
coast. Now it is extremely abundant on both sidP.s 0f Vancouver 
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Island, and is quite common at Comox, 150 miles north of Victoria. 
The edible oyster was planLed in Victoria Arm some years since, and 
l\Ir. Frank Wall bridge, while collecting at the mouth of Colq nitz River, 
picked up a fine one, nearly four inches long. 

"After leaving Vancouver Island in August, the adjacent mainland 
was visited, and for ten days collections were made in the vicinity of 
New \Vestminster and Burrard Inlet, similar to those that had been 
made on Vancouver Island. 

"Since my return to Ottawa, on the 19th of September, I have been 
principally engaged in arranging and naming the cryptogams collected 
during the past season, whilfi my ai::sistant, l\Ir. James M. l\Ia,coun, is, 
when his other dutif'S permit, prosecuting similar work in connection 
with the flowering plants collected by myself and others not only during 
this season but in 1892 as well. This work he will continue under 
my instructions, though the routine work of the branch occupies so 
much of his time that at the present 1:ate of progress this work will be 
far from completion next spring. 

In pre1·ious years I have been able to report large collections of 
plants having been received for our herbarium in exchange for those 
sent out, but during the past year owing to the absence of my assistant, 
who was engaged on work connected with the Behring Sea arbitration 
until the 15th of July, no specimens worth mentioning have been ent 
out, though several fine collections have been received from various 
public institutions, notably from Harvard University, from the Cali
fornia Academy of Science and from the Government botanist of Natal. 
For these as well as for many thousand othns received during the past 
three years, exchange is still due from us. The accumulation of 
office work has been so great that until further as istance is given 
nothing more can be done in this line. 

"During the year I have, as usual, examined and determined many 
collections of plants from a,J] parts of Canada. The most important of 
these were from Miss Taylor, who made a large collection in the valley 
of the Mackenzie River; from Rev. A. Waghorne, who spent the past 
summer on the coast of Labrador; from Thomas Bean, who coll ected 
in the Rocky Mountains, and from Ir. vV. Scott, who submitted to 
me for examination and determination nearly 1,000 species of plants 
collected along the line of t he Canadian Pacific H.ailway between 
vVinnipeg and the coast and on Vancouver Island. .M:r. James M. 
l\facoun brought with him from Behring Sea many specimens to add 
to those coll ected by him in 1891. 

"Since the date of my last Summary Report, 346 letters of sufficient 
importance to copy were written in connection with the work of this 
branch and about the same number were receiyed." 
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'.IAPS. 

1\'Japs in course of preparation and maps published during 1893 : 

Sq. Iiles. 
North-west Territory, Athabasca and part of British Columbia 

(3 sheets) 20 x 30 in., to illustrate work of Mr. McConnell, 
1889-90, and reaching from longitude 110' to 120', and 
latitude 54 ° to 60°, ready for engraver, scale 8 miles= 1 inch. 

Index Map of the above, published 1893, scale 48 miles = 1 
inch. 

North-west Territory, country lyincr between Athabasca River 
and Lake, and Reindeer Lake, reaching from west longitude 
101° to Jl2°, and latitude 54° to 60°, in progress (Messrs. 
Tyrrell and Dowling), scale 8 miles = 1 inch. British Colum-
bia, Kamloops sheet (Dr. Dawson), in progress, scale 4 miles 
= 1 inch ....... .. . . ............ ... .... . .... . ..... . 

British Columbia, Shuswap heet (Dr. Daw on), in progress, 
scale 4 miles= 1 inch ... .......... ...... ... . ........ . 
r British Columbia, Placer .Mines of Cunningham Creek, 

d I scale about 27 t chains = 1 inch ...... . . .. . . ....... . a British Columbia, Quartz Veins and Placer Diggings, 
ll: J Grouse Creek, scale auout 25 chains = 1 inch ....... . 
~ I British Columbia, Placer Mines of Antler Creek, scale 

,_; I about 26 chains = 1 inch ........... . ..... . ... ... . 
~ British Columbia, Lightning Creek, scale 400 feet= 1 inch 

L British Columbia, Williams Creek, scale 10 chains= 1 inch 
The above five mining plans were published in 1893. 

Rocky Mountains, region lying between Howse Pass and 
Atbabasca Pass, Mr. McConnell, 1892-93, in progress, scale 

6,400 

6;400 

34 

14 

38 
17 
12 

miles = 1 inch .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48,600 
orth-eastem Manitoba, Lake vVinnipeg, in progress, Mr. 
Dowling, scale 8 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . 20,000 

Northern Ontario north of Hunter's Island, sheet No. 6 
(Messrs. Smith and l\1cinnes, in progress, scale 4 ruiles = 1 
inch. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

Northern Ontario, sheet No. 9, Mr. :\icinnes, nearly ready 
for engraver, scale 4 miles = 1 inch . . . . . . . . . . . . . . . . . . . . 3,456 

Ontario, sheet o. 115, ready for draughtsman, scale 4 miles 
= 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

Ontario, sheet "o. 118, Latitude 44 ° 50' to 4!5° 30 ', and 
longitude 77° 25' to 78° 54' (Mr. Adams), in progress, scale 
4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

Ontario, mining sketch map of the Kingston and Pembroke 
district, Mr. Ingall, in progress, scale 4 ruiles = 1 inch, area 
about.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 700 

Ont.ario. sheet No. 125, south of Sudbury sheet, Dr. Bell, in 
clraught~man's hands, scale 4 miles = 1 inch. . . . . . . . . . . . . 1,800 

Ontario, sheet No. 129, west of Sudbury sheet, Dr. Bell, in 
progres~, scale 4 miles ~ 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

Ontario, sheet No. 131, east of Sudbury sheet, Mr. A. E. 
Barlow, in progress sc;de 4 miles = 1 inch.. . . . . . . . . . . . . . 3,456 
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Sq. Miles .. 
Ontario and Quebec, sheet No. 121, west of Eastern Town-

ships Map, Dr. Ells, in progress, scale 4 miles = 1 inch. .. . . 3,456 
~- E. Territory and Northern Quebec, exploratory survey by 

Mr. A. P. Low, from Lake l\Iistassini to the mouth of East 
:iVIain River, in progres., scale 8 miles = 1 inch. 

Quebec, S. W. i sheet, Eastern Townships Map, ready for 
engraver, scale 4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . 4,500 

Quebec, N. IV. 1 sheet, Eastern Townships Map, in draught-
man's hands, scale 4 miles = 1 inch . . . . . . . . . . . . . . . . . . . . 4,500 

Quebec and Lake St. John district, 21 sheets, in progress, 
Mr. Low, scale 4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . 6,912 

Quebec, i sheet 18, S.E., l\Iessrs. Bailey and Mclnnes, published 
in 1893, scale 4 miles = 1 inch . . . . . . . . . . . . . . . . . . . . . . . . 3,456 

Quebec, i sheet 18, N. E., :.\'.Iessrs. Bailey and Mclnnes, in 
progress, scale -! miles = 1 inch. . . . . . . . . . . . . . . . . . . . . . . . 500 

Quebec, Lievre River ancl Templeton phosphate region, Ottawa 
county, 2 sheets, Mr. Ingall, with engraver, scale 40 chains 
= 1 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 20 
j New Brunswick, Surface Geology, i sheet, 1 N. W., in 
I progress, scale 4 miles = 1 inch. . . . . . . . . . . . . . . . . . . . 3,456 

00 1· Ne'~ 0~runswick, Su~·face_ Ge?logy, l sheet, 2 S. IV., in 
5 pro,..,ress, scale 4 miles - 1 mch.. . . . . . . . . . . . . . . . . . 3,456 
~ J New "~run~wick, Surface ~eol?gy, ± sh<Jet, S. E., ready for 
..:::: ~ en., raver, scale -! miles - 1 mch .... . .. ... ..... . .. ·. 3,456 
0 I ew Brunswick and Prince Edward Island, Surface Geo-
~ logy, i sheet, 5 S.\V. ready for engraver, scale 4 miles 

I = 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,500 
I New Brunswick and Nova Scotia, Surface Geology, l sheet, 
l 4 N. \V., ready for engraver, scale 4 miles = l inch . . . 3,456. 

~ova Scotia, 16 sheets 18 x 12 inches (lllessrs. Fletcher and 
Fari bault ), with engraver, scale 1 mile ~ 1 inch (she:•ts N os. 
25 to 40 inclusive), area about . . . . . . . . . . . . . . . . . . . . . . . . 3,000 

Sheets, N os. 25, 26, 27 and 28, of the above 16 sheets are ready for 
publication. 

Sheets 41 to 51, are nearly ready for engraver. 

LrnnAIW. 

Dr. Thorburn, the Librnrian, reports that during the past year 
ended December 3lst, 1893, there were sent out by him 12,891 copies 
of publications of the Survey, comprising reports, special reports and 
maps. Of these 8, 253 were distributed in Canada, the remainder, 4,566, 
were sent to other countries for the use of the various leading scientific 
and lit.erary institution~, and to persons engaged in scientific pursuits. 
In exchange for these the Survey received 2,393 publications, including 
reports, memoirs, proceedings, pamphlets, maps, &c. 

There were 135 publications of various kinds purchased during the· 
year for the Survey, and 39 periodicals were subscribed for. 
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Sales of publications by the Librarian during the year amounted to 
$220.20. 

There were 233 books bound during the year. 
The number of letters and acknowledgrnents sent from the library 

w~ts respectively 587 and 716. The number of letters received, includ
ing acknowledgments, was 617 and 1,869. 

There are now in the library about 10,000 volumes and over 4,000 
pamphlets, all being more or less of a technical character, and relating 
generally to geological, pal::eontological, mineralogical, zoological and 
botanical subjects. 

The library is open to the public for reference during office houi's, 
but books are not allowed to be removed. 

VISITORS. 

The number of visitors to the Museum during 1893, has exceeded 
that of any previous year, namely, 21,000, and would probably have 
been some hundreds more had the Museum not been closed while the 
necessary repairs lately made, were in progress. In my last Summary 
Report I made some remarks on the desirability of opening the 
:l\Iuseum on Sunday afternoons, and the educational advantages the 
doing so would confer on a large class of the community. In this 
connection I would now quote the following extract from the "News 
of the Week,'' Cardiff, IV ales :-

" :\1USEUM SUNDAY IN WALES. 

" Next Sunday is to be Museum Sunday, and promises to be an even 
more successful one than last yrar, when it was first instituted by the 
Sunday Society. Upwards of forty of the clergymen of the Church of 
England and ministers of nonconformist bodies have promi'sed to preach 
this year in support of the one object of the society, viz., the opening 
of museums, art galleries, libraries and gardens on Sundays. The 
Duke of Westminster, Lord Brassey and other friends will open their 
art galleries to members of the society during the afternoon." 

The progress this movement is now evidently making in Britain, as 
shown by the above extract, is very encouraging to those who have 
for a number of years advoca.ted the same movement in Canada. 

STAFF, APPROPRIATION, EXPENDITURE AND ConRESPONDENCE. 

The strength of the staff at present employed is 58, viz. , profes
sional, 37 ; ordinary, 21. 

No changes have taken place in the permanent staff during the year 
1893. 

7 
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The funds available for the work of the department during the fiscal 
year ending 30th June, 1893, were:-

Civil list appropriation. . . . . . . . . .. . . . . ............. . 
Geologic.'\] Survey and Museum appropriation . . . . .. . 
Civil list, salaries .. .. ...... . . .. . ... . . ... ...... ... . 
Exploration and survey ....... . ............. . ..... . . 
Was-es of temporary employees ... .. . . . . . . ..... .. . . . 
Bonng operations, Deloraine . . . . .. . ... .. ... .. .. . . 
Printing and lithography . . . . . . . . . . . . . .... . .. . . . 
Purehase of specimens . . . . .. ... . ... . ......... . . . ... . 
Purchase of books and instruments . . . . . . . . . . . . . . .. 
Purchase of chemicals and laboratory apparatus ... . . 
Stationery, mapping materials and Queen's Printer .. . 
Columbian Exhibition . . . . . . . . . . .................. . 
Incidentals and other expenses ............. . ....... . 

Unpaid 30th June, 1893 ........•........... 

LESS-Paid in 1892 .. . ....... . ......... . .. . 

Ano-Advances to explorers for 1893--94 ..... 

Grant. Expenditure. 

S cts. $ cts. 

49,502 50 
60,000 00 

48,477 50 
29,365 07 
18, 429 85 
2,690 72 
7,&01 48 

39 68 
1,321 03 

246 35 
1,320 99 

360 30 
1,986 59 

111,839 56 
330 58 

111,508 98 
7,107 73 

104,401 25 
4,075 00 

108,476 25 
Unexpended balance, civil li~t appropriation ... ._ . . :.. . . . . . . . . . . . . . 1,020 00 

do Geological Survey appropriation .:....:....:....:...:...:....:.:...:...:....:

1 

___ 1 ~ 

109,502 50 109,502 50 

The correspondence of the department has, of late years, very 
largely increased; in 1889 it .is recorded as 7,100 letters sent and 5,860 
received. This year, 1893, the numbers are 10,812 sent and 8,529 
received, a total of 19,341. 

I have the honour to be, sir, 
Your obedient servant, 

ALFRED R. C. SELWYN, 
Deputy Head and Director. 
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GEOLOGY OF A PORTION OF CENTRAL ONTARIO 

SITUATE!) IN THE 

COUNTIES OF VICTORIA, PETERBOROUGH AND HASTINGS. 

The present report contains a brief summary of the results of a pre
liminary geological examination of that portion of Central Ontario 
comprised in sheet 118 of the Ontario series of geological maps on a 
scale of four miles to one inch, now in course of preparation, 
together with the results of an examination of certain mineral deposits 
to which attention has recently been attracted, and which lie 
to the south of the above mentioned sheet in the townships of Dalton, 
Digby, Lutterworth, Somerville and Galway. This preliminary ex
amination was made in order to ascertain the general geological struc
ture of the district in question, thus laying a basis for its detailed 
mapping and study which it is hoped will be commenced next summer. 

Sheet number 118 embraces about 3,500 square miles and is situated Are:. des

to the north of Lake Ontario and to the south of the River Ottawa, cribed. 

in the counties of Victoria, Peterborough and Hastings. In order to 
describe its position more accurately it may be stated that the four cor-
ners of the sheet lie in the townships of Digby, Finlayson, Hagarty and 
Grirnsthorpe, respectively. The district was, geologically speaking, al-
most a terra incognita, the only geological information extant concern- Geologicl\lly 

ing it, being a few notes on the occurrence of crystalline limestone and ~~~~,ki~~~ni
gneiss at various points, made by Mr. Alex. Murray in connection ta. 

with two traverses which he carried through this district as far back 
as 1853, together with one or two general references in scattered papers 
by other authors. 

The geology of the district comprised in sheet 118 may be briefly 
summarized as follows: The district is a hilly one, which, leaving out 
of consideration the superficial or drift deposits, is occupied exclusively 
by the very ancient crystalline rocks of the Laurentian System with 
the possible exception of the south-east corner of the area in Ohandos, 
Wollaston, Limerick, Cashel, Mayo and the adjacent townships, which 
is underlaid in part by the Hastings series of Mr. V ennor, by him and 
by Mr. Macfarlane in 1869, considered to, in some respects, resemble 
the Huronian, * and a small outlier of Silurian limestone which was 
discovered in the township of Lynedoch, just beyond the eastern limit 

* Report of Progress, G~ol. Survey of Can., 1869, pp. 5-6. 
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of the sheet, but which is believed to extend over the boundary of 
the sheet into the township of Raglan. 

In the southern and eastern portions of the sheet the Laurentian 
contains an abundance of crystalline limestone and has all the charac
ters of the Grenville series of Sir William Logan, in which series as is 
well known nearly all the mineral deposits of economic value occurring 
in the Laurentian in Quebec and Eastern Ontario are found. In the 
north-western portion of the area on- the other hand our explorations 
have so far failed to discover any crystalline limestone, the country 
being apparently occupied by gneiss alone. As townships in which 
this crystalline limestone is especially abundant, Lutterworth, Minden, 
Snowdon, Dysart, Glamorgan, Monmouth, Cardiff and Brudenell may 
be mentioned, as well as the township of Galway lying to the south 
of the area embraced in sheet 118. 

The discovery of so large an area of the Grenville series in this dis
trict is most encouraging, as indicating the probable occurrence in it 
of large and valuable mineral deposits. 

The relation of the Grenville series, in this district, to the rest of 
the Laurentian which is free from limestone, has µot as yet been de
finitely determined, although the limestones and their associated gneiss 
seem in certain cases to partially inclose areas which contain no lime
stone. Another note worthy fact is that throughout the area occupied by 
these Laurentian rocks, the dip is uniformly in an easterly direction 
usually at moderate angles. Only at one or two points have westerly 
dips been observed and these are quite local. 

The relation of the Hasting series, occurring in the south-east corner of 
the sheet, to the Laurentian above described, is also as yet uncertain. 
Like the relations of the subdivisions of the Laurentian to one another 
this can be determined only as the area is mapped in detail. One of the 
most marked characters of the Hastings series in this district is the 
great development in it. of pyroxenic and hornblendic rocks, many of 
which are without doubt of eruptive origin, and which serve to obscure 
the relation which it bears to the Grenville series. The rocks of the 
two series as seen in this area are otherwise not very unlike petrogra
phically, but it must be noted that the portion of the Hastings series 
included in this sheet was supposed by Mr. V ennor to represent only 
it.s lower horizons, while the upper portions containing the conglom
erates, shales, &c., which are well developed furtl1er south, are here 
absent. In this south-eaRt corner there are also several large intrusive 
masses of granite, probably of the same age as those which occur im
mediately to the south. These occurrences augur well for the discovery 
of gold in this district; since, as Mr. Coste has shown, the gold deposits 
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of the Hastings diHtrict are all intimately associated with these south
ern granites. 

In addition to the~e great intrusions of pyroxenic r·ocks and of 
granite, a very extem1ive and most remarkable mass of nepheline sye- Large area of 

nite was discovered in the townships of Faraday and Dungannon. The ~~~~,i~~~e 
exact distribution of this has not as yet been worked out, but it has 
been traced for a distance of over seven miles in an approximately east 
and west direction, from the York Rivel', about the middle of the town-
ship of Dungannon, across the Hastings rmtd to a point some distance 
west of the village of Bancroft, in the township of F<waday. This is a 
rare rock, found in but few places in the world and never before dis
coveredinour LaurentianSystem. The nepheline is very abundant, form-
ing in many places an almost pure nepheline rock. The mass is flanked 
on the south along a considerable part of its course by crystalline lime-
stone and it is also intimately associated with a fine grained reddish 
rock resembling aplite. It is of a prevailing gray colour and 
often has a distinct foliation coinciding with that of the associated 
rocks. The rock in places becomes exceedingly coarse in grain, indivi-
duals of nephelino as much as two feet and a half in diameter having 
been observed by the York River on Range XI. of Dungannon, near 
the side line of lots 1 :2 anll 13. Although this mineral is one which 
has no great economic value, masses such as those referred to would 
sell for considerable prices as mineral specimens. In this nepheline 
syenite, in the form of veins and irregular masses, the beautiful blue 
mineral sodalite was found in a number of places. A good specimen 
of it from lot 29, range XIII. of Dungannon, is on exhibition in the 
museum of the Geological Survey in Ottawit. On lot 25, range XIV. 
of Dungannon, however, on the property of Ur. John Bowers, these 
veins and masses attain a very considerable size and are somewhat 
numerom;. Some of these, consisting of bright blue sodalite, ten by ten 
by four inches in size were observed, and probably larger specimens 
could be obtained by blasting. This mineral could be employed as a sub-
stitute for Lapis Lazuli in the manufacture of various ornamental 
objects, and such large masses would idso h~we a very considemble 
value as mineral specimens. A specimen of it which was cut and 
polished for me by Mr. R. Forsyth of Montreal, shows that the 
mineral would present a handsome appearance when so prepared. Being 
a surface specimen however, it was found to be traversed by minute 
cracks which caused it to crumble somewhat readily ; these would how-
!'lver in all probability not occur in the unwea,thered specimens obtained 
some distance below the surface. Tht> occurrence of certain othe1· 
interesting minerals has also been noted in this rock and a special paper 
on it is being prepared. 
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The outlier of 8ilurian limestone in the township of Lynedoch is of 
much interest as proving, what was before conjectured, namely, that 
the fiat Silurian limestones of the plains of central Canada were once 
continuous over the rough and hilly Laurentian country to the north, 
at lea,st as far back as the Pembroke basin, where an isolated area of 
these rocks has long been known to exist. 

Deposits of iron ore, mica, apatite and other valuable minerals were 
found in the district embraced in the sheet, but as a detailed examin
ation of these and report upon them will be made later on as the 
mapping of the area progresses, they will not here be further referred to. 

To the south of the area embraced in sheet 118, there is a narrow 
strip of Laurentian country lying between the southern limit of 118 
and the fiat Silurian limestones above mentioned. This strip is under
laid by gneisses which in many places are n,ssociated with crystalline 
limestones and forms a southerly continuation of the district above des
cribed as occupying sheet 118. In the western part of this strip in 
the county of Victoria the existence of certain mineral deposits sup
posed to be of economic importance having been reported, I was in
structed to examine these with a view to determine their character 
and value. As this district lies outside of the sheet assigned to me for 
mapping, it will not be included in any subsequent report and I have 
therefore considered it best to state the results of my examination of 
these deposits in this place. The assays uf the ores I collected 
have in all cases been made in the laboratory of the Geological Survey 
under Mr. G. C. Hoffmann, the chemist to the Survey, and may there
fore be relied upon as of undoubted n,ccuracy. The consideration of 
these deposits may be best taken up under the heads of the several 
townships in which they occur . 

.Dalton.- This township is underlaid by reddish orthoclase gneiss with 
dark micaceous or hornblendic bands; it is excellently exposed over 
a large part of the township, but no crystalline limestone was seen 
nor could the existence of any be ascertained by inquiry. Cutting 
through the gneiss there are a great number of coarse grained granite 
veins, composed of quartz and felspar, with black mica or magnetic 
iron ore or sometimes both. The veins are in some places very abund
ant <tnd of considerable size. They vary somewhat in size of grain 
and when very coarsely crystalline the black mica or magnetite is 
often in masses of considernble size. The former is not of a colour or 
size to he of economic importance, but in a number of places the latter 
has attracted considerable attention. From some of these veins excel~ 
lent hand specimens of iron ore can occasionally be obtained, but they 
do not contain ore in anything like sufficient quantity to be of economic 
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value, nor can they be considered as indicating the presence of heavier 
deposits in this vicinity. Small quantities of iron ore were observed 
in perhaps a hundred different places in the township ; but always 
occurring in this way. As a locality where these masses of iron ore are 
larger than usual, attaining a diameter of several inches, lot 26 of 
range XII. may be cited. 

On lot 25 of the same range, gold was reported to have been dis
covered. On visiting this locality the opening was found to be 
situated on one of the granite veins above mentioned. The vein was a 
foot wide and was composed of quartz, felspar and black mica, with a 
little magnetite, chlorite, iron pyrites and allanite. It cuts orthoclase 
gneiss with dark hornblende bands, one of these latter forming the , 
foot wall in the opening. A series of specimens were taken represent- Allanit.e. 

ing the average of the vein as exposed in the opening. These were 
assayed in the laboratory of the Survey, but were found to contain 
neither gold nor silver. The small yellow grains of iron pyrite may 
have been mist;i,ken for gold. The occurrence of the somewhat rare 
mineral allanite in this vein, although in small quantity, is of interest. 
This mineral was found last summer at three places in the district 
examined, and was formerly known to occur in but three localities in 
the Dominion. It is black in colour, possesses a lm;tre like pitch, and 
contains several rare elements. 

Digby.- The western portion of this township may be considered Township of 

geologically as an eastward extension of the township of Dalton, while Digby. 

in the eastern portion some crystalline limestone appears, causing it in 
this way rather to resembl0 the adjacent part of the township of 
Lutterworth. Grnnite veins also occur here in great abundance, 
holding small quantities of iron ore as in Dalton. A number of locali-
ties from which iron ore was reported wei·e visited. Among these may 
be mentioned one about half a mile south of Smudge Lake, where a 
granite vein eight feet wide was found, in which magnetic iron ore 
occurs sparingly in strings and patches, the largest of which measures 
only seven by two inches. Small. quantities of iron ore were also 
found on lot 15 of range VIII. scattered through the gneiss. This 
ore contains titanic acid. 

On lot 16 of VII. a small string or vein of molybdenite was observed :\folybdenit 

in the gneiss. It was five inches long and one inch and a half wide, 
and coincided in direction with the strike of the gneiss. It was pure 
and of good quality, and although this vein is not sufficiently large to 
bE worked with profit, yet its occurrence in this district indicates that 
larger deposits may be discovered on careful search for them. Molybde-
nite when pure is worth about fifty cents a pound. 
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Lutterwo1·th.-In this township there is an abundance of excellent 
crystalline limestone, especially in that part of it which lies to the east 
of Gull Lake. Much of this is very pure and constitutes a veritable 
marble, as on lots 19 of ranges IV. and V., and on lot 20 of V., 
while elsewhere it contains grains of hornblende, mica, serpentine and 
other minerals scattered through it. This limestone would yield excel
lent lime, and could also be employed for building purposes if suffici
ently accessible. It is, however, i"ather coarse grained for very fine 
work or for statuary. 

There is a local tradition that silver was formerly mined at Miner's 
Bay on the east shore of Gull La,ke. No workings are known to exist, 
however, and no ore is ever known to have been discovered in the 
vicinity. A little molybdenite in flakes and crystals was found in 
the gneiss at this locality. This may, on account of its silvery ap
pearance, have been mistaken for an ore of silver. 

Molybdenite disseminated through crystalline limestone also occurs 
on lot 23 of range V. 

Graphite was observed in small quantities in the gneiss and lime
stone at sE>veeal localities. I a.m informed that it occurs more abund
antly on lot 15 of range IV. 

A deposit of iron ore on lot 5 in the northern part of range V. and 
the southern part of range VI. of this township, was at one time 
worked quite extensively, several hundred tons of ore were extracted 
and shipped, but work was discontinued seven or eight years ago. 
Two large openings and several small holes have been excavated in 
the deposit, but a.re now for the most part tilled with wa,ter. The 
country rock is a reddish gneiss interstratified with many small am
phibolite bands as well as with 1L small ba11cl of crystalline limestone. 

The ore body conforms to the strike of the gneiss, but is irre~ular in 
width. In one of the main openings it is thirty-five feet wide. This, 
however, is not all iron ore, since-as is the case with so many of the iron 
ore deposits in these Laurentian rocks- the ore itself is mixed with a 
large quantity of various black ferruginous silicates such as hornblende, 
pyroxene and garnet. The ore body is also cut by many reticulating 
veins holding quartz, calcite, orthoclase, pyroxene, scapolite, allanite 
and other minerals. The ore is almost free from pyrite and other 
sulphides, and specimens selected by me and examined in the labora
tory of the Survey were found to be free from titanium, but as above 
stated, it contains a large proportion of various silicates amounting in 
the case of a sample examined by Professor Chapman to 23·80 per 
cent, while other samples would give considerably higher percentages. 
The presence of these silicates, however, while lowering the percentage 
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of iron, produces an ore which is easily smelted and which closely re
sembles the so-called self-fluxing ores of Sweden. The following 
analysis of the average ore from this "Paxton Mine " is given by Mr. 
Hamilton Merritt : 

Oxide of iron . .. ... ... .. . ......... . .... 67 ·77 (Metallic iron 48·64). 
Silica. . . . .. . . . . . . . .. . . . . . . . .. . . . . . . .. l9 ·30 
Alumina. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 ·24 
Lime..... ... .. .. .... .. . . . . . . . . . . . . . . . 3·8J 
Magnesia ................ . . . . . . . . . . . . . 3·38 
Sulphur. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O·Oa 
Phosphorus. . . . . . . . . . . . . . . . . . . . . . . . . . . None. 
Titanic acid.. ..... .......... . . . . . . . .. . 0·15 

100 ·68 

Galway (with the adjacent part of Somerville).-This township is al- Townships of 
most entirely occupied by crystalline limestone and the peculiar gneisses ~:~~~~ill~.d 
usually associated with it. As a field for the discovery of mineral 
deposits it is one of the most promising townships in the whole area. 
I had been especially directed to examine certain deposits, supposed 
to contain nickel, in this district, and accordingly devoted much atten-
tion to these, visiting almost every deposit in the township supposed 
to contain this metal. 

These deposits, consisting as they do of pyrrhotite with some pyrite, 
are often compared to the Sudbury nickel deposits; an examination of 
the district, however, shows that the geological relations of the two 
sets of deposits are quite different. The ores in the Sudbury district 
occu1· in great diorite intrusions near their contact with granite or with 
the stratified rocks of the district, which are of Huronian age, while 
those of the townships of Galway and Somerville occur as impregna
tions in bands of gneiss belonging to the Grenville series. The two 
sets of deposits are quite different therefore in mode of occurrence and 
probably in age, and what has been proved to be true of the former 
cannot by any means be regarded as indicating what may be expected 
in the case of the latter. This conclusion, reached from a geological 
examination of the two areas, is borne out by th!l results of Mr. Hoff
mann's assays. 

Everywhere throughout the Laurentian System, as far as explora
tions have been carried, where bands of crystalline limestone occur 
these are accompanied by, or associated with, bands of a very rusty 
weathering gneiss. The gneiss on a fresh fracture is light in colour, 
often nearly white, the property of weathering with a rusty surface 
being due in most cases to the dissemination through it in larger or 
smaller amount of sulphides of iron in the form of the yellow minerals 
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known as pyrrhotite and pyrite, which on exposure to the weather de
compose into hydrated oxide of iron or iron rust. These bands of rusty 
weathering gneiss are especially large and well developed in the town
ship of Galway and it is in them that openings h<tve been made in a 
number of places in the expectation of finding nickel or gold and silver. 
The quantity of the sulphides above mentioned in some of the bands 
is very large. At several points in the decomposed rusty material 
forming the " gossan " surface of the bands, pockets of pale green 
hydrous sulphate of iron or copperas, locally termed "sa~t," and known 
to mineralogists as melanterite, often containing several pounds weight 
of this material, were found. It is also derived from the decom
position of these sulphides of iron, and when obtained in sufficient 
quantity it is employed in dyeing and tanning as well as in the manu
facture of ink and Prussi<tn blue. The following are some of the 
localities where these mineral deposits were examined:-

Somerville, Lot 1, Range XI.-Oh this lot which abuts on the 
township of Galway a very rusty weathering band of gneiss crosses 
the Bobcaygeon road. It is about 150 yards wide, striking about 
N. 10° W. with an east dip and is flanked on either ·side by crystalline 
limestone. Two shallow pits have been opened in it, exposing the rock 
for a few feet below the surface. This is seen to contain pyrite dis
seminated through it in sti-ings and in some places to be rich in garnet. 
The amount of pyrite contained in the rock must be very considerable 
and the strings in which it occurs are often of large size. The rock 
weathers to a loose porous very rusty mass containing in places, in 
pockets of considerable size, the hydrated sulphate of iron above refer
red to as a decomposition product of the pyrite. This rock was stated 
to have been assayed and found to contain a large amount of gold 
with some nickel. It had also as usual been examined with 
satisfactory results by a mineral rod man. A number of samples were 
accordingly taken, those containing as much pyrite as possible being 
selected, since these would contain the maximum amount of the metals 
in question. These were assayed in the laboratory of the Survey and 
found to contain :-

GolJ ............................. .. . . .... . ..... None. 
Silver ...... .................. .. .. ........... ... None. 
Nickel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Faint tmcc. 

Galwciy, Lot 1,Range X.- Here a hole fourteen feet deep ha · been sunk 
in a quartz vein in gneiss. The vein was about two feet thick at the 
surface and contains some calcite and pyrite with a small amount of 
pyrrhotite. I was informed by the owner of the property that the ore 
had been assayed by Professor Chapman of Toronto, who found that 
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it contained nothing of value, but that an ass<iyer in Oregon had 
returned it as containing 30 oz. of gold to the ton in addition to silver, 
nickel and copper. Several specimens were accordingly selected con
taining more than an average amount of the metallic constituents and 
these were assayed in the laboratory of the Survey. l\1r. Hoffmann 
reports that they contain :-

Gold ............................................... None. 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None. 

The proportion of the metallic constituents in the vein was on an 
average so small that it was not considered worth while to incur the 
trouble and expense of assaying it for nickel. 

Galway, Lot 16, Range XV. (north end).-Here a pit eight ~eet 
deep has been sunk in a thick band of very ru ty weathering gneiss 
which appears to strike a little to the east of north and dips to the 
east at an angle of about 30°. As usual this gneiss is associated with 
crystalline limestone which occupies the grnater part of the lot. In 
this gneiss there are some bands containing a good deal of garnet as 
well as some composed of quartzite. All contain both pyrite and 
pyrrhotite. often in large amount. Masses of these sulphides, especially 
of the la.tter as much as seven by twelve inches in size, are seen on the 
walls of the pit. As the band is so large and the amount of the sul
phides present so great, the deposit is well worthy of a thorough 
exploratory examination. In order to ascertain its probable value a 
lnrge num bet· of fragments were broken from various places on the 
walls and bottom of the pit, selected so as to represent as nearly as 
possible an average of the whole as here exposed. These contained Deposit"~of 
a large amount of both pyrite and pyrrhotite and were assayed in the pydrrhot\tte . an pyr1 em 
laboratory of the Survey with the following result :- gneiss. 

Gold ......................................... None. 
Silver...... . . . . . . . . . . . . . ........ . .... ....... None. 
Ni0kel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Faint trace. 

Uallcay, Lot ZC, Range XIV. (south end). -A pit of about the same 
depth as in the case of the last deposit has here been sunk on the line of 
contact between the crystalline limestone and the rusty weathering 
gneiss. The latter, which where perfectly fresh is light grayish in 
colour, contains a considernble ;imount of pyrrhotite, with some pyrite, 
in strings often several inches wide. If these minerals contained any 
valuable metal in considerable amount, this deposit would also be 
worthy of a thorough exploratory ex<imination. Some of the pure 
pyrrhotite was accordingly selected and was assayed in the laboratory 
of the Survey. lVIr. Hoffmann reports it to contain: -

Uold ............................................. , None. 
:-iil ver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None. 
Nickel (with some cobtilt). . . . . . . . . . . . . . . . . . . . . . . . . . . ·03 p.c. 
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This percentage of nickel is of course far too small to give the min
eral any value as an ore. 

Galicay, Lot 18, Range IV. ("Reynold's Mine.")-This deposit was 
examined by my assistant, Mr. A . A. Cole, B.A., who reports that a 
pit forty by eight and twenty-three feet deep has been sunk on a bed 
or vein of white quartz, from. four to six feet thick, which is inter
stratified with fine grained dioritic gneiss. Pynhotite mixed with 
pyrite occurs in bands in the quartz. The largest ot these appearing at 
the surface is four inches wide, but expands in places so as to form 
pockets, while elsewhere the metallic minerals occur finely disseminated 
through the quartz. A specimen of the pyrite and pyrrhotite, nearly 
free from gangue, was assayed in the laboratory of the Survey, with 
the following results: -

Clold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None. 
Nil Yer................ . .... . .... . ..... . . . ......... None. 
Nickel (with some cobalt) ............... . ........... ·JO p.c. 

Here again the nickel is entirely too low for profitable working. 

Openings h;we also been made in search of nickel at the following 
localities :-

Galwciy, Lot 11, Rangr> XVIII.-An opening has been made at the 
contact of rusty gneiss <md crystalline limestone; both hold pyrrhotite 
in surn.11 amount in the form of little grains and strings. 

Gal1rny, Lot 11, Range IV.-Highly quartzose gneiss, often garneti
ferous, containing small quantities of disseminated pyrrhotite. 

Ocihcay, Lot 15, Range IV. - Two small openings in rusty weathering 
gneiss overlaid by crystalline limestone. A little pyrite and pyrrhotite 
seen in places. 

Galway, Lot 7, Range A. Two openings, one in crystalline limestone, 
carrying a small quantity of pyrrhotite, and the other in a fine grained 
gneiss, carrying some pyrite and a little pyrrhotite. 

In view of the absence of gold and silver and the very low percent
tage of nickel present in the heavily impregnated deposits, it has not 
been considered necessary to assay specimens from these last four 
localities, where the deposits are similar in character, but poorer in 
metallic minerals. 

The examination of these deposits therefore goes to show, that al
though in some cases the pyrrhotite and pyrite occur in sufficient abun
dance to enable the deposits to be profitably worked if these minerals 
were rich in nickel, that, unfortunately, unlike the pyrrhotite of the 
Sudbury district, they carry nickel only in very small amount. In this 
connection it is extremely intere. ting to compare the pyrrhotite depo-
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sits of Norway with those of Canada. In Norway, as is well known, 
there are very large deposits of this mineral, associated with pyrite, 
which are rich in nickel and have for many years been extensively 
worked for this metal. These occur intimately associated with great 
masses of an intrusive rock belonging to the gabbro family, through 
which the pyrrhotite occurs disseminated, the workable deposits being 
apparently parts of the gabhro mass especially rich in this constituent. 

These orwegian deposits are the equivalents of the deposits of the 
Sudbury district in Canada, where similar great pyrrhotite deposits, 
rich in nickel, are related in precisely the same way to great intrusive 
masses of a rock closely allied to the Norwegian gabbro and which in 
Canada is called diorite. 

In Canada, as in Norway, the pyrrhotite deposits are probably a Cana.dia.n 11.nd 

peculiar product of the differentiation of the gabbro or diorite magma. ~~~it~~~rn-
In Norway there are also bands of gneiss, mica schist, quartzite and pared. 

other similar rocks heavily impregnated with pyrrhotite and other sul
phides. These are called "Fahl bands" and closely resemble those just 
described from Galway and Somerville. In these the pyrrhotite, al
though often present in large quantity, is so poor in nickel that it is 
valueless. In both countries the geological formations and the mode of 
occurrence of the two classes of deposits are the same and in each case 
the ores associated with the diorite or gabbro rock are rich in nickel, 
while those impregnating the gneiss so far as they have been examined, 
contain hardly any. I know of no case where the value of geological 
study as applied to ore deposits is better illustrated or where the 
knowledge obtained from the study of the ore deposits of one land is 
seen to be of such practical value when applied to those of another 
land where the geological conditions are the same. 

Concerning these Norwegian Fahl bands, Prof. V og_t, of Christiana, in 
a recent paper* writes as follows, and it will be observed that his re
marks might be applied almost word for word to the Canadian deposits : 

"The Fahlbands are bedded or apparently bedded deposits consist
ing of pyritous impregnations in certain schisL, as for example mica 
schist, hornblende schist, quartz schist, garnetiferous gnei s, hornblende 
gneiss, &c., and occurring without any connection with gabbro rocks. 
The schist containing the ore, which varies in amount from place to 

*" Zeitschrift flir pra.ktische Geologie," .Jan. 189~, p. 130. This paper, which is con
tinued in the Aptil and .T uly number• of the same publication, contains an excellent 
description of the Norwegian deposits. A short paper entitled "The Nickel Deposits 
of Scandinavia" by the •ame author, illustrated by cuts, showing the mode of occur
rence of the nickel ore, appeared in the "Canadian Record of Science" for April, 1892. 
A somewhat extended resome of Prof. Vog-t's work is also given by the present writer 
in a paper entitled " On the I~neous Origm of certain Ore 1Jepos1ts," in the " Cana
dian M.ining Review," February, 1894. 
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place, can often, although quite thin, be traced for miles. The geolo
gical difference between these and the nickel deposit.· associated with 
the gab bro is evident ..... It must also be emphasized that the pyrrho
tite and pyrite of these Fahlbands are invariably characterized by a 
very small content of nickel and cobalt. Hundreds upon hundreds of 
analyses of these minerals from the Fahlbands have been made and a 
very small amount of nickel arid cobalt ranging from ·l to ·5 per cent 
has always been found. So far as I am aware no pyrrhotite is known 
for these Norwegian Fahlbands which contains 1 per cent of these 
metals." 

Deposits of iron ore are also known to occur in Galway. One of these 
situated near Swamp Lake on lot 23 of range XII. was visited. The 
country rock is a reddish gneiss, interstratified with a dark hornblende 
gneiss, which latter rock in places, for a width of several feet, contains 
grains and strings of red garnet, yellowish green epidote and magnetic 
iron ore. Although good specimens of magnetite can be obtained, 
this mineral is too scattered and not present in sufficient amount at 
this point to make an ore of much value. If, however, the deposit 
were traced out on its strike the magnetite might somewhere be found 
to come in in larger amount. A good specimen of iron ore from this 
lot was analysed by Professor Chapman and found to contain : 

Metallic iron ................................. . 
Oxide of manganese ........................... . 
Phosphorus ............................ .. .... . 
Siliceous rock matter ......................... . 

62·60 p.c. 
1 ·27 " 
0·01 

12• 18 " 

Another deposit occurs on lot 27 of range XIV. of Galway. Asam
ple from this was, some years ago, examined by Professor Chapman 
and found to contain: 

Metallic iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 · 87 p.c. 
Siliceous rock matter. . . . . . . . . . . . . . . . . . . . . . . . . . . 13 · 27 " 

A deposit of lead ore has been opened on lot 20, range A. of Gal
way. A shaft with lateral drifts has been sunk to a depth of about 
100 feet, but this at the time of my visit was filled with water. Near 
it, however, a short tunnel is driven in the vein from a hill side. In this 
the vein is seen to vary somewhat in width, but to be fourteen inches 
wide at its widest part. The vein stone is barite with some calcite, 
carrying in the tunnel a few grains of iron pyrite, zinc blende and 
galena. A considerable amount of galena has been taken from 
the shaft where the vein is said to be somewhat wider and contains 
the galena in pockets. I am informed that about thirty kegs of galena 
have been shipped. A number of specimens of the galena and barite 
as well as a few of calcite and zinc blende now lie about the mouth of 
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the shaft. As the value of the galena would depend largely on its 
content of silver, which metal is almost invariably found in galena, 
but is present in very variable quantity in the galenas from dillerent 
localities, I selected some of the pure galena from the shaft and 
handed it to Mr. Hoffmann for examination. It was, however, found 
to contain neither gold nor silver. Its value will therefore depend on 
the high percentage of lead which it contains. The vein cuts gneiss 
which is interstratified with crystalline limestone. A vein similar in 
character to the one just described and which is probably a continua
tion of it, is seen on lot 1 of range VII. of the adjacent township of 
Somerville. It is vertical in position ; cuts a highly micaceous gneiss 
and is exposed in two shallow pits. It is from five to six inches wide 
and is composed of barite with some calcite, carrying in places a little 
galena. 
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ALFRED R. c. SELWYN, C.M.G., LL.D., F.R.S., 

Director of the Geological Survey of Canada. 

Srn,-I have the honour to submit herewith a preliminary report of 
geological explorations in south-western Nova Scotia. 

These explorations were begun in the year 1890, and were con
tinued during the following seasons to and including the summer of 
1893. At the close of the last named year a detailed report upon the 
geology of Queen's and Shelburne counties was submitted for your 
approval, and was accepted for publication. A large amount of 
material was at the same ti~e in hand relative to the geology of Yar
mouth and Digby counties, and the western part of Annapolis county; 
but several important questions having arisen in this connection which 
seemed to require further investigation, a detailed report relating 
thereto was reserved until these doubtful points could be determined. 
In the meantime, and pending the publication of the report already 
submitted, it has been thought desirable to issue the present prelimin
ary report in which the more general results in all four of the counties 
first named are summarized, together with some remarks upon the 
economic aspects of the districts to which they refer. 

In connection with the first of the reports referred to above, maps 
of the several south-western counties of Nova Scotia, reduced by 
eidograph from Church's maps of the same counties, but modified 
through the results of our own explorations, and having added thereto 
the chief geological features of the region, were submitted. A diffi
culty, however, arising chiefly from discordant boundaries, having 
been met with in endeavouring to effect the direct combination 
of the several maps thus independently constructed, it has been 
thought best, in connection with this preliminary report, to employ 
instead a compilation from some of the more general maps of Nova 
Scotia, prepared by the same author, and fo represent thereon, as far 
as possible, the geological data now in possession. A map so con
structed is accordingly herewith submitted. 

l! 
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In carrying out the explorations embodied in these several reports 
and maps, I was in the year 1891 accompanied and assisted by Mr. 
L. Lee Street, and during the summers of 1892 and 1893 by Mr. W. 
H. Prest. While under obligations to both gentlemen for services 
cheerfully rendered, I am especially so to 1\Ir. Prest for the zeal and 
endurance manifested by him, more particularly in the working out of 
the details of the several granitic areas and of the formations adjoining 
them, an undertaking often of a most difficult and arduous character. 
Mr. PresL's intimate acquaintance with the varying aspects of the 
O>tm brian system throughout N oYa Scotia, as well as with the practical 
working of many of the more important gold districts, also gave to 
his assistance a greatly increased value. 

I have the honour to be, sir, 
Your obedient servant, 

L. W. BAILEY. 
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It is now over twenty years since the publication of anything 
directly relating to the geology of south-western Nova Scotia. In 
the year 1871 Dr. A. R. C. Selwyn, Director of the Geological Survey, 
in connection with an interesting report upon the gold formation of 
Quebec and Nova Scotia, as compared with similar formations in 
Australia, gave a brief summary of the features of the rocks seen 
in the coast section from St. Mary's Bay to Tusket; but with this Earl.ier ~-

vest1gat1ons. 
exception the only references to this region, of a geological nature, are 
those contained in the Acadian Geology of Sir J. \V m. Dawson and its 
.several supplemel}ts, and these too are extremely limited. The more 
.systematic explorations since undertaken have embraced all parts of 
the region referred to, and in some respects have greatly modified the 
views previously entertained. In the remarks which follow only the 
general results of these explorations are given, the details being left 
to appear in subsequent reports. 

The formations to be considered embrace : 

Granite. 

The Cambrian system. 

The Devonian system. 

Triassic sandstone and associated traps. 
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GRANITE. 

An important but at the same time very difficult part of the work 
upon which we have been engaged, has been that of the exact deline
ation of the gmnite areas in the counties of Queen's, Shelburne, Y ar
mouth and Digby. This difficulty has arisen partly from the fact that 
the region thus occupied is, except upon the coast, wholly unsettled, 
untraversed by roads or navigable streams, and, owing to its boulder
strewn surface, of so rough a character that its penetration to any con. 
siderable distance is a most arduous undertaking; and still more from 
the fact that the boundarie;; themselves are naturally ill defined and 
largely concealed by a covering of drift. Under these circumstances 
it is not to be wondered at that the outlines of the granite areas, as 
now defined, should differ widely from those assigned to them by 
earlier observers. In the first place it may be observed that. the num
ber of distinct granite areas is considerably larger than has heretofore 
been represented, and that these include tracts or belts of all dimen
sions from a width of ten or fifteen miles down to a few yards. While, 
also, in the case of the great central belt, it has been usual to repre
sent this as of nearly uniform breadth and regular outlines, sweeping 
around continuously, and in the form of a regular crescentic curve, from 
Halifax through Annapolis and northern Lunenburgh to Digby, Yar
mouth and Shelburne counties, the actual facts are widely different. 
Its outlines are in reality extremely irregular, exhibiting at variou& 
points long pr~jecting tongues, and at others becoming so far narrowed 
that the actual continuity of the belt is at one point extremely doubt
ful. 

Including the main belt, traversing the axis of the peninsula, the 
several more considerable areas of granite now clearly recognized, in 
south-western Nova Scotia, may be stated as follows : -

1. South Mountains. These are the direct continuation of the hills 
so-called which occupy the larger part of the county of Annapolis, 
connecting eastwardly with the similar rocks of King's county, and 
westwardly with the granites of eastern Digby and Yarmouth coun
ties. The width of the belt as measured along the post-road connect
ing Annapolis and Liverpool is twenty miles, and this width is not 
very greatly reduced on the confines of Digby and Yarmouth counties. 
There is, however, reason to believe that at least one belt of schistose 
rocks lies along the axis of the elevation and tends to divide it into 
two partially separated areas. It also sends two diverging spurs into 
Queen's county, one just east of and partly including Tupper Lake, 
the other holding a similar relation to Tobeatic Lake. Upon the 
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north the granite of thi,; tract reaches quite to the shore of Annapolis 
Basin, and thus separates the basin of fossiliferous (Devonian) rocks of 
Nictau from those of similar character at Clementsport and Bear 
River, while in Digby county a second northward extension of the 
granite area similarly separates the fossiliferous Bear River beds from 
others now known to occur about the headwaters of the Sissiboo 
River. 

2. Blue Mountains. The western limit of the granites in Digby Granites of 

county is in the form of a tolerably even curve, convex to the west- Digby county 

ward and extending from Mistake River, one of the tributaries of the 
Sissiboo, to the Yarmouth county line, a few miles north of Rocking-
ham, but after a marked eastward bend at this point, turns again 
abruptly to the westward to form a l~ng narrow spur reaching almost 
to the east branch of the Tusket. It is this spur which constitutes the 
Blue Mountains proper, and serves to divide the Cambrian basin of 
the Tusket from that about the sources of the Clyde. The width of 
the granite from the headwaters of the Clyde to Bear Lake Brook, a 
tributary of the Tusket, is about five miles and a half. All this tract, 
and for miles to the north a11d south, is one vast blue-berry barren, 
with occasional small patches of woods. It is ini;ersected with streams 
and dotted correctly with lakes, of which neither the number, position 
or shape is set down on any existing maps. 

3. Tusket Wedge. The southern half of the peninsula known as Tusket 

Tusket Wedge is composed of granite, as are the Tusket Islands Wedge. 

lying a few miles to the south. The area now above the sea-level is a 
small one, but of interest as being in the same line with the Blue 
~fountain range, and with the latter apparently marking the course of 
an anticlinal, elsewhere occupied by Cambrian quartzites. 

4. The Barrington area. This area upon the coast is large, embrac- Barrington. 

ing all the shore from the mouth of Pubnico Harbour to the town of 
Barrington, and along the post-road connecting Yarmouth with 
Barrington has a breadth of about eight miles; but to the north-east-
ward of this exhibits a marked diminution, and apparently terminates 
in wedge-like form along the county-line of Shelburne, not far from 
where this is crossed by Bloody Creek, a western tributary of the 
Clyde. It is barely possible that it may connect with a southward 
spur of the B11;1e l\Iountain range, but if so the connection must be 
very slight and is now hidden by drift. 

5. Shelburne area. This area is a comparatively small one. It Shelburne. 

occupies both sides o~ Shelburne Harbour in its upper half and extends 
up the Roseway River for about five miles. It is apparently discon-
nected with any other granite tracts, though pointing in the direction 



Port Mouton. 

Relations of 
granite to 
other rocks. 

Summary of 
results. 

SQ GEOLOGICAL SURVEY OF CANADA. 

of a considerable area of such rock which, in the north-eastern corner 
of Shelburne county, extends south-westerly from the main granite 
belt (No. 1) just west of Tobeatic Lake in Queen's county. 

6. Port Mouton area. The last considerable granite area within 
the region here described is found along the western side of Port 
Mouton Harbour, thence stretching westwardly in a narrowing 
tongue-like belt past the head of Port l'Hebert. Indications of an 
eastward extension of the same granite belt are found in numerous de
tached areas along the coast, either side of the mouth of Liverpool Bay. 

It is not propo ed to discuss here the question of the origin of these 
granites, whether they are to · be regarded as indigenous or exotic. It 
may, however, not be out of place to say that the descriptions given 
by Sir Archibald Geikie of the rocks of the south-east of Ireland, and 
which are regarded by him as intrusive, would seem to apply, almost 
word for word, to the granites of south-western Nova 8cotia, as regards 
both their character and their relations to the associated strata. 
Everywhere along the borders of the several a1·eas described, the 
granites may be seen to penetrate the inclosing beds in irregular 
tongue-like masses, sometimes coinciding accurately, both in dip and 
strike, with the inclosing strata, and at others cutting them at all 
angles ; sometimes holding large detached b!ocks of the schistose 
strata and again forming with the latter a complicated network. A 
transition from granite to gneiss is sometimes observable, but in most 
instances the granite and the associated rock, whether gneiss or 
quartzite, are sharply differentiated. Again, there would seem to be 
no good reason for regarding the granites of Annapolis and Digby 
counties as different in age or origin from those of Queen's and Shel
burne, with which they are directly continuous; but while in the lat
ter counties they penetrate only Cambrian strata, in the former they 
clearly penetrate and alter the fossiliferous rocks of the Devonian 
system. As these latter clearly rest in Digby county upon the Cam
brian rocks, the granites must have passed through these in order to 
reach the more recent strata, and must, therefore, in a literal sense, be 
intrusive, even if we suppose that their presence is the result of extra
vasation by pressure from a mass of underlying rocks altered in situ. 

'J.'HE CAMBRIAN SYSTEM. 

The results attained with reference to this system in the region 
under discussion embrace : (1) The accurate delineation of the areas 
occupied by these rocks in relation to the granite and (in Digby coun
ty) to the fossiliferous Devonian; (2) the determination of the sue-
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cession of these rocks; (3) the establishment of the identity of the 
more highly metamorphic rocks (gneisses, mica-schists, &c.) of Queen's 
and Shelburne counties, with the less altered sedimentary rocks, found 
in portions of the same counties ; ( 4) the determination of the absence, 
in any part of the four south-western counties, of any rocks older than 
those of the Cambrian system; and lastly (5) the establishment of the 
exact parallelism of the Cambrian rocks of Digby county with those of 
the southern coast. To the above may be added (6) the approximate 
determination of the position and structure of the more important 
folds or anticlinal domes into which the Cambrian strata have been 
compressed. A few remarks may be made upon these several points. 

(1) The position and limits of the Cambrian system will be best Distribution. 

understood by reference to the sketch map which accompanies this 
report. It will be sufficient to say here that with the exception of the 
granite, the very small areas occupied (in Digby county) by Devonian 
rocks, and the narrow belt of Triassic sandstone and traps of Digby 
Neck, no other system finds representation over the entire area to 
which the report relates. Considering that the Cambrian system is 
also the gold-bearing system of the province, the importance of this 
determination will be readily appreciated. 

(2) As regards the succession of the Cambrian beds, these are Succession. 

readily divisible here, as t.o the eastward, into two main groups, viz., 
a lower principally arenaceous or quartzite group, of light colour; and 
an upper slaty one which is usually dark coloured and highly pyritous. 
A peculia1· feature is, however, here met with, which, though found 
strongly developed in some parts of Lunenburgh county, does not seem 
to have been prominently noticed to the eastward. This is that be-
tween the quartzites proper and the black pyritous slates is a con-
siderable body of slaty beds which not only differ from both, but 
which, under different circumstances, present, more particularly as 
regards colour, wholly diverse aspects. Thus the beds occupying this 
position and which become coarser in a downward and finer in an up-
ward succession, ordinarily present a characteristic greenish-gray tint, 
apparently due to disseminated chlorite; but associated with them at 
certain points (and at others occuning, often over considerable areas, 
to the exclusion of all other strata) !Lre found slates in which this green 
tint is replaced by shades of blue, yellow and purple, often so arranged 
as to determine a delicate but conspicuous banding or ribbanding of the 
rocks. So different are these aspects, that for a time it was supposed 
that these brightly coloured and ribbanded beds were a different and 
newer series than the Cambrian, but a very careful study of the strati-
graphy eventually sufficed to show that they are simply different 
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aspects of equivalent strata. AccorJing to this view the complete 
Cambrian succession, as seen in Queen's county, will be as follows :-

ASCENDING SUCCESSION OF CAMBRIAN S1'RATA. 

1. Quartzite Division. 

(a) Heavily bedded blue quartzites, with slightly plumbag
inous partings, alternating with numerous but much 
thinner beds of gray argillite. In metamorphic areas the 
quartzites become more micaceous, assuming the aspect of 
fine-grained gneisses, while the finer beds become glistening 
mica-schists. 

(b) Greenish-gray sandstones or quartzites, less massive than in 
(a), and alternating with slates which are arenaceous be
low, but become gradually more argillaceous above. 

2. Slate division. 

(a) Greenish-gray slates, becoming bluish or light gray, and 
passing into purple slates, or becoming clouded or zoned 
with shades of green, purple, blue, buff or pale yellow, often 
producing a conspicuous ribbanding of the beds. The 
occurrence of light yellowish-green seams is a character
istic feature of the purple slates. 

(b) Bluish-gray and blue slates, with lighter ~Tay seams or 
bands, and including in places an upper zone of purple slates. 

(c) Black, with some blue or gray slates, often highly pyritous. 
In metamorphic regions the green slates are represented 
by chloritic and hornblendic schists (or locally by con
glomerates with a micaceous or hornblendic base); the 
slaty beds by micaceous, garnetiferous and anclalusitic 
schists. 

Equivalency 3. That the highly metamorphic rocks, such as gneisses, mica-schists, 
of altered n.nrl &c. which skirt the entire coast of Queen's county and spread over so 
unaltered ' ' 
strata. large a portion of Shelburne, are the equivalents of the less altered 

beds of central Queen's and Lunenburgh counties, is conclusively proved 
by, (1 ), the fact that it is impossible to draw any line of demarcation 
between the~; (2), by the fact that while in the metamorphic area 
the finer beds have assumed the aspects of glittering mica-schists, or 
are studded with garnets, staurolites, &c., the interstratified quartzites 
are often quite undistinguishable from those of the little altered areas; 
and (3), from the fact that the structure of the folds by which they 
have been affected and the succession of the beds are in accordance 
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with a single system. The fact that even the most highly altered por
tions of the system are of the nature of true sediments is shown, not 
only by the alternation of the beds, but by the occasional occurrence 
of layers of distinctly rounded pebples, with evidences of false bedding, 
and in one instance by the occurrence of markings, unquestionably 
identical with those which have been elsewhere regarded as organic, 
under the name of Asteropolitlwn. This remarkable occurrence, of im
pressions believed to be due to living creatures in rocks filled with all 
the results of prolonged crystallization, may be seen upon the shore of 
Lockeport Island. 

4. We come now to consider the question of the existence, within Possible exist· 

th . d d. . f k ld h h f h C b . ence of pre-e reg10n un er iscuss10n, o roe s o er t an t ose o t e am nan Cambrian 
system. rocks. 

It has by some writers been suggested that a portion at least of the 
gneissic and schistose rocks, so prominently developed in portions of 
Queen's and Shelburne counties may be of Laurentian age. It is, how
ever, almost needless to say that there is no evidence whatever to sup
port such a view, while there are abundant facts, as already ruentioned, 
which show that the strata in quest.ion are only portions of the Cam
brian system, altered in proximity to granite. 

Somewhat greater probability is attached to the view that the peculiar Rocks of 

rocks found in the vicinity of the city of Yarmouth, and which are Yarmouth. 

especially characterized by the abundance of hornblende which they 
contain, may belong to the Huronian system. The pre Cambrian age 
of this belt of rocks was suggested by Sir J. Wm. Dawson,* and was 
regarded as probable by Dr. Selwyn.t The writet' also was, at the 
time of his first examination of the strata in question, disposed to con-
cur in this view of their age. A more careful study, however, of the 
stratigraphy of the whole region has, as he believes, made it clear that 
they, too, are to be referred to the Cambrian system. It would be out 
of place to narrate here, in detail, the data upon which this conclusion 
is based; but it may in general be said that the Yarmouth City rocks 
form only one among several belts of like character, crossing the 
county along nearly parallel lines, and that the relations of these to 
the associated strata, which otherwise exactly resemble those of Queen's 
county, are such as to show that they are part of the same series, 
being probably the equivalent of the green slates which directly overlie 
the quartzites. It is true that no instance has been seen of the din:ct 
superposition of the homblendic strata upon the latter, but all observa-
tions of this character are in Yarmouth county made very difficult by 

* Supplement to Acadian Geology, 2nd edition, p. 88. 
t Notes and Observations uµon the Gold Fields of Nova Scotia. Report of Geo

logical Survfly, 1871, pp. 272, 278. 
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the widespread covering of drift; while at the few points where the 
contact of the quartzites with overlying beds has been observed, these 
have been invariably found to be green slates, followed, as in Queen's 
county, by bluish or black pyritous slates. It may be added that in 
the abundance of mica, staurolite and andalusite which characterize 
the beds not only at Yarmouth but at Pubnico (the latter being part 
of a second belt), they are quite like many of the altered Cambrian 
rocks of Shelburne county, while the abundance of hornblende rather 
than of chlorite, which further marks them, may well be only an 
accident of metamorphism. The fact of their being to a considerable 
extent conglomerate is a more important feature of contrast, such 
pebble beds being almost unknown elsewhere in the Cambrian of 
south-western Nova Scotia. But conglomerates, as is well known, are 
apt to be local, and even among the beds in question are very unequally 
developed. It may be added, that many of the more hornblendic beds 
are obviously intrusive, and many of the pebbles in the conglomerate~ 
are composed of quasi-igneous rocks. 

Cambrian age 5. In the map accompanying the Acadian Geology of Sir "William 
of the rocks of . 
Digby county. Dawson, as well as m more recent maps based upon the latter, the 

larger pa.rt of Digby county is represented as occupied by rocks of 
Upper Silurian age, this reference being based upon their supposed 
continuity with the fossiliferous rocks of King's and Annapolis coun
ties. Fossil-bearing slates, probably of Oriskany age, do indeed pass 
into Digby county, as will be presently noticed, but it is certain that 
they occupy a very limited aren,, while there is every reason to be
lieve that the greater part of the rocks before assigned to this horizon 
are much older, and really appertain to the Cambrian system. In sup_ 
port of this view it is only necessary to refer to the admirnble section 
of these rocks afforded by the Sissiboo or Weymouth River, or to the 
beds exposed in Marshall town, J ordantown and the J oggin, near 
Digby. Not only do these rocks agree with the Cambrian rocks of 
Queen's county in general character, but also in the order of their suc
cession and in their minuter details. Thus to the south-east of the 
head of St. Mary's Bay, and within two miles of the town of Digby, 
we find the lower quartzites dipping easterly. As we approach Marshall
town bands of green slate, more or less metamorphosed, appear, and 
gradually benome the prevailing rock. These are followed in the high 
land of 1\'larshalltown by purple slates which are the exact counterpart, 
in every particular, of the purple slates of Queen's county. The lower 
purple slates have in both cases the sn,me pale yellowish-green seams 
with fain.t bedding lines or, occasionally, a very narrow deep green 
seam, and in both these are followed by an upper series of purple slates, 



BAILEY l SOU'rII-WESTERN NOVA SCOTIA. 13 Q 

without such seams. To these succeed bluish-gray and light gray 
striped slates, seen on the north-east end of Marshalltown hill, while 
on the hill south of J ordantown and along the brook above the Valley 
Mills is seen the transition to the black slates. A fine exposure of the 
latter is seen near the railway bridge at tide level on the Grand ,Tog
gin. They are soft, argillaceous and somewhat pyritous. 

All of the above beds, and with the same orderly sequence, haYe Si_ssiboo 

been traced westwardly to the valley of the Sissiboo, south of Wey- River. 

mouth, and beyond the latter into the county of Yarmouth. In an 
easterly direction they probably include a portion of the beds at the 
mouth of Bear River ancl Clementsport. 

6. A very considerable portion of the time occupied in the exploration :Foldings. 

of the western counties has been devoted to working out the folds by 
which the region has been affected, and the determination of the more 
important anticlinals, so intimately connected with the success of the 
gold-mining industries. This has, in Queen's county, been effected 
with some degree of completeness (as illustrated in the accompanying 
map), the main difficulty here being the want of easy access to large 
portions of the area; but in Shelburne and Yarmouth, and to some 
extent in Digby, there are the added difficulties due to excessive meta
morphism and widespread and deep accumulations of drift. A study of 
the folds as determined and laid down upon a map shows, as might be 
expected, evidence of a predominant pressure exerted at right angles 
to the major axis of the peninsula and to the trend of the southern 
coast, the quartzite domes which usually mark the courses of the anti-
clines exhibiting a general parallelism with the latter; but at the same 
time their forms, varying from nearly circular in some instances to 
elongated ellipses in others, together with the complex corrugations 
and blendings of the slates in the intervening synclines, show also the 
operation of other forces more or less oblique to the first. In Shel-
burne county the larger folds show also a marked tendency to the 
assumption of courses which are more nearly meridional, and this same 
feature is repeated in Yarmouth county, these courses being here ap
proximately parallel to the course of the great granite axis which lies 
along the line dividing these two counties. It also seems probable 
that in some instances at least granite belts are coincident with or are 
the continuation of anticlinal ridges. Faults are abundant and like Faults. 

the folds strike in various directions, but none of great magnitude have 
as yet been noticed. 

THE DEVONIAN SYSTEM. 

Our work upon the rocks of this system is still incomplete. Some 
progress has, however, been made in the direction of enlarging the area 
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in which these rocks a.re known to occur, and in their more accurate 
delimitation. Our knowledge of their contained fauna has been con
siderably increased. 

Prior to the work of the Survey no certain knowledge seems to have 
been had of the extension of these fossiliferous rocks to the westward of 
Bear River valley, while it was customary to regard either as Silurian 
or Devonian all the rocks of this valley, and the region thence to St. 
Mary's Bay. As has, however, already been pointed out in the pre
sent report, a large part of the strata so referred are really much more 
ancient. On the other hand the rocks of this formation have now 
been identified by fossils as far west as Mistake Settlement on the up
per part of the Sissiboo Valley, south of Weymouth. The basin which 
they here occupy is small, and is separated from that of Bear River, 

. ' much as this is separated from that of Nictau, by a northerly project-
ing spur of granite. That this latter rock is, however, more recent 
than the Devonian strata, is sufficiently evidenced by the partial meta
morphism of the latter, as well as by the fact (admirably illustrated 
near Alpina Station on the Central Railway at the head of Nictau 
River), of the actual protrusion of enormous granite masses directly 
through the sedimentary beds. It is a noticeable fact in this connection, 
that while in the southern counties the Cam Q.rian rocks show evidences 
of profound alteration at distances of a mile or more from any visible 
outcrop of granite, the beds at Nictau, even within a few rods of this 
rock, and even when completely inclosed by it, show hardly any 
change, and still preserve recognizable fossils. This would seem to 
indicate that the granite in the southern counties generally underlies 
a comparatively thin covering of schistose rocks, now unequally de
nuded ; or possibly, that metamorphism has occurred more readily and 
through greater distances in a vertical than in a lateral direction. 

Large additions have been made to collections of fossils previously 
obtained from the rocks above noticed, and these bear out the general 
conclusions as to their age long ago published by Sir J. Wm. Dawson, 
who referred the iron ore series of Nictau, Moose River and the fossi
liferous beds near the mouth of Bear River to the lower Devonian 
(Oriskany), an underlying series at Nictau to the Silurian, and the 
limestone and shales of New Canaan to a lower horizon in the Silurian 
(Niagara)*. Dr. H. M. Ami, who has examined the collections in the 
Peter Redpath Museum and those in the possession of the Geological 
Survey, supplies the following note upon the fossils : 

"The palreontological evidence at hand from the Nictau district 
shows the existence there of strata which are for the most part refer-

* Acadian Geology, p. 498 et seq. 
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able to the Devonian system. The following forms are present in several 
of the collections :-Spi1·ifera arenosa, S. arrecta, Leptoccelia flabellites, 
L eptostrophia magnifica. These are clearly of lower Devonian age and 
are selected from a considerable number of species as characteristic of 
that age. The New Canaan limestones, as they are called by Sir J. Wm. 
Dawson, however, have furnished an assembll1ge of forms which point 
to the Siluril1n, rather than to the Devonian epoch. 

"A preliminary study has been ml1de of ten different collections and 
provisional lists of fossils prepared from each. These include, Nictau 
proper, section along the railway nel1r Nictau, Wheelock's Farm, 
Moose River, Bear River and Mistake Settlement. The collections were 
made ·by l\fr. W eston of the Geological Survey and by Sir J. Wm. 
Dawson many years ago, and latterly, in 1892, by Dr. L. W. Bailey, 
and Mr. W. H. Prest. The fossils are as a rule badly preserved and 
crushed in various directions. 

"1. Nictau.- With the exception of the New Canaan limestone fossils, 
the collections from this region are referable to the lower or Eo
Devonian epoch. The most complete collection is to be found in the 
Peter P.edpitth Museum, and contains twenty-two species of fossils. 
The fauna consists for the most part of brachiopods, trilobites being 
very rarely seen. 

"The strata along the railway section have afforded a number of 
lamellibranchiate shells, as have also those at Meadow Vale where 
Mr. T. C. vV eston collected some interesting slabs of fossiliferous rock 
in 1879. At vVheelock's Farm a transitional series occurs. 

"2. Bear River.-A very interesting collection made by Dr. Bailey 
in 1892, has revealed the presence of some twenty-one distinct species 
of fossils, whose facies is that of a transitional series. Brachiopoda 
are predominant, whilst not a single trilobite has been recorded. The 
assemblage of forms, from a pl1lreontological standpoint, would place 
the rocks from which they are derived, either at the summit of the 
Silurian or at the base of the Devonian epoch, the weight of evidence 
being perhaps in favour of the Eo-Devonian. 

"4. Mistake Settlement.-Only a few obscure forms were obtained 
and recognized from this locl1lity, so that the precise horizon to which 
these should be assigned has not been definitely ascertained." 

TRIASSIC, 

As regards the red sandstones usually referred to this system, with R ed sand

their associated traps, we have no new facts of sufficient importance to ~oa~·~\0k~~: 
require mention here. We may, however, observe that in addition to 
admirable exposures of the sandstone skirting the trappean hills along 
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the north side of St. Mary's Bay as well as at Digby, similar beds, but 
less prominently exposed, occur also at some points along the south 
side of the same great indentation. Their height also above the sea 
level, with a maximum of 100 feet, would indicate a former depression 
to a corresponding depth, and a consequent direct connection of St. 
Mary's Bay with Annapolis Basin. 

As compared with the red sandstones of Minas Basin and Blomidon, 
those of Digby Neck diller in the entire absence in them as far as 
observed, of the gypseous layers which form so marked a feature of 
the former. The relation of the sandstones to the traps are, however, 
identical in both cases, the latter overlying the former in several suc
cessive sheets, and with a general, but slight, northward inclination. 

Some obscure markings, resembling branching plants, have been ob
served in the sandstones of St. Mary's Bay, but nothing by which their 
age may be definitely determined. 

POST-TERTIARY. 

The features of the superficial geology of south-western .N" ova Scotia 
present many points of great interest, but these can unly be briefly 
alluded to here. Among the more striking may be mentioned the 
deep transver~e gorges of Digby Gut, Sandy Cove, Petit Passage, 
Grand Pass<1ge and others in Digby Neck, undoubtedly greatly modi
fied by, if not wholly due to glacial action; the remarkable fiord-like 
indentations of the southern coast, with their numberless associated 
islands, to be ascribed to a like cause ; the unusual depth of the glacial 
ploughings upon the same coast, some of the trenches there formed be
ing twenty or more feet in depth; t.he wide distribution as well as the 
enormous size of travelled boulders, these being sometimes so numerous 
as to completely cover the surface of large areas and attaining in some 
instances a magnitude of 1,000 tons or more; the distance of trarn;
portation, exhibited in the occurrence of the characteristic North Moun
tain traps along the coast of Shelburne county, and of granite boulders on 
Briar Island ; and last but not least, the wonderful development of 
kames. One of these has been traced for a distance of nearly thirty 
miles across the eastern part of Yarmouth county and part of Digby 
county, and others but little less remarkable occur. 

ECONOJJIC MINERALS. 

Gold.-A number of important gold districts are found within the 
region to which this report relates. 

Thes'1 districts include, in Queen's county, those of Mol nga, White
burne, North and South Brookfield, West Middlefield and Port l\'Ied-
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way, with which, in the following remarks, may be associated the 
Pleasant River gold district near the western boundary of Lunen burgh 
county. 

The general conditions of the occurrence of gold at these several Modes of 

localities do not differ essentially from those previously discovered in occurrence. 

the districts farther east. The auriferous quartz veins are partly in 
the form of bedded leads, i.e., they form sheets conformable to the 
inclosing strata, and in part occur as "cross leads" or "angulars" 
intersecting the strata. The majority of the bedded leads are found 
in the quartzite division of the system, i.e., either among the quartzites 
and interbedded slates, or among the greenish arenaceous slates which 
immediately succeed them, while they are rarely met with among the 
black slates, and appear to be quite absent among the pale blue and 
ribbanded beds. They are also most a.bundant and most productive 
in connection with anticlinal axes and the faults accompanying the 
latter. It may be added that the districts whi0h are most productive, 
such as those of Molega, Pleasant River and Whiteburne, are those in 
which the evidences of metamorphism are least extreme, and within 
which granitic outcrops are wanting. 

The Molega mines are those which have attracted most attention, Mologa min?.s. 

and at the time of our first visit (in 1891) were at the height of their 
prosperity. Not less than five companies were there represented, of 
which three were engaged in active operations. About 600 men found 
constant employment, and, with their families, gave to the otherwise 
inhospitable tracts, all the aspects of a busy and thriving community. 
Two years afterwards, upon a second visit, the largest of the mills, 
that of the Parker Douglas Company, owning an extensive plant, had 
stopped work. A large portion of the population had migrated to other 
regions, the hotel and boarding house had been burned, and a general 
air of depression was everywhere noticeable. Such a change is, of 
course, greatly to be depl red, and at first would seem to suggest that 
but little reliance is to be placed upon the results of gold mining in 
this section. But while such mining necessarily shares the uncertainty 
attending similar undertakings elsewhere, it must always be borne in 
mind that other causes than poverty of the veins may sometimes be at 
the bottom of apparent failures. Extravagant management, improper 
oversight, contests as to ownership, and want of technical knowledge 
may all contribute to such results; and it is noticeable that at the 
very time when some of the companies referred to had closed their 
doors, another (the Ballou Company) continued operations, and, ap-
parently, with the most favourable results. Whatever the cause of 
decline, it is to be hoped that, in the near future, Molega may again 

2 
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enter upon the course of prosperity which at one time seemed to have 
been assured. 

The following facts relative to the Pleasant River and Brookfield 
mines are from notes of Mr. W. H. Prest, by whom the structure of 
both has been particularly studied, and are more recent than are 
contained in the report upon Queen's and Shelburne counties referred 
to in the letter of transmittal. 

"The chief differences between Pleasant River and Brookfield are 
these: The Pleasant River mines are on leads in quartzite and dark 
slate, while those of Brookfield occupy the transition from the quartz
ite to the green slate, both being a little higher in the system than 
the beds of Molega. The strata exposed at the Pleasant River mines 
are, in ascending order, (lst) quartzite and dark slates, (2nd) bluish 
and greenish-gray quartzite well developed, (3rd) greenish slates 
slightly developed, ( 4th) black and dark blue argillites, covering ~ 
large area, and (5th) bluish and banded light and dark gray argillites 
crowned with purple slates. The lowest strata in Brookfield are bluish 
and greenish grny quartzites, the equivalents of the 2nd division at 
Pleasant River, but slightly developed. To these succeed greenish 
slates, of transitional character which contain the only gold-bearing 
leads found at Brookfield, and to these other green slates, without 
gold, here attaining a greater development than at Pleasant River. 
Finally, the series is crowned with black and blue slates. 

"The principal differences between the two localities are in the strike, 
dip and probable origin of the more productive of the gold-bearing 
leads. Those of the Pleasant River mines surround an almost circular 
dome, and dip away from it at angles averaging 40 degrees. At 
Brookfield the principal lead crosses the eastern end of an elliptical 
fold at an angle of about 45 degrees. Thus the leads at Pleasant 
River represent the class of main or bedded leads, while those of 
Brookfield are an example of cross or fissu leads. However, a few 
cross leads or 'angulars' in the Pleasant River mines carry gold, while 
a few bedded leads at Brookfield do the same. 

"In the case of the Brookfield leads it has been further noticed (1) 
that only those bedded leads which dip towards or intersect the cross 
or fissure leads contain gold, (2) that those bedded leads which dip 
away from or do not intersect the said cross leads do not yield gold, 
(3) that those bedded leads which do carry gold become more and 
more barren as we recede from the neighbourhood of their junction 
with the cross leads, (4) that those bedded leads which are found in 
the western part of the district, although in the same geological 
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horizon as those intersecting the cross leads, have thus far proved bar
ren, and (5) that those bedded leads which intersect the cross leads 
contain the same metal. From these several facts the conclusion is 
suggested that, in the case of the Brookfield area at least, the bedded 
leads have been mineralized from the great fissure or cross leads upon 
which nearly all the work in this vicinity has been done. 

" It may be added that while the bedded leads all dip away from the 
apex of the anticline, the cross leads dip towards it. Thus the bedded 
leads often intersect the cross leads. The former curve with the 
quartzite and slate belts of the dome, but dip away from it at an angle 
of from 12 to 30 degrees, according to their position around the 
anticline. 

" The deepest shaft at the Brookfield mines is on the 'McGuire' 
lead, and is nearly 300 feet. The south-east end of this lead varies in 
width from four inches to four feet, and the quartz also varies much 
in quality. 

" The general course of the anticline at Brookfield is S. 60° W., 
and it seems to be subsidiary to the great Molega dome or fold. 

" In the case of the Pleasant River mines the ' Dunbrach lead,' near Pleasant 

th~ east end of the district, once showed quartz of phenomenal rich- River. 

ness, some of it yielding in the neighbourhood of $3,000 per ton. It 
did not, however, last long, and the falsfl hopes thus raised eventually 
led to considerable loss. At the time of our visit to this vicinity, the 
workR were all standing idle." 

"The Whiteburne mines, like those of Molega, from which they are Whiteburne 

distant about twelve miles in a westerly direction, are situated in the mmes. 

quartzite division of the Cambrian system, but "not far below where 
these quartzites graduate into greenish arenaceous slates., The veins 
are for the most part bed veins, and, with the inclosing strata, which 
are here much better exposed than at Molega, dip northerly (N. 10° 
W. < 40°) with geeat regularity. At the eastern encl of the property, 
however, there are some irregularities. The leads vary from five inches 
to ten inche.> in width, and are said to carry, upon a.n average, about 
$20 to the ton of gold. Some leads, however, have been said to run 
as high as $150 per ton. Several companies own properties here, and 
upon each occasion of our visiting the district, work was being vigor-
ously and confidently prosecuted. No facts, however, of sufficient 
general interest to require notice here had been developed. 

The only other point in Queen's county where operations have gone Wc·stfield. 

beyond mere prospecting is that of Westfield, where mills were erected 
only to be abandoned almost immediately, now standing as a melan-
choly monument of mistaken judgment. 

/ 
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In Shelburne county no gold mines have yet been opened, nor is the 
writer aware that any successful prospecting has been effected here. 
This is in accordance with the view, already stated, that extreme meta
morphism and proximity to granite bosses are unfavourable to the 
occurrence of auriferous veins. 

In Yarmouth county attempts at gold mining have been made at 
four different points, viz., Carleton, Kempt, Chegoggin Point, near 
Yarmouth, ·and Cranberry Head. The Kempt mine is in greenish
gray arenaceous slates overlying quartzites, the horizon being thus 
similar to that of Brookfield in Queen's county. As with the latter 
also the veins are chiefly fissure veins, crossing the bedding planes at 
various angles. Such veins are usually very variable in size, dip, strike 
and quantity of gold, and· such seems to have been their character at 

Kempt mine. Kempt; for while very promising leads have in several instances been 
struck, the results as a whole have not been satisfactory, and the 

Cowan mine. working of the mine has been irregular and desultory. At the "Cowan" 
mine, half a mile south-west from the Kempt mine, the veins, which 
occur in the same greenish slates, appear to be more regular, but the 
results of their removal have been equally unsatisfactory. The same 

Carleton mine. remarks apply also to the Carleton mines, except that these are in 
beds of an horizon a little lower than those of Kemptville. It is notice 
able that the beds carrying these auriferous veins at Kempt and 
Carleton all occur on the northern side of a single anticlinal traversing 
a considerable portion of Yarmouth county in a south-westerly direc
tion. 

Cranberry 
Head and 
Chegoggin. 

The mines at Chegoggin Point and Cranberry Head are chiefly 
interesting as marking the great extent of the area which in Nova 
Scotia is more or less auriferous, and secondly as helping to confirm 
the view that the inclosing strata are of Cambrian age, although here 
presenting an aspect somewhat different from what is elsewhere seen 
in the rocks of that system. 

At Chegoggin Point the rock is a gray quartz-like material, though 
hardly a true quartzite, and is remarkable as containing an immense 
vein of pure white quartz, the bounding planes of which are strikingly 
slickensided. Eighty-seven pa.ces from the first another large mass of 
quartz occurs which is not less than twenty-six paces across. On the 
first bed a quartz mill of ten stamps was erected in 1890, and from it 
a large amount of rock was removed and crushed, but we have no 
definite information as to the yield of gold. It could hardly have 
been satisfactory, as in 1892 the works had already been abandoned· 
Similarly at Cranberry Head anticipations seem to have gone ahead of 
good judgment, and a deserted mill, surrounded by water-filled pits 
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and heaps of rubbish, now alone marks the site of a considerable but 
useless expenditure of capital. 

In Digby county reports of the occurrence of gold have been made Digby county. 

from time to time, but nothing of a trustworthy character is known, 
and nothing beyond prospecting has been attempted. 

Iron.-Tbe only ores of iron so far observed within the four south- Iron mines of 

western counties to which this report particularly relates occur on Digby Digby. 

Neck, in connection with the great beds of Triassic trap which form the 
larger part of that peninsula. They are all in the form of veins, usually 
running in a northerly direction, or at right angles to the course of 
the trappean ridge, and are very irregular as to width and persistency. 
They consist in part of magnetite and in part of octahedral hoomatite 
or marlite, a probable pseudomorph of magnetite. They often exhibit 
in connection with the associated minerals (which include quartz in 
various forms, calcite and zeolites), a markedly banded or zoned ar-
rangement parallel to the boundary walls of the veins, which seemingly 
indicates that these are mostly of the nature of segregation veins. 
Several attempts have been made to work the ores, as near Digby, 
at Nicholl's mine in Rossway and at J ohnson's mine in Waterford, 
but owing to the small size of the veins and the expense of working, 
the undertakings were soon abandoned. 

Ornamental Stones.-The trappean rocks of Digby Neck, like those Qua!tz and 

of similar character east of Digby Gut, are remarkable for the number zeohtes. 

of quartzose and zeolitic veins which traverse them. The former in-
clude almost all varieties of quartz, such as rock-crystal, amethyst, 
smoky quartz, agate, chalcedony and jasper; while the latter include 
stilbites of various shades of colour, thompsonite, heulandite, chab-
azite, &c. The best localities for both sorts of minerale are the vicinity 
of the iron mines referred to above. 

The abundance of garnet, staurolite and andalusite crystals in con- Garnet, 

nection with the more metamorphic portions of the Cambrian system staurolite, &c. 
in the south-western counties constitutes a very noticeable feature of 
the latter. The garnets are, however, though clear, for the most part 
very small, and the other minerals named, though large, usually very 
coarse and quite unfit for ornamental purposes. Some remarkable 
beds of garnet-bearing schist occur upon the shore of Chegoggin Point, 
near the old gold mine, and carry cross veins of pure garnet associated 
with tabular crystals of menaccanite, and similar beds occur in the 
vicinity of Brazil Lake. The best locality for the collection of stau-
rolite crystals is the western side of Shelburne Harbour in the settle-
ment of Carleton. 
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• 
ALFRED R. c. SELWYN, C.M.G., LL.D., F.R.S., 

Director of the Geological Snrvey of Canada. 

Srn,- I beg to present, herewith, my report for the interval com
prised between the date of my last and December 3lst, 1893. It 
embraces only such portion of the work carried out in the Laboratory 
of this Survey, as has been considered likely to prove of general 
interest. 

Some of the minerals referred to in the following pages, constitute 
important, and in some instances, valuable ores, whilst others are of 
more or less economic importance by reason of their meeting with ap
plication in the Arts and Manufactures. Seven of these had not pre
viously been identified, and another although recognized not hitherto 
recorded, as occurring in Canada. 

Of the work herein formulated, the analyses carried out by my 
assistants have been duly credited to them in the body of the report, 
those not otherwise designated having been made by myself. 

I have the honour to be, 
Sir, 

Your obedient servant, 

G. CHRISTIAN HOFFMANN. 

0T'l'AWA, 29th November, 1894. 
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from a spring at Hog's Back, Rideau River, township of Nepean, 

Carleton county, 0..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
from Moose Jaw, district of Assiniboia, N.W.T. . . . . 85 
from a boring at Medicine Hat, district of Assiniboia, N . vV. T.. . 86 
from a spring on Kaslo Creek, Kootanie Lake, B.C.... 86 

X.-BRICK AND POTTERY CLAYS-

Clay, from mouth of harbour a t Charlottetown, P.E.I...... . . . . . . . . . 87 
from east side of East Bay, Bras d' Or Lake, Cape Breton county, 

N.S ........ . ............................................ 87 
from vicinity of Middleton, Annapolis county, N.S..... 87 
from McKenzie Brook, Middle Musquodoboit, Halifax county, 

N.S ..... . . . ... .. .. . . . . . ... ..... . . .. . .. ... ... . . 87 
from Crooked Creek, near W aterton Lake, dist-rict of Alberta, 

N.W.T......... . .......... . . . . . ... ........... . ...... 88 
from Coal Banks, Belly River, district of Alberta, N.,V.T ...... . 88 

from three miles above Coal Banks, Belly River, district of 
Alberta, N.\V.'r . ..................... .. ................. 88 

from the Galt mine, Belly River, district of Alberta, N. W. T. . . . 89 
from near Fort Kipp, Old Man River, district of Alberta, N.\V.T. 89 
from Dutch Fred's crossing, Waterton River, district of Alberta, 

N.\V.T.. .. .. .. .. .. .. . . . . .. . .. . . . . . . . . . 89 
from an eight inch thick deposit on Pincher Creek, district of 

Alberta, N. w:r... . ..... . . . . . . . . . . . . . . . . . . . . . . . 89 
from a seven feet thick deposit on Pincher Creek, district of 

Albert.,, N.W.T.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
from a deposit on Pincher Creek, district of Alberta, N. W. T . .. . 89 
from six miles above Medicine Hat, South Saskatchewan River, 

district of Assiniboia, N. W. T . . . . . . . . . . . . . . 90 
from ba ·e of ]!'ox Hills, \Vhite Mud River, district of Assiniboia, 

N.W.T ........ ....... . . ... . ........ . . . .......... 90 
from White Mud River, district of Assiniboia, N.W.T... 90 
from eight miles above Forks of Red Deer River, district of Assini-

boia, N.W.T........ . .... ....................... .. 90 
from Cypress Hills, district of Assiniboia, N.W.T . . . . . . . . . . . 90 
from the Hazard coal mine, Souris River, district of Assiniboia, 

N.W.T......... .... . .... . . ........ ...... .. .. ............ 90 
from east-half of sec. 28, tp. 12, range 24, district of Assiniboia, 

N.W.T.................... . ............ . ........ .... . .... 91 
from vicinity of Pasqua, tp. 16, range 25, district of Assiniboia, 

N.W.T......... . .. ... .. . .. 91 
frorn tho North Arm, Burrard Inlet, B.C .. 
from near Saanich, Vancouver I land, B.C 
from Guicbon Creek, Nicola River, B.C ............. . . 

XI.-MISOELLAliEOUS EXAM!NATIONS-

China·stone from the west bank of Thompson River, opposite Spatsum 

91 
91 
91 

station, B.C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
Ferruginous sandstone, from the A thabasca River, district of Athabasca, 

N.W.T.. . . . . . . . . . . . .. . . . . . .. . . . . . ........ 92 
Phospbatic shale, from Wilson River, Man. . . . . . . . . . . . . . 92 
Ferruginous rock, from Meadow's Road, East Bay, Cape Breton county, 

N.S ............................... . . . ..... ..... . ......... 92 
Copper ore, from Copper Creek, Karnloops Lake, B. C . . . . . . . . . . . . . . 93 
Alunogen. from four miles west of Savona Smtion, Yale district, B.C.. 93 



CHEMICAL CONTRIBUTIONS 

TO 'l'HE 

GEOLOGY OF CANADA 

~'ROM THE 

LABORATORY OF THE SURVEY. 

COALS AND LIGNITES. 

[In continuation of previous reports on this subject-Report of 
Progress, 1882-83-84, Part M; Annual Report, 1885, Part 1\1; An-
nual Report, 1887-88, Part T, and Annual Report, 1888-89, Part R.J 
77.-LIGNI'l'E.-From drift in river bed at "The Red Cliff," about seven Lignite from 

·1 b 1 p . Alb N h S k h R" d" t . f drift in river mi es e ow . nnce ert, ort as ate ewan iver, is net o bed, at the 

Alberta, North-west Territory. Collected by :M:r. J. B. Tyrrell. RNed hCl~ff, 
I ort Sas. 

The material was in a more or less finely comminuted condi- katchewan 

tion; about fifty per cent, by weight, of the same passing a mesh ~'.vw'. T. 

of sixteen holes to the linear inch, the remainder consisting of 
very variously sized, irregularly shaped, more or less rounded 
fragments, the largest of which, a rounded flat~ened nodule, mea-
sured an inch and a quarter across. 

Analysis by fast coking gave : 

Hygro copic water . . ." . .. 
Volatile combustil:>le matter .. . . 
l!'ixed carbon. . . . . ... . 
Ash .... ... . ................ . ... . .. . ... . 

10·12 
35·93 
47·27 
6 •63 

100 ·00 

Coke, per cent ........ . ......................... 53·90 
Ratio of volatile combustible matter to fixed carbon 1 : i · 31 

It yields a non-coherent coke. Colour of the ash, brownish
yellow. 

' 



Coals and lig
nites, cont. 

Coal from the 
Similkameen 
River, B. C. 
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78.-COAL.-From the Similkameen River, six or eight miles south 
of Vermilion Forks, Yale district, province of British Columbia. 
Examined for Mr. J.M. Buxton. 

Analysis by fast coking gave: 

Volatile matter ...... _.... . . . . . . . . . . . . 50·13 
Fixed carbon . ........ ... .......... , .. . ....... 42·67 
Ash. .. .... . . .... .... . . . . . . . .. .. . . . ... . .. .. 7·20 

100·00 

Coke, per cent. . . . . . . . . . . ... ... . 49·s1 

It yields a firm coherent coke. Colour of the ash, brownish-yel
low. The finely powdered fuel imparted a brownish-yellow col
ouration to a boiling solution of caustic potash. 

Coal from Elk 79.-COAL.-From the fifteen-foot seam on Elk River, Crow Nest 
River, B. C. p R k l\" . . f B .. h C l b" 

Coal and semi
anthracite 
from P>tnther 
or Little Red 
Deer River, 
N.W.T. 

ass, oc y ... ounta1ns, proVInce o nt1s o um ia. 

Analysis by fast coking gave: 

Volatile matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21·rn 
68·20 
10 ·04 

Fixed carbon . .. 
Ash ..... . 

100·00 

Coke, per cent ........ . . 1s·24 

It yields a non-coherent coke. The gases evolved during cok
ing burnt with a yellowish, slightly luminous, smokeless flame. 
Colour of the ash, white. 

80.-COAL AND SEMI-ANTilRACITE.-From Panther or Little Red Deer 
River, foot-hills at base of main limestone range of Rocky Moun
tains, district of Alberta, North-west Territory. Seam eleven 
feet thick, but much folded and broken. Collected by Mr. W. B. 
M. Davidson. 

The material of the sample examined varied considerably in 
character, and was in this regard separable into two distinct por
tions. Of these, the one had a compact, highly contorted, struc
ture; showed slickensides in an eminent degree; was made up of 
layers of a grayish-black, somewhat dull, and jet-black coal of bril
liant lustre, and by fast coking gave a firm compact coke
whereas the other portion had a crumpled, foliated structure ; was 
much slickensided ; colour, grayish-black, somewhat dull, and by 
fast coking gave a non-coherent coke. 
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Analysis, by fast coking, of a fair average sample of the foregoing C.oals and Jig-
. mtes cont. 

material, gave : ' 
~ Coal and semi-

Hygroscopic water .. . ..... . 
Volatile combustible matter 
Fixed carbon .. 
Ash . .. ........ . 

1'87 
13 ·74 
79·55 
4'84 

100·00 

Coke, per cent . . . . . . . . . . . . . . ....... ....... .... . 84·3!) 
Ratio of 'olatile combustible matter to fixed carbon 1 :. 5·7!) 

It yields a :firm coherent coke. The gases evolved during cok
ing burnt with a yellow, luminous, somewhat smoky flame. 
Colour of the ash, white, with a faint reddish tinge-it does not 
agglutinate at a bright red heat, but at a most intense red heat 
it becomes fritted. 

anthracite 
from Panther 
or I,ittle Red 
Deer River, 
N. W. T., cont. 

81.-SEi\II-AN'l'llRACITE.-From foot-hills, :first branch of Panther or Semi·anthra-
. . f . R l\i . cite from l:'an· L1ttle Red Deer River, to east of base o mam ocky ! ountam ther or Little 

Range, one mile above confluence with Panther or Little Red Deer RR~d Deer 
iver, 

River, district of A lberta, Nor~h-west Territory. Seam four feet N. W. T. 
thick, and horizontal. Collected by Mr. vV. B. M. Davidson. 

Structure lamellar, made up of irregularly alternating layers 
of a grayish-black, somewhat bright, and dense, jet-black coal of 
brilliant lustre-compact; brittle; fracture, uneven; hard and :firm; 
when suddenly heated decrepitates, bu~ not very considerably. 

Analysis by fast coking gave: 

Hygroscopic water ... . 
Volatile combustible matter .. . . . ... .. ... . 
l?ixed carbon. . . . . . . . . . .. .. .. . . 
Ash..... . . .. . ... ... ... .. . ... . 

1-52 
. . . 11'65 

81·rn 
5-c;7 

100·00 

Coke, ver cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86·83 
Ratio of volatile combustible matter to fixed carbon 1: 6·!J7 

It yields a non-coherent coke. The gases evolved during coking 
burnt with a yellowish, somewhat luminous, all but smokeless flame. 
The ash, which is almost pure white, does not agglutinate at a 
bright red heat, but at a most intense red heat becomes fritted. 

This fuel is very similar in composition to the semi-antbracite
of which an analysis is given in the Annual Report of this Survey 
for 1885, p. 10 M-from a seam on the right bank of the Bow 
River, one mile and a half from Canmore station, C. P. R., sec
tion 29, township 24, range 10, west of the fifth initial meridian, 
district of Alberta, North-west Territory. 
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C_oals and lig- 82.-0oAL.-From Camp Robertson, about six miles and a half north 
mtes, cont. of Skidegate Inlet, and two miles and three-quarters west of Yak-
Coal from . . 
Camv RobRrt- oun Lake, sectwn 20, townslup 5, Graham Island, Queen Charlotte 
s1on1 • Glra.Bhacm I slands, province of British Columbia. Geological position-Ore-s anc, . . 

Coal from 
Camp \Vil on, 
Graham 
Island, B. C. 

taceous. 

Structure compact ; colour, grayish black ; lustre, resinous ; 
fracture irregular ; hard and firm ; powder, brownish-black ; it 
communicates only a just perceptible yellowish tinge to a boiling 
solution of caustic potash. 

Analysis by fast coking gave: 
Hygroscopic water. . . . . . . . . 
Volatile corn bustible matter. 
Fixed carbon 
Ash .............. . 

o·so 
23·27 
51 ·39 
24·54 

100·00 

Coke, per cent.................. . ... . ........... 75·93 
Ratio of volatile combustible matter to fixed c"'rbon 1: 2·21 

It yields, by fast coking, a firm coherent coke. The gases 
evolved during coking burnt with a yellow, luminous, very smoky 
flame. Colour of the ash, pale dull reddish-brown. 

83.-0oAL.-From Camp Wilson, about :fifteen miles north of Skide
gate Inlet, section 36, township 9, Graham I sland, Queen Char
lotte I slands, province of British Columbia. Geological position 
-Cretaceous. 

Structure, compact; colour, grayish-black; lustre, resinous to 
sub-vitreous ; fracture, irregular ; hard and firm ; powder dark 
brown inclining to blackish-brown; it communicates a faint brown
ish-yellow colour to a boiling solution of caustic potash. 

Analysis by fast coking gave: 
Hygroscopic water. . . . . . . . 
Volatile combustible matter .. 
Fixed carbon 
Ash ... 

1"06 
43·43 
46"01 
9·45 

100·00 

Coke, per cent. . . . . .. ...... 55·46 
Ratio of volatile combustible matter t::: fixed carbon 1: l ·06 

It yields, by fast coking, a firm coherent coke. The gases 
evolved <luring coking burnt with a yellow, luminous, very smoky 
flame. Colour of the ash, faint reddish-white. 

This fuel may be from another exposure of the same seam as that 
from which the coal, of which an analysis is given in the Annual 
Report of this Survey for 1887-88, p. 17 T, was taken. 
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84.-ANTHRACITE.-From Camp Anthracite, about five miles and a C_oals and lig

half north of Skidegate Inlet and three miles and a half west of mtes, cont. 

Yakoun Lake, section 17, township 5, Graham Island, Queen Char- {~~~he~~~ 
lotte I slands, province of British Columbia. Geological position- GAnthhracite, 

ra am 
Cretaceous. I sland, B. C. 

Structure, compact-shows slickensides in an eminent degree; 
colour, grayish-black ; lustre, bright; brittle; fracture sub-con
choidal; powder black, slight grayish tinge; it communicates a 
faint brownish-yellow colouration to a boiling solution of caustic 
potash; when suddenly heated it decrepitates somewhat. 

Analysis by fast coking gave: 

H ygroscopic water . . . . . 
Volatile combustible matter ... 
Fixed carbon 
Ash .. 

1·52 
s·59 

so·o1 
9·72 

100·00 

Ratio of volatile combustible matter to fixed carbon 1 : 9 · 21 

It yields a non-coherent coke ; when heated in a covered cru_ 
cible it evolves a small amount of gases which burn with a slight
ly yellowish, smokeless flame. Colour of the ash, reddish-brown. 

85. -ANTHRACI'l'E.-From the same locality as the preceding specimen. Anthracite 

Structure, compact; colour, grayish-black ; lustre, bright; brit- ~~ili~~f'~ 
tle ; fracture, conchoidal; powder grayish-black, almost black ; it 

1
G1

1
·ahd11,mB ' 

e an , . C. 
communicated but a scarcely perceptible colouration to a boiling 
solution of caustic potash ; when suddenly heated, decrepitates 
slightly. 

Analysis by fast coking gave : 

H ygroscopic water . . . . . .. . . 
Volatile combustible matter .... . . 
Fixed carbon 
Ash ..... .. . . 

2·s5 
7· 59 

ss ·25 
21·31 

100·00 

Ratio of volatile combustible matter to fixed carbon 1 : s·99 

It yields a non-coherent coke ; the small amount of gases 
evolved during coking, burnt with a pale yellowish, smokeless 
flame. Colour of ash, light gray. 

The specimen of this fuel received for examination was associated 
with a somewhat large proportion of a dark gray shale, hence the 
high percentage of ash and water shown in above analysis. The 
anthracite freed from associated rock matter, was found to 
contain only l ·33 per cent of water and but 6·50 per cent of ash. 



Platinum, 
native, from 
Rock Creek, 
Kettle River, 
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MISCELLANEOUS MINERALS. 

1. N A'l'IVE PLATINUM. 

A sample of heavy black sand taken from the ripples of sluice-boxes 
at Camp McKinney, Rock Creek, a tributary of Kettle River, 
Osoyoos division of Yale district, province of British Columbia, and 
which contained, in addition to gold, apparently a large proportion of 
native platinum, has been examined by Mr. Johnston, and found to 
have the following composition : 

Native platinum .............. . .. .... ............. 44·7 
Gold.... .. .. . .. .... .. .. .. . .. . .. .. . .... 1·s 
Magnetite.. . .. .. .. .. . .. . . . . . . . . . . . . . .. .. .. .. . 47·4 
Qual'tzose sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6·1 

100·0 

The platinum was in the form of exceedingly minute to moderately 
coarse, irregular shaped grains, the largest of which measured four 
millimetres in diameter. Of the above 44·7 per cent platinum found 
in this material, 5·4 per cent was strongly magnetic; 15·7 per cent but 
feebly magnetic, and the remaining 23·6 per cent non-magnetic. No 
free osmiridium was observed; on dissolving a portion of the platinum, 
however, there remained numerous minute, thin, shining, steel-gray 
coloured scales of this alloy. The gold occurred in small, very irregular 
shaped grains, the largest not exceeding two to two and a half milli
metres in diameter. The associated sand consisted of very fine grains 
of ash-gray coloured quartz, with a few intermixed grains of a light 
reddish coloured garnet, and an occasional grain of pyrite. A little 
chromite was in one instance detected in one of the pellets of platinum, 
and on another occasion very small quantities of a white felspathic 
rock was observed under similar conditions. 

2. LEPIDOl\'.lELANE. 

Lepidomelane This mineral, the occurrence of which in Canada was first recog
from Marmo-
ra, Ha ·tings nizecl by Mr. R. R. A. Johnston, in 1888, is found in considerable 
county, Ont. quantity, in aggregations of brilliant black plates or scale~, in a fine 

granular arsenopyrite at the Bob Neill mine on lot four~een of the 
tenth concession of the township of Marmora, Hastings county, pro
vince of Ontario. An analysis of a specimen from this locality 
afforded Mr. Wait the following results : 
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Silica ... . . 
Alumina. 
Ferric oxide . . 
Ferrous °'' ide 

CHEMICAL CONTRIBUTIONS. 

M anganous oxide .... . . 
Lime. 

32 ·79 
14 ·34 
4·52 

26 32 
0 ·29 
1 ·45 

Magnesia . . . 4 · 68 
Potassa. . . . . 7 · 24 
Soda..... . . . 2·00 
Titanium dioxide . . . 0·92 
W ater,atl00° 0... . .. . ... 1'38 
Water, above 100° C. (direct estimation). 3·68 

99 '61 
The specific gravity, at 15 · 5° C., was found to be.... 3·19 

15 R 

Lepidomelane also exists abundantly, in the form of brilliant black 
scales and scaly aggregates, in quartz, at the Feigle mine on lot sixteen 
of the eleventh concession of the township of Marmora; and it has also 
been observed, in the form of brilliant black foliated masses and 
hexagonal tables, the latter sometimes t 3n to twelve millimetres in 
diameter, in specimens of the sodalite met with in nepheline-syenite 
on lot twenty-nine of the thirteenth, and lot twenty-five of the four
teenth concession of the township of Dungannon, also in Hastings 
county. Likewise, in brilliant black scaly aggregates in a fragment of 
associated pentlandite, nickeliferous pyrrhotite, and chalcopyrite, from 
the Worthington mine on lot two of the second concession of the town
ship of Drury, district of Algoma, which, with the aforementioned 
localities, is in the province of Ontario. 

3. ACTINOLITE. 

Miscellaneous 
minerals, cont. 
L epidomelane 
from M armo
ra, Hastings 
county, Ont., 
cont. 

A light greenish-gray, fine-fibrous, massive actinolite from the town- Actinolite 

h. f W h R f . f 0 . h b from West-s ip o estmeat , en rew county, provmce o ntar10, as een meath R en-

examined by Mr. Wait, and found to have a specific gravity, at 15 ·5 ° £
0
r6w c~unty, 
nt. 

C., of 2·941, and-agreeably with the results of his analysis-the fol-
lowing composition: 

Silica .. 
Alumina .. 
Ferric oxide ... . 
Ferrous oxide ... . 
Manganous oxide . . . 
Nickelous oxide .. . 
Lime . .. 
Magnesia . . . 
Potassa .. . 
Soda. 
Water, at 100° C . . 
Water, above 100° C. {direct estimation) .... 

56'70 
1'62 
3'06 
7·19 
0·30 
0·54 

10'62 
17'20 

0·24 
0'64 
0·54 
2·05 

loo ·so 
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4. ANDRADITE. 

Andradite From the township of Cawood, Pontiac county, province of Quebec. 

~~:i~ca~:~'. Massive ; colour, black by reflected light, dark purplish-red in thin 
ty, Que. splinters; lustre, brilliant; brittle. Specific gravity, at 15·5° C., 3·690. 

Andradite 
from near 
JTo~ter's Bar, 
Fraser River, 
B. C. 

Grossularite 
from Li tch
fi eld, Pontiac 
county, Que. 

An analysis by Mr. Wait gave : 

Silica ......... . 
Alumina ... . 
Ferric oxide . ... . 
Ferrous oxide . ... . 
Manganous oxide. 
Lime .. . ......... ............. . 
Magnesia ........ . 
\Yater, at 100° C . ......•.... 

5. ANDRADI'l'E. 

36'09 
12·69 
12·33 
3·30 
0'48 

.. ... 34 ' 46 
0·94 

. . 0·04 

100·33 

From near Foster's Bar, about twenty-three miles above Lytton, 
Fraser River, Yale district, province of British Columbia. 

Massive, very finely granular ; colour, clove-brown ; lustri>, dull 
resinous ; tough. Specific gravity, at 15·5° C., 3 ·706. An analysis by 
Mr. Wait showed it to have the following composition :-

Silica .... 
Alumina ... 
Ferric oxide .. _ 
Ferrous oxide . . . . . . . . . . . . . . . 
Manganous oxide 
Lime ....... . .... . .. . 
Magnesia . __ ........ _ 
Water, at 100° C ... . . 

6. GROSSULARITE. 

34·52 
4'09 

25'82 
2'66 
0·94 

31 '4!l 
0·59 
0·03 

100·14 

From the twelfth lot of the first range of the township of Litchfield, 
Pontiac county, province of Quebec. 

A massive garnet, of a honey-yellow colour, vitreous lustre, and a 
specific gravity, at 15·5° C., of 3·623. Agreeably with the results 
of an analysis conducted by Mr. Wait, its composition is as follows: 

Silica .. .. .. 36 · 80 
Alumina ...... . . . ...... . . . ... _ .. 
l<,erric oxide_ .. . 
Ferrous oxide .... . 
Manganous oxide . . . 
Lime ........ . ... .. 
Magnesia ....... . 
Water, at 100° C . . . 

20'5:i 
2·33 
0 '56 
0·50 

37·41 
1 ·51 
0·07 

99 ' 76 
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7. HORNBLENDE. 

17 R 

:Miscellaneous 
minerals, cont. 

A fine fibrous, radiated, confusedly aggregated, massive, blackish- H ornblende 

b d f F , B b h .1 from near green horn len e, rom near < oster s ar, a out twenty-t ree m1 es Fostn's Bar, 

above Lytton Fraser River Yale district province of British Colum- Fraser River, 
' ' ' RQ 

bia,-has been examined by Mr. vVait, and found to have a specific 
gravity, at 15·5° C., of 3·404, and-agreeably with the results of his 
analysis-the following composition : 

Silica ... .. 
Alumina . . 
Ferric oxide .. 
Ferrous oxide . . . .... .. . 
Manganous oxide. 
Lime . . .. 
Magnesia .... ........ .. 
Potassa . . . . ... ... . 
Soda .. ..... . 
W ater, at 100° C ........ . 
·water, above 100° C. (direct e~timation ) 

8. 0LINOCHLORE. 

38·79 
11 ·51 
16'88 
15'06 

0'62 
. . 11· 57 

2·8G 
1·3G 
o·n 
0·09 
0 3 

101 ·18 

Colour, white or faint bluish-white ; lustre, pearly; in thin laminre, Clinochlor!l 
'fi . 15 5 0 C 9 631 0 . h f fromBuckmg-transparent ; spec1 c gravity, at · ., "'. . ccurs m t e orm h:im, Ottawa 

of scales and more or less broadly foliated aggregations, distributed county, Que. 

through a rock composed of white scapolite and light green-yellow-
green serpentine, found on lot twenty-four of the twelfth range of the 
township of Buckingham, Ottawa county, province of Quebec. 

An analysis, by Mr. Johnston, conducted on carefully selected ma
terial, gave : 

Silica .... . 
Alumina . . 
Magnesia ... . 
\Vater (ignition) . . 

. . 28'65 
.. . 18'96 

.. .. 37·49 
. . 15·22 

100·32 

The above specimen was collected by Mr. J. F . Torrance, who, at 
the time of writing his report on the apatite deposits of Ottawa 
county, provisionally referred the mineral in question, to pyrophyllite 
(Annual Report of this Survey, 1882-84, p. 20 J). 

9. CLINOCHLORE. 

From the sixteenth lot of the seventh concession of 
Bagot, Renfrew county, provin<'e of Ontario. 

2 

the township of Clinochlore, 
from llagot, 
Renfrew 
county, Ont. 
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M.iscellaneous Structure, broadly foliated ; colour, dark green ; lustre, pearly ; 
mmerals, cont. . 
Cl

. 
11 

transparent-even m tolerably thick plates. 
moc1 ore 

R
from Bagot, An analysis, by Mr. Johnston, gave the following results : 

enfrew 
county, Ont., Silica.................. . . . . . . . .. . . . . . . . . . . . . . . 27'23 
cont. .Alumina . ... . .. . ...... . ... .... . .. . ...... ... .. ..... 19'44 

Talc from 
Grimsthorpe, 
Hastings 
county, Ont. 

Ferric oxide .. .... ..• . . . .. . . . ... .. ............... 
F errous oxide . . . . . . . . ... 
Chromic oxide .. . .. . .. . ...... • . .. ... •.. .•.......... 
Magnesia.. . . . ... ... .. ........... . . .. ... . 
P otaiisa ... . ..... .. ........ .. . .. .....•. . ......... .. 
W ater (direct estimation) . .... . ... . .... . 

10. TALC. 

2·17 
4·91 
0·99 

32'67 
o·os 

12·04 

!)9•53 

Occurs on lots eight and nine of the fifth concession of the 
ship of Grimsthorpe, Hastings county, province of Ontario. 
sented to the Smvey by Mr. A. Moon. 

town
Pre-

Structure, foliated massive; lustre, pearly on the cleavage surface ; 
colour, pale yellowish-green; in thin laminre transparent; specific 
gravity, at 15 ·5° C., 2·65. 

An analysis, by Mr. Wait, gave as follows : 
Silica ...... . ... ............ ... . . .. .. . 
Alumina .. .. ..• . ..... ............ .. .. .... .. 
Ferric oxide .. . 
Ferrous oxide. . . . . . . . . . 
Nickelous oxide .... . . 
Lime .......... . ........ . 
lYiagne~ia . . . . . . . . . . . . . . . . . . . . ......... . . 
'Yater, at 100° C ........... . . ........ .. .. .... . 
\Vater, above 100° C. (direct estimation) ....... . . .. . 

11. DIALLAGE. 

60'45 
0·27 
0·1s 
2·04 
0 ·50 
0 ·16 

29'84. 
0·32 
5·42 

99·7s 

Diallage from A fine example of a thin-foliated, massive, light greenish-gray dial-
Melbourne, . l d t 11' 1 t h b . h . Richmond lage, wit 1 a pseu o-me a ic us re, as een met wit , in serpentine, 
county, Qne. by Mr. A. Webster, on the twenty-second lot of the second range of 

the township of MelbournP,, Richmond county, province of Quebec. 

Mr. Johnston found it to have a hardness of 3·5; a specific 
gravity, at 15·5° C., of 3·238, and-agreeably with the results of his 
analysis- the following composition: 

Silica . ........ . . 
Alnmina . . .. .. . 
F erric oxide . .. . . 
F errous oxide ... . . 
Chromic oxirle ....... . 
Lime ........ 
Magnesia .......... . . 
Water (direct estimation) ....... . 

50 ' 66 
4·47 
0 ·70 
2·75 
1·40 

21·s1 
17·45 
0'69 

99·93 
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12. CoBALTIFERous LoLLINGITE. 

19 R 

Miscellaneous 
minerals, cont. 

From the sixteenth lot of the fourteenth concession of the township Cobaltiferous 

of Galway Peterborouo-h county province of Ontario Received from lollingite from 
' n ' · Galway, 

the late Mr. J. B. Campbell, July 21, 1888. P eterborough 
county, Ont. 

The mineral, which was associated with a small quantity of pyrrho-
tite and a little white translucent quartz, was massive and exhibited 
only in parts, and that but very indistinctly, any approach to crys
talline structure. Colour, steel-gray; lustre, metallic ; brittle; frac. 
ture uneven; streak, grayish-black; specific gravity (af~er correction 
for a little included quartz), at 15·5° C., 7 ·028. 

An analysis, by Mr. Johnston, of carefully selected material, afforded 
the results given under I. Deducting the gangue (silica) and recal
culating the remaining constituents for one hundred parts, we obtain 
the figures given under II. 

I. II. 
Arsenic ................... . 70 ·11 1o ·s5 
Sulphur ......... . ....... . .. . ....... . o·so o·s1 
Iron ....... _ . .... . 24'41 24'67 
Cobalt... . ........ . ...... . . . 2·s5 2·ss 
Nickel ...... . 0·1s 0·79 
Gangue (quartz) . .... ....... . ....... . 1'69 

100 ·64 100 ·00 

This mineral had not previously been identified as occurring 111 

Canada. If found in quantity it would, by reason of its cobalt and 
nickel, be of some economic importance. 

13. BISMUTHINITE. 

From a coarse granite vein on the twenty-first lot of the north Bismuthinite 

d 1 d. K k . h" f J .,_ Oh' from Jon-range of the roa ea mg to as oma, towns ip o onqm.,re, 1- quiere, Chi-

coutimi county, province of Quebec. Collected by Mr. C. W. Willi- coutimi 
county, Que. 

mott. 

A lead-gray coloured, foliated massive bismuthinite, with metallic 
lustre, in a gangue composed of white and pale flesh-red, indistinctly 
laminated, perthite, a more or less smoky quartz, and a hair-brown 
\pale yellowish:gray in thin laminre, by transr.aitted light) muscovite, 
with some black tourmaline and brownish-red spessartite. 
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JYVscellaneous Mr. Johnston found it to have a specific gravity, at 15·5° C., of 6·781 
mmernls cont. d bl · th th lt f h' 1 · th f 11 · . '. . an -agreea y w1 e resu s o is ana ys1s- e o owmg compo-
B1smutlumte .t. 
from Jon- Sl 10n : 
quiere, Chi
coutimi coun
ty, Que., cont. 

Damourite 
from Kickiug 
Horse Valley 
B. c. 

Sulphur .... . .... ... ..... . 
Bismuth ........... . 
Lead ... ...... ........... .. 

18'46 
79·2s 
1 68 

Copper. . . . . . . . .. . .. .. . .. . . .. . 0 · 48 
Iron... . . .. .. . .......... .... . .. . .... . .. .. .. . . . . 0·74 

100·64 

This mineral has already been recognized as occurring, but in 
limited quantity only, in the provinces of Nova Scotia, Ontario and 
British Columbia. 

14. DAMOURITE. 

This mineral, not previously recognized as occurring in Canada, has 
been identified by Mr. Johnston as a constituent of a rock specimen 
from the Kicking Horse Valley, Rocky Mountains, East Kootanie 
district, province of British Columbia, which had been forwarded to 
the Survey for assay. 

It occurred in the form of yellowish-green scaly aggregations, unc
tuous to the feel, and of a pearly lustre, in a gangue consisting of an 
association of a ferruginous dolomite with small quantities of quartz 
and a little calcite, containing, here and there, a few particles of pyrite, 
and, in parts, coated with ferric hydrate. 

Mr. Johnston found it to have a specific gravity, at 15·5° C., of 
2·857, and, conformably with the results of his analysis, the following 
composition : 

Silica ..... .. 
Alumina . 
Ferric oxide . 
Magnesia 
Potassa . 
Soda . 
Fluorine .................... .. ... ...... ... . . 
Chlorine . . . . ...... . . . .. . .......... . 
Water .. 

44·2s 
33·Go 
0·62 
3·03 
!J·S7 
0·40 
0·59 
0·51 
6"25 

9fl·13 
Less oxygen, equivalent to fluorine and chlorine ..... 0·36 

In detail, the water determination was as follows : 
Loss on drying over sulphuric acid.. . . . .. . 
Subsequent loss on drying at 100° C ..... 
Further loss on ignition. . . . . . . . . . . . 

93·77 

o·6s 
0·03 
5·54 
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15. 8ERICITE-SCHIST. 

21 R 

Miscellam•ous 
minerals, cont. 

From the Wait-a-bit Creek which flows into the Columbia River, Sericite·schist 

b t t ·1 h f D ld E t K t . d" t . t . f from Wait-a-a ou wo m1 es nort o ona , <as oo ame is nc , province o bit Creek, 

British Columbia, where, according to the collector, Mr. J . J. Driscoll, C<;>lumbia 
. d b River, B. C. 

surveyor, it constitutes extensive rock masses, mtersecte y quartz 
vems. Material from some of these latter was found to consist of a 
white sub-translucent quartz, with inclusions of a white, occasionally 
light reddish, opaque, cleavable calcite, and small quantities of chalco-
cite, chalcopyrite, a little pyrrhotite, and a few small crystals of pyrite. 

The schist has a foliated structure, a light brownish-gray to light 
reddish-brown colour, a faintly glistening lustre, and an unctuous 
talc-like feel. A portion of the sa.me was finely pulverized and treated 
with cold dilute hydrochloric acid (dilute nitric acid where the esti
mation of chlorine was involved) which removed 38·36 per cent, essen
tially carbonates, and left a very fine scaly residue, of what proved 
to be sericite, amounting to 61 ·64 per cent. 

An analysis by Mr. Johnston, of the soluble portion of the rock, 
showed it to ha.ve the following centesimal composition: 

Lime . . . . 
Magnesia .. . 
F erric oxide ..... 
Ferrous oxide. . . . . . 
Potassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

31·12 
5·34 

13 •66 
5 ·43 
0 ·05 

Soda ........... . ...... . . 
Carbonic acid ............. . 

. ". 2 "j() 

35·41 
Sulphuric acid........ .. .. . .. ... . ..... ...... ... .. . 0 ·10 
Phosphoricn.cid . . . . ..... . . ........ ... .... . 0·10 
Silica .. . .. . .. .. . . .. .. .. .. • . . .. . .. O · OG 
Chlorine.... . . . . . . . . . . . . . . . . . . . ... 0·10 
W ater,n.tl00° C........ . ..... . . ...... ... . J·so 
'Vater, corn tined . . . . . . . . .. . . . .. . . . . . . . . . . 2 · 64 

100·00 

The residue from the hydrochloric acid treatment was next ex 
amined, and with the results given under the following heading. 

16. SERICITE. 

This, the material above referred to as constituting the insoluble Sericite from 

t . f h · "t h " t · t d f · t 1 f l Wait-a-bit por 10n o t e ser1c1 e-sc is , cons1s e o very m1nu e sea es o a ye - Creek, Col-
umbia River, 
B.C. 
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:Miscellaneous lowish-white colour and pearly lustre. An analysis of the same, after 
mmerals,cont. d . lOOo O Lr d d M J h h f · 1 
S 

. ' t f rymg at ., auor e r. o nston t e ollowmg resu ts : 
eric1 e rom 

Wait-a-bit 
Creek, Col
umbia River, 
B. C., cont. 

Silica .... . ........................ . ...... . .. . 
Alumina ..... . 
F erric oxide ...... . .... . .. .. . . 
Lime .. . . .. ............. . . .... ..... . . . . 
Magnesia .. . . .. . .. . .... . . . . ....... ... . . 
Potassa . ..... . .. . ..... ..... . .. .... ....... . . . .. . 
Soda ... .. ....... . ......... ... ............. . .. . 
Lithia .............. . . . .... .. . 
Caesia ... . ................ .... . . ........ . ...... . 
' Vater (direct estimation) . . .. . ... .. ............. . 

17. OooKEITE. 

46 .05 
38.36 
0 ·97 
2·40 
0·47 
6•19 
2 ·9s 
0·34 
0·03 
2 ·4s 

100 ·27 

Cookeite from This was met with in the form of thin layers in the afore-mentioned 
W ait-a-bit 
Creek, Col- sericite-schist, and was also found in small cavities in the quartz veins 
mnbia River, which traverse it. 
B.C. 

It occurs in crystalline, foliated, translucent masses, of a faint 
grayish-white to white, or silvery-white and pale apple-green colour. 
In thin folia it is colourless and transparent ; lustre, pearly ; feel, 
greasy. Before the blow-pipe it exfoliates like vermiculite and colours 
the flame intense carmine-red; in the closed tube gives off water and 
affords a reaction for fluorine ; it is slightly fusible, and gives a blue 
colour with cobalt solution; with salt of phosphorous it gives a skele
ton of silica. 

A carefully conducted analysis, by Mr. Johnston, upon apparently 
pure material, gave : 

Silica ........ . . 32· 00 
Alumina .. .. . . ............ ... .. . .... . . . ...... 45·s7 
Lim ..... . .. . . ....... . ......... .. ... ........... 1 '63 
Magnesia ........... . 
Lithia . ...... . 

0 ·1s 
2·10 

Potassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · 06 
Soda ........................ . ......... . . ...... . o·65 
Fluorine . ... .... .... .... . . . .. .. . . . . . 
Water ....... . ........ ..... ....... .. . 

0 ·02 
11·29 

100'40 
Less oxygen, equivalen t to fluorine..... . . . . . . . . . . . 0 ·01 

100 ·39 

18. 8TRONTIANITE. 

Strontianite Some very fine examples, one of which weighed twenty-one pounds, 
g~::Jef:~pean, of this mineral have been met with by Mr. C. W. Willimott, on the 
county, Ont. thirty-first lot of concession A, of the township of N epean, Carleton 
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county, province of Ontario-where, so far as his observations have ex- M_iscellaneous 

d d · 1 f f f · · b · "dth "th mmerals cont. ten e , two veins at ea-;t, o rom our to six inc es in w1 , w1 a ' 
d · · "d h · h d h · th Ch Strontianite ten ency to increase in w1 t wit ept , occur traversmg e azy from N epean, 

limestone. Carleton 
county, Ont., 

The mineral, which entirely fills the veins, has a radiating crystalline cont. 

massive structure, the foci of the separate divergent groupings being 
at either wall of the vein, the radial structure of each group extending 
thence inward, meeting and interlacing at their extremities with those 
of the similar groupings of the opposite side of the vein-or, failing 
that, as was occasionally found to be the case, and in the cavities thus 
formed, terminating in radiating groups of acicular crystals of from 
five to nine millimetres in length. Colour, pale yellow-green shading 
into white; translucent; specific gravity, at 15·5° C., 3·704. 

An analysis by Mr. Johnston, upon carefully selected material, con-
sisting of crystals, dried at 100° C., gave: 

Carbonic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30·54 
Strontia... . ... . . . . . .. . . . ........ . .. . .. . ..... 55·43 
Lime..... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 3·3s 
Insoluble. ...... .......... . . . . . . . . . . . . . . . . . . . . . 0·17 

99·52 

For economic uses of this mineral, see Strontianite, under Mineral
ogical Notes (note 24), beyond. 

19. NA'l' IVE IRON. 

This occurrence, to which my attention was first drawn by 11fr. R. Iron, Native, 

L. Broadbent, was observed in some specimens of perthite, collected by ~ii~~~~~~~ron, 
Mr. A. E. Barlow in 1893, from a pegmatite vein on lot seven, conces- Nipissing, 

sion B, of the township of Cameron, district of Nipissing, province of Ont. 

Ontario. 

The perthite, consisting of inter-laminated brownish-red to reddish
brown orthoclase and reddish-white al bite, contained, here and there, 
inclusions of agrayish-black, massive, feebly magnetic, partially altered, 
manganiferous magnetite, affording a dark reddish-brown streak. 

Portions of the felspar showed marked signs of weathering, the al
bite more especially being more or less kaolinised. Im bedded in the kao
lin, also in the dark reddish-brown limonite in iroroooiate pr:>ximity to it, 
were observable numerous spherules of a steel-gray colour and metallic 
lustre. These spherules varied greatly in size, a few measuring as much 
as a millimetre in diameter, the greater number, however, being of far 
smaller dimensions and many of microscopic minuteness. They were 
almost perfectly spherical in shape ; strongly magnetic; very hard, 
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lVEscellaneous indenting and scratching a hardened steel mortar ; brittle ; when pul
mmerals, ~ont. verized emit a distinct phosphoretted odour ; immersed in a solution 
Iron Native, f . 1 h b d . I fil f 11 · Th frorn'Oameron o cupric sup ate, ecome coate wit 1 a m o meta ic copper. ey 
diskict of ' were readily attacked by hydrnchloric acid with evolution of hydrno-en 
N1p1ssmg ' 0 

Ont., cont. and a strong odour of phosphine, leaving an insoluble residue consist-

.Alunogen. 

ing of light brownish coloured spherules which on ignition become per
fectly white. These spherules, which form the nuclei of the metallic 
looking grains, have, apparently, a c'.lncretionary structure. 

~fr. J olmston found the metallic spherules to have a specific gravity, 
at 15·5° C., of 7·257, and a composition, as follows: 

Iron ....... .. . . . 
Manganese .. . 
Nickel ... . .. . .. . 
Sulphur.. . . ... .... . ... . ..... . . . 
Phosphorus. . . . . ...... . . .. . 
Organic matter . . . . . . . . . . . . . . 
Insoluble, non-metitllic, residue ..... .. . 

!)0·45 
0·75 

trace. 

} undet. 

7 ·26 

98·4G 

Cobalt and copper were &ought for aud found to be absent. He 
found the insoluble, non-metallic, residue to contain 88 ·77 per cent of 
silica, a little alumina and fenic oxide-not estimated, a very small 
quantity of lime and possibly some magnesia. 

This occurrence recalls to mind that observed by me in a specimen 
of Huronian quartzite from the north shore of St. Joseph Island, Lake 
Huron, Ontario, the results of the examination of which appeared in 
the Transactions of the Royal Society of Canada, vol. vm., 1890, sec. 
III., p. 39. 

The spherules under consideration differ from those of the St. Joseph 
I sland occurrence in that the metallic layer coating the siliceous nucleus 
is slightly thicker, giving the globules a higher specific gravity and 
somewhat different composition, containing but a trace of nickel and 
no cobalt or copper. Apart from this, there is nothing to lead to an 
inference that the metallic globules of the two localities have other 
than a community of origin. 

MINERALOGICAL NOTES. 

1.-Alunogen. Has been found in the form of white and faintly 
yellowish, silky, delicate fibrous masses on a grayish, somewhat 
pyritiferous, quartzo-felspathic rock, near Spatsum, on the line of 
the Canadian Pacific Railway; also, in pale yellowish to white, 
cellular, mammillary crusts, about four miles west of Savona 
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station, on the same line of railway, in Yale district, and Dr. G. Mineralogical 
l\'.[ D l · h 't · 1 l 11 h't l notes, cont. . awson 1as met wit i in pa e oc 1re-ye ow to w i e, crysta -
line, cellular masses, at the mouth of Fountain Creek, Fraser 
River, province of British Columbia. 

2.-Silver, Native. The material in question was found at a depth Silver,Nati\'e. 
of about twenty-eight feet from the surface and immediately 
underlying the deposit of sphalerite on lot ten, range four, of 
Calumet township, Pontiac county, province of Quebec. It 
consisted of an association of a white, grayish-white, and dark 
gray quartz and a little dark-green diabase, through which was 
disseminated numerous laminre of native silver. It occurred, spar-
ingly, both massive and in small octahedral crystals in the cavities 
of a specimen of much honeycombed grayish-white quartz, pre-
sented by Mr. Ruecau to Mr. E. D. Ingall, from fifteen miles 
Routh-east of Bear Lake, Kaslo-Slocan mining district, West 
Kootanie, province of Briti h Columbia. 

3.-Steatite. A pale grayish-greenish-w hite, sub-translucentsteatite, has SteatitP. 
been found at the Nith mine, Illecillewaet River, nearly opposite 
Illecillewaet station, on the line of the Canadian Pacific Railway, 
West Kootanie district, province of BritiE<h Columbia. A very 
pale greenish-white steatite slightly seamed with ferric hydrate 
and containing, here and there, minute cavities filled with the 
same mineral, occurs at Stewartdale (Brigend) Mills near Whyco
comagh, Inverness County, and a greenish-gray sub-translucent 
steatite has been met with by .Mr. Hugh Fletcher at Eagle Head, 
Gabarus Bay, Cape Breton county, in tlw province of Nova 
Scotia. 

4.-Celestite. The specimen forwarded to the Survey for examination Celestiti>. 
consisted of a bluish-gray crystalline-granular massive celestite, 
in parts stained and permeated by ferric hydrate. It forms a bed 
about a foot in thickness, in Carboniferous limeswne, on the right 
bank of Sydney River, about a mile and a half above Sydney 
Bridge, Cape Breton county, proYince of Nova Scotia. The occur-
rence is referred to by Mr. Hugh Fletcher in his report on ex
plorations and surveys in Cape Breton, which appeared in the 
Report of Progress for 1875- 76, pp. 399, 417. 

5.-Spinel. Small irregular shaped particles and more or less well Spine!. 
defined octahedrons of translucent blue spinel occur, with grains 
of a yellowish-white garnet, scales of mica and graphite and a little 
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.Arquerite. 

::\fountain 
leather. 

Cuprite. 

Sulphur, 
Native. 
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serpentine, disseminated through a white, coarsely crystalline 
dolomitic limestone found on lot sixteen in the tenth range of the 
township of Portland \.Vest, Ottawa county, province of Quebec. 

6.-Arquerite. Is mentioned by Dr. G. M. Dawson (Ann. Rep. Geol. 
Surv. Can., vol. iii., 1887-88, part R), as having been met with, 
in washing for gold, in several localities in the province of British 
Colurr:bia, the most noteworthy being the Omenica district, where 
considerable quantities have been found in the form of scales and 
nuggets, with placer gold, particularly upon Vital and Silver 
creeks. The material of a sample from Vital Creek consisted of 
almost uniformly flattened grains and small nuggets of very ir
regular contour and varying in >iize from three to seventeen 
millimetres in their greatest diameter, and in weight from a little 
under a decigram to two or slightly over two grams. The maxi
mum size and weight here mentioned is sometimes, if not fre
quently, exceeded- occasionally greatly so ; an elongated flattened 
nugget, from Vital Creek, of a dull silver-white colour and which, 
apart from a few pittings, presented a comparatively smooth 
surface, measuring eighty-eight by forty-nine by nine millimetres 
and weighing 184·6 grams. An analysis of the material from 
Vital Creek afforded H. G. Hanks, silver 86·15, mercury, 11·90, 
silica, 0·45 = 98·50, and a nugget from this district, analysed by 
Riotte and Leckhard t of San Francisco, was found to contain : 
silver 83·30, mercury, 11 ·00, lead 0·40, copper 0·20 = 94·90, as 
well as traces of gold, platinum and iron. 

7.-:Mountain leather. Some very pretty specimens of this mineral of 
a light grayish to white colour, attached to a colourless, transpar
ent, cleavable calcite, have been met with in the shaft of the Lake 
Girard mica mine on lot twenty-three of the second range of the 
township of W akefie~d, Otta,wa county, province of Quebec. 

8.-Cuprite. Has been recognized as occurring in some specimens of 
copper ore from the ninth lot of the ninth range of the township 
of Sutton, Brome county, province of Quebec. These consisted 
of burnite with small, radiating crystalline masses of grass-green 
malachite, and, intimately associated with the latter, a hyacinth
red, brownish-red and tile-red, granular or earthy cuprite, in a 
gangue consisting of an association of white, sub-translucent to 
translucent quartz with some dark gray mica-schist. 

9.-Sulphur, .r ative. A specimen of pyrite, from the fifth lot of the 
fourth concession of the township of Darling, Lanark county, 



HOFFMANN. J CHEllICAL CONTRIBU'l'IONS. 27 R 

which had been exposed for some time to the atmosphere of a Mineralogical 

damp cellar, was found to have become, in parts, covered with a notes, cont. 

bright lemon-yellow incrustation of sulphur; and a pale yellowish
grayish-white, earthy, slightly compacted, almost pure sulphur, 
resulting from the decomposition of pyrite, was found occupying 
cavities in a white translucent quartz from the third lot of the 
first concession of Denbigh, Addington county, province of On-
tario. 

10.-Chabazite. Pale wine-yellow and white crystals of chabazite Chabazite. 

have been met with, by :llfr. H. P. Brumell, in the cavities or 
fissures of a vein, composed of pyroxene, biotite, scapolite and a 
little quartz and calcite, cutting granitic rock on lots twenty-four 
and twenty-five of the sixth concession of the township of Mont-
eagle, Hastings county, province of Ontario. 

11.-Chrome-magnesia mica. A very pretty, bright grass-green mica Chrome-mag

w hich entered largely into the composition of the gangue of a speci- nesia mica. 

men of nickeliferous pyrrhotite from lot six, of the first concession 
of the township of Hyman, district of Algoma, province of On-
tario, has been examined ~y Mr. R. A. A. Johnston, and proved 
to be a chromiferous biotite. 

12.-Morenosite. Occurs as a greenish-white and pale apple-green Morenosite. 

incrustation on associated gersdorffite, niccolite, chalcopyrite and 
pyrrhotite, at the O'Connor claim on lot twelve of the third con-
cession of the township of Denison, district of Algoma, province 
of Ontario ; also, but more sparsely, as a greenish-white incrusta-
tion on some of the nickeliferous ore of the Worthington mine 
on lot two of the second concession of the township of Drury in 
the same district. 

13.-Pyrargyrite, d::trk red silver ore, was observed as occurring in Pyrargyrite. 

small aggregations, scattered through a purplish-bluish-gray, very 
fine granular galena-locally known as 'steel ore'-obtained by Mr. 
E. D. Ingall, from the Dardanelles claim, five miles south of Bear 
Lake, Kaslo-Slocan mining district, West Kootanie, province of 
British Columbia. This rnineral had not previously been met 
with in Canada. 

14.-Anglesite. Was recognized by Mr. Johnston as occurring, in the AnglesitA. 

form of small colourless translucent to sub-transparent rhombic 
octahedrons, with crystals of cerussite, implanted on the surface of 
a specimen of very fine granular galena, presented by Mr. Hector 
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McRae to the Survey, from the Wellington mine, two miles and 
a half north-east of Bear Lake, Kaslo-Slocan road, West Kootanie 
district, province of British Columbia. This mineral had not pre
viously been identified as occurring in Canada. 

'Tennantite. 15.-Tennantite. Among other specimens received for examination 
was a sample of ore from the ninth lot of the ninth concession of 
the township of Barrie, Frontena_c county, province of Ontario, 
which was found to consist of a slightly argentiferous, somewhat 
coarse granular, massive tennantite, through which was dissemin
ated a small quantity of quartzose gangue. More recently samples 
of ore have been sent by other parties which were taken respec
tively from lots six, seven and eight, in addition to nine, of 
aforementioned concession and township. These all consisted of 
tennantite similar to that above described, the specimens differing 
from each other only in the nature of the gangue, which consisted 
either exclusively of a fine granular dolomite or of a quartzo
felspathic rock, or of an association of these or of the dolomite 
with a white sub-translucent quartz. 

l(Jerussite. 

Ca.lamine, 
Electric. 

16.-Cerussite. Was identified by Mr. Johnston as occurring in the 
form of small white sub-transparent to transparent crystals, to
gether with crystals of anglesite, on the surface of a specimen of 
very fine granular galena, presented to the Survey by Mr. Hector 
McRae, from the vVellington mine, two miles and a half north
east of Bear Lake, K aslo-Slocan road, West Kootanie district, 
province of British Columbia ; also, in yellowish-white to white, 
translucent to sub-transparent penetration twins, producing stel
late forms, occurring, according to Mr. E. D. Ingall by whom the 
specimen was collected, in cavities in the galena at the Beaver 
mine, twelve miles west of Kaslo, on the abovementioned Kaslo
Slocan road. 

17 .-Calamine, Electric. Has been identified by Mr.Johnston, as occurr
ing in the form of small, brilliant, colourless, transparent, elongat
ed tabular crystals having vertically striated faces, in radiating 
groups in cavities in a grayish-white cryptocrystalline quartz, ob
tained by Mr. E. D. Ingall, from the Skyline claim, two miles 
west-south-west from Ainsworth, vVest Kootanie district, province 
of British Columbia; and a confused loosely aggregated mass of 
similar crystals, contairn1~g in its interstices green carbonate of 
copper and some ferric hydrate, was met with, and presented by 
Mr. Ruecau to Mr. Ingall, eight miles east-south-east of the 
upper forks of Carpenter Creek, which flows into Slocan Lake, also 
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in the West Kootanie district. This mineral had not previously :\IineralogwaI 

been recognized as occurring in Canada. note?, cont. 

18.- Hydrous nickel arsenate. Some specimens of gersdorffite which ~ydrous 
had lain in the drawers of a mineral cabinet for about a couple of ~1~~:1~;te. 
years, were found to have undergone a partial decomposition, with 
formation of a hydrous nickel arsenate. The material, which 
came from the O'Connor claim on lot twelve of the third conces-
sion of the township of Denison, district of Algoma, province of 
Ontario, consisted of gersdorffite, with here and there a few scat-
tered particles of chalcopyrite, in a gangue of grayish-white to 
white translucent quartz, with which was associated small quan-
tities of a fine grained diabase and chloritic schist. The nickel 
arsenate, which occurred both lining and filling cavities in the 
gersdorffite, was in the former case, in the form of botryoidal, 
globular or mammillary crusts of a greenish-yellow, pale grass-
green, and honey-yellow to brownish colour and, exteriorly of a 
sub-vitreous to vitreous lustre; whilst that filling the cavities was 
compact and amorphous, texture colloid, of a greenish-yellow 
colour and waxy lustre, also oi::casionally, but more rarely, earthy, 
chalk-like and dull. 

19. -Lepidolite. Has been identified by :Mr. Johnston as occurring Lopidolite .. 

in aggregations of white, translucent, pearly scales, with small 
crystals of calcite, in cavities in a specimen of highly rust-stained 
quartz, collected by fr. E. D. Ingall, from the Gold Hill claim, 
1ibout ten miles north-east of Illecillewaet station, on the line of 
the Canadian Pacific Railway, vVest Kootanie district, province 
of British Columbia. This mineral had not previously been recog-
nized as occurring in Canada. 

20.-Altaite. Amongst other specimens, presented by l\ir. Ruecau Altaite. 

to Mr. Ingall, was one, recognized by Mr. Johnston as consist-
ing of massive altaite or lead telluride, in a gangue of white 
sub-translucent quartz, said by him to have been found six miles 
north of Liddle Creek, Kaslo Hiver, West Kootanie district, pro-
vince of British Columbia. This mineral was not previously 
known to occur in Canada. 

21.-0pal, Common. A slightly bluish-white, in parts, faint bluish- Opal, 

b 1 "]k ] · l · 1 Common. green, su -trans ucent, m1 -opa, wit 1 a vitreous ustre, was pre-
sented to Mr. Ingall by Mr. Ruecau, as coming from three miles 
and a half south-east of Four-mile Creek, Slocan Lake, West 
Kootanie district, province of British Columbia. 
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Mineralogical 22.-Arsenolite. This was found by Mr. R. A. A. Johnston to enter 
notes, cont. 

very largely into the composition of a more or less heavy, white, 
Arsenolite. 

in parts dull yellowish coloured, incrustation which occurred on 
a specimen of native arsenic from seven miles up Watson Creek, 
west side of the Fraser River, twenty-five ruiles above Lillooet, 
province of British Columbia. It has also been recognized by 
Mr. Johnston as occurring in the form of a more or less thick in
crustation upon a specimen of arsenopyrite from mining location 
W. R. III., in township 40, south-east side of Lake Wahnapitae, 
district of Nipissing, province of Ontario. The occurrence of t.his 
mineral in Canada had not previously been observed. 

Jamesonite. 23.--J amesonite. Amongst other specimens received for identifi
cation, were some good examples of a fibrous massive jamesonite 
from the seventh lot of the ninth concession, and tenth lot of the 
eighth concession, respectively, of the township of Barrie, Fron
tenac county, province of Ontario. Of these, that from the firat 
mentioned locality was associated with a little chalcopyrite, and 
occurred in a gangue consisting of a fine-granular dolomite, with 
small quantities of quartz, and a little felspar ; whilst that from 
the last mentioned locality, and from which the gangue had been 
removed, was associated with a little sphalerite. 

24.-Strontianite. A fine example of this mineral, weighing some 
Strontianite nine and a half ounces, in the form of a crust of from one and 

a half to two centimetres in thickness, having a prismatic crystal
line structure, a pale yellow-green colour, and translucent, was 
found by Dr. G. M. Dawson on the property of the Ho1· efly 
Hydraulic Mining Company, Horsetly River, Cariboo district, 
province of British Columbia, where, as he informs me, "this min
eral occurs incrusting boulders or filling irregular cavities in the 
lower or cemented portion of the auriferous gravels, and is also 
found disseminated in hard clayey concretionary masses formed 
beneath the auriferous gravels, in the decomposed superficial parts 
of the underlying Tertiary (Miocene) shales, which constitute the 
bed-rock at this mine." 

The occurrence of strontianite in the township of Nepean, 
Carleton county, Ontario, has already been referred to in the pre
ceding part of this report, where, under ' Miscellaneous miner
als,' No. ] 8, a full description and analysis of t he mineral from 
that locality will be found. 

Strontianite, strontium carbonate, is of economic importance 
by reason of its employment for t he manufacture of strontium 
hydrate, which is largely used in the preparation and refining of 

beet-root sugar, and in the extraction of crystallisable sugar from 
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molasses. It is also employed for the manufacture of strontium Mineralogical 
· l h d · h notes, cont. mtrate, a sa t muc use m pyrotec ny. 

25.-Cinnabar. What may prove to .be an important deposit of this 
mineral, has been met with near the mouth of Copper Creek, Cinni..bar. 

Kamloops Lake, province of British Columbia, where, according 
to Dr. G. M. Dawson, from observations made in 1894, it occurs 
in veins, largely composed of quartz and calcite with some dolo-
mite and barite, traversing Tertiary volcanic rocks. 

On the occasion of his visit to the above mentioned locality in 
1892, Mr. E. D. Ingall obtained, at the Rosebush claim-where 
at that time some very encouraging showings of the ore had been 
exposed, several handsome specimens of the mineral. The finest 
of these- which weighed some six pounds six ounces, and con
tained, approximiitely, thirty per cent, by weight, of the mineral
consisted of a reddish-brown, sometimes cherry-red, more rarely 
cochineal-red coloured, granular massive cinnabar, with a few 
particles of pyrite, in a gangue consisting of an association of 
fine to somewhat coarse crystalline dolomite, with small quan
tities of a grayish-white felspathic rock, weathering brownish
yellow, and a little barite. In other specimens the gangue was 
composed of an association of white crystalline calcite, with a 
bluish-gray crypto-crystalline quartz and small quantities of the 
aforementioned felspathic rock. Stibnite may be referred to as 
an associated mineral, specimens of the same, in the form of 
radiating groups of acicular crystals in a gangue of white crys
talline dolomite and barite, having been found by Dr. Dawson in 
some of the veins carrying cinnabar at the Rosebush claim. 

ROCKS. 

1.-A vesicular lava from Mount Franklin, Talbot county, Victoria, Lava from 

Australia. Collected by Dr. A. R. C. Selwyn. ~~~~klin, 
This was found-agreeably with the results of an analysis, Victori~, 
d t d b "1 W ' t h l f 11 . . . Austraha. con uc e y ... , r. a1 -to ave t 1e o owmg compos1t10n: 

Silica.. .. . . . . . . .. . . . . . 44 · 85 
Alumina.... ...... . .. .. .. .. .. .. .. .. . . . . . 20'63 
Ferric oxide . . . . . . . . . . . . . . .. . . . . .. . . 5·91 
Ferrous oxide ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 ·10 
Manganous oxide. . . . . . 
Lime ........ . ... . 
Magncsiit ... . . .. . .. . . . . ...... . ... .. . . 
Potassa ... . 
Soda . .. ..... . 
Vv ater, a.t 100° C ... . . 
Water, above 100° C .. . . . 

. ... ········ 0 ·41 
8•69 

.. . 6·27 
2·55 
3'28 
0'69 
1·15 

100'63 
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Rocks, cont. 2.-Granites taken from different granite masses occurring at the 
Granites from undermentioned localities in Halifax county, province of Nova 
Halifax 
county, N. S. Scotia. Collected by Mr. E. R. Faribault, of the Survey, 1891 : 

Andalusite 
and staurolite 
schists, etc., 
from Guys
borough and 
Halifax coun
ties, N. S. 

1, From the east side of Ship Harbour; 2, 3, and 4, from Bea
ver Dam Lake, Sheet Harbour road; 5, 6, and 7, from one mile 
north of the Waverley gold mine. An average sample prepared 
from equal weights of each of these seven specimens of granite, 
was found by Mr. Wait, to have the following composition: 

Silica .. .. . . . 
Alumina .. 
l!'erric oxide 
~1anganous oxide. . . . . . . .. 
Lime ... 
Magnesia. 
Potassa. 
Soda .. .. . 
\Yater, at 100° C ... 
\Yater, above 100° C. 

70 ·4() 
11·.i7 
1·14 
trace. 

l '71 
0·57 
4·1s 
4·13 
0·15 
0·19 

100·03 

3.-The following rocks, occurring in close proximity to masses of the 
same varieties of granite as the above, are from the undermen
tioned localities in Guysborough and Halifax counties. They 
were collected by Mr. Faribault, 1891 : 

1, Slate from Larry's River, some two miles above the bridge; 
2, andalusite schist from Larry's River, one mile above the bridge; 
3, slate, from Larry's River, above lower bridge ; 4, slate, from 
Larry's River, at lower bridge ; 5, quartzite, from Country Har
bour; 6, altered quartzite, from the north end of Mount Misery; 
7, altered quartzite, from Mount Misery; 8, andalusite schist, from 
Larry's River, two miles above the post office; 9, staurolite schist, 
from Salmon River; 10, breccia, from Mount Misery ; 11, anda
lusite schist, from Canso road, east of Fox Island post office; 12, 
quartzite breccia, from Upper Liscomb River; 13, andalusite 
schist, from point between American Cove and English Cove, 
Tor Bay; 14, mica-schist, from Seven-mile Stream, Sheet Har
bour, two miles above Indian road ; 15, altered quartzite, from 
the west side of Country Harbour, between Locusts Beach and 
Mount Misery. Of these localities, Nos. 9 and 14 are in Halifax 
county, and the remainder in Guysborough county. 
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An average sample prepared from equal weights of each of these Rocks, ront. 

fifteen rocks, was found by Mr. Wait to have the followinO" corn- Anclalusite 
0 and staurolite 

schists, etc., 
from Guys
borough and 
Halifax 
counties, 

position : 

Silica .. 
Alumina. 
Ferric oxide . . 
M anganous oxide. 
Lime . ... 
~Iagnesia. 

Potassa .. 
Socia. 
'Yater, at 100° C . 
'Vater, above 100° C . 

21·19 
5"61 
1·18 
2·36 
1·29 
3·59 
2·12 
0 33 
0·62 

100"40 

N. S., cont. 

4.-Indurated clay, from Souris City, Souris River, province of 
toba. Collected by Dr. A. R. C. Selwyn. 

:l\Iani- Indurated 
clay from 
Souris City, 
Souris River, 
Man. Structure, compact. Colour, light bluish-gray. Lustre, dull. 

Smooth, but meagre to the touch . Adheres strongly to the tongue. 
Tough. Somewhat sonorous. Hardness, about 3. Fracture, inegu
lar, occasionally imperfectly large conehoidal. Geological position, 
Cretaceous (Pierre formation). 

Mr. Wait has made an analysis of this material, and with the 
following results: 

Silica ...... . 
Alumina . . 
Ferric oxide . 
Lime . .. . .... . 
Magnesia . . . 
Potassa .... . 
Soda ...... . 
'Yater, at 100° C .....• 
'Yater, above 100° C . .... 

79·55 
s·35 
1"90 
1"50 
1·02 
1'16 
0 ·01 
2·56 
3·50 

99·55 

This rock may be ground, with tolerable facility, to a soft im
palpable powder, which forms with water a more or less plastic 
mass. It is, as may be seen by the result of my experiments 
(Report of Progress of this Survey for 1880-82, p. 2 H) exceed
ingly well adapted for the manufacture of both ordinary building 
and fire brick-the latter proving exceedingly refractory. The 
material is so situate as to be readily accessible, and occurs in 
practically unlimited quantity. 

3 



Limestone 
from upp<=r
JY.ost bed, 
Wright's 
quarry. Hull, 
Ottawa 
county, Que. 

Limestone 
from third 
bed, Wright's 
quarry, Hull, 
Ottawa 
county, Que. 

Limest0ue 
from Hfth bed, 
'Vright's 
quarry, Hull, 
Ottawa 
county, Que. 
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LIMESTONES. 

Continued from page 27 R of the Annual Repot·t of this Survey 
(vol. rv.) for 1888-89. 

The following Oarnbro-Silurian limestones are from some of the 
more important beds (here referred to in descending order) at 
Wright's (formerly Mahoney's) quarry, ward No. 1, city of Hull, 
township of Hull, Ottawa county, province of Quebec. 

8.-From the uppermost bed. This has a thickness of two feet. The 
material of the same, which is much broken, is chiefly, if not ex
clusively, used for the manufacture of lime. 

Structure, somewhat fine-crystalline ; colour, faintly brownish 
ash-gray. 

It was found, by Mr. Johnston, to have the following composi
tion: 

(After drying at 100° 0.-Hygroscopic water= 0·14 per cent). 

Carbonate of litr.e. . . . . 97 · 6G 
magnesia. . . . . . . . . . . 1 · 38 
iron 

Alumina. 
Sil ica, eoluble . .... 
Insoluble matter · .. 0·61 

o·rn 

} 0'67 

99•87 

9.-Frorn the third bed ; thickness of the same, one foot three inches. 
The slone is employed for building purposes. 

Structure, somewhat fine-crystalline; colour, bluish-gray. 

An analysis, by Mr. Johnston, showed it to have the following 
composition : 

(After drying at 100° 0.-Hygroscopic water= 0·09 per cent). 

Carbonate of lime. . . . . . . 
magnesia ... 
iron 

Alumina ....... .... .... . 
Silica, soluble .. 
Insoluble matter . ... .. ......... . 

()6·25 
2·1s 
0·32 

0·05 

0·07} 1·33 
1·21 

10o·os 

10.-From the fifth bed ; thickness of same, one foot two inches. The 
stone is employed for building purposes. 

Structure, fine-crystalline; colour bluish-gray. 
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An analysis, conducted by Mr. Johnston, gave as follows : Limestones, 

(After drying at 100° 0. - Hygroscopic water = 0·07 per cent). co~t. 
. Lunestone 

0Mbonate of lnne ... ......................... . . 96·19 from fifth bed 
magnesia. . ........... 1 ·72 \ Vright's ' 
iron. . . . ..... .. ... .. ....... . . . o·2G 0uarry, Hull, 

Alumina.... .. .. .. .. .. .. .. .. . ...... . 0·05 } ttawa 
Silica, soluble....... . .. ... ..... . ... . o·(I() 1·74 county, Que. 
Insoluble matter.... . . . . . . . . . . . . . . . . 1·60 

90·91 

1 L-From the tenth bed ; thickness of same, one foot six inc.hes. The Limestone 
stone is employed for buildino- purposes. from tenth 

"' bed vVnght's 
Structure, somewhat coarsely crystalline; colour, faintly brown- qua~ry, Hull, 

ish ash-"ray. Ottawa 
0 county, Que. 

Agreeably with the results of an analysis, conducted by Mr. 
Johnston, it has the following composition: 

(After drying at 100° 0.-Hygroscopic water = 0·08 per cent). 
Carbonate of lime .... . . . ... . . 

magnesia ...... .. ... .... . 
iron . . .. . ... . . . . . . . . 

Alum[na ... 
Silica, soluble. 
Insoluble matter. 

IRON ORES. 

!J6·!)2 
1·59 
0·25 

0 ·07 
0·02 } 2·06 
1·97 

100·82 

1 .-Magnetite. From what has been described as a vein, twenty-five feet Magnetite 

wide, on the north shore of West Redonda I sland, Gulf of Georgia, fRromd W
1
est e one a 

province of British Columbia. Examined for Mr. Geo. De Wolf. I sland, Gulf 

A grayish-black, highly ma.gnPtic, somewhat fine-crystalline Jt. g~orgia, 
granular, massive magnetite. Its analysis afforded Mr. vVait the 
following results : 

i3t 

Ferric oxick. . . 
FerrnuA oxide . ... . . 
J',fanganous oxide. 
Potassa..... .. .... . .. . 
Soda .... ............ . ........... . 
Lime .... . ..... . .. ....... .. .. . . 
Magnesia . .... . . 
Alumina .... . 
Silica .. 
Phosphoric acid 
Sulphur ..... .. . 
Titanic acid .. . 
vVater .. . . 

Irou, as ferric oxide. 
Iron, as ferrous oxirle . 

T otal metallic iron . . . . . . ... .. . 
Phosphorus ..... 
Sulphur . .. .. 

62 •952 
28'067 
o·no 
0·080 
0·230 
2·234 
1 ·300 
0·220 
4·353 

.. . none. 
. . 0·015 

. ..... . . none. 
.. 0·045 

9!.l·GOO 

44'066 
.. . 21'830 

...... 65•896 
none. 

0·015 



Iron ores, 
cont. 
:i\lagnetite 
from Big 
Turtle River, 
Ont. 

:i\fagnetite 
from Crooked 
River, Ont. 

Magnetite 
from south of 
:i\Ioss, Ont. 

:i\Iagnetite 
from south of 
Moss, Ont. 

Magnetite 
from vicinity 
of Little Pie 
River, Unt. 

36 R GEOLOGICAL SURVEY OF CANADA. 

2.-Magnetite. From Lake 'where the river bends,' Big Turtle 
River, district of Rainy River, province of Ontario. Collected 

· by Mr. W. H. 0. Smith. 

A very fine-granular, massive magnetite. Mr. Wait found it 
to contain: 

:i\Ietallic iron. 
Insoluble matter 

40·17 per cent. 
37 ·21 

Titanic acid . . . . . . . . . ....... , . . . . none. 

3.-l\lagnetite. From two miles south-west of intersection of south 
boundary of the township of Moss with Round Lake River
Orooked River, district of Thunder Bay, province of Ontario. 
This, and the two following specimens were collected by Mr. 
W. Mclnnes. 

A fine-granular magnetite. Determinations by Mr. Wait, 
gave: 

i\Iet>illic iron. . . . . . . . . . . . . . . . .. 
Insoluble matter ..... . . .. . . .... . ..... . . 

42 · 57 per cent. 
3s·45 

Titanic :i.cid .... ...... ..... . ... . none. 

4.-Magnetite. From south of the township of Moss, a mile and a 
half west of locality of occurrence of the preceding specimen, 
district of Thunder Bay, province of Ontario. 

A fine-granular magnetite. Examined by Mr. Wait it was 
found to contain : 

M etallic iron. . . . . . . . . . . . . . . . . .. 
Insoluble matt.er. . . . . . . . . . . . .. . 
Titanic acid . ... . ... .... . . ...... . 

. . .... 42 · 64 per cent. 
38•63 
none. 

5.-Magnetite. From south of the township of Moss, and north of 
locality of occurrence of the preceding specimen, district of Thun
der Bay, provin.ce of Ontario. 

A fine-granular magnetite. Mr. Wait found it to contain : 
Metallic iron . . . . . . . . . . . . . . . . . . . . . . . . 51'20 per cent. 
Insoluble matter ... .... .... ..... . ...... 2G '99 
Titanic acid..... . . . . . . . . . . . . . . . . . . .. none. 

6.-1\fagnetite. From the vicinity of Little Pie River, Heron Bay, 
Lake Superior, province of Ontario. Examined for Mr. Moris
seau. 

It consisted of an intimate association of magnetite, quartz, and 
garnet, and, agreeably with determinations conducted by Mr. 
Wait, contained : 

:i\Ietallic iron. . . . .. . .. . . . . .. .. . . .. .. .. .. 42 · 22 per cent. 
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7.-Magnetite. From Green-water Lake, district of Thunder Bay, Iron ores, 

province of Ontario. Collected by Mr. W. Mclnnes. cont. 
i\Iagnetite 

A very fine grained, almost compact, schistose magnetite. from Green
water Lake, 

Determinations by Mr. Wait gave: Ont. 

Metallic iron. . . . . . . . . . . . . . . .. . . . . . . . . . . . 52 · 82 per cent. 
ln8oluble matter . . . . . . . . . . . . . . . . . . . . . . 22 · 31 
Titanic acid . . . . . . . . . . . . . . . .............. none. 

8.-Clay it-on-stone. From what has been designated the Christie Clay iron

coal mine, section 10, township 5, range 1, west of the 5tb initial g~~i~l~0~~al 
mel'idian, district of Alberta, North-west Territory. mine, Alberta, 

N.W.T. 
The material, which was of a grayish-black colour, was found 

by Mr. Wait to contain : 

i\Ietallic iron. . .. . . .. .. .. .. . . .. . . . . . . . .. .. . 33 · 32 per cent. 
Insoluble matter. . . . . . . . . . . . . . . . . . . . . . . . . . 2 · 66 " 

NICKEL AND COBALT, 

Estimation of, in pyrrhotite from various localities in the pro
vinces of Nova Scotia, Quebec, Ontario and British Columbia.
Continued from page 48 R of last Annual Report of this Survey, 
Vol. v., 1889-91. 

1:-From the land of :Mrs. Catherine O'Hanley, on the rear of P yrrhotite 

George's River, and known as Rear of Leitche's Creek, Cape Z~i~ch:~r of 
Breton county, province of Nova Scotia. Examined for 1\fr. Creek, Cape 

Breton 
Alex. McLeod. county, N. S. 

The material consisted of pyrrhotite through which was dis
seminated a somewhat large amount of siliceous gangue, Mr. 
Wait found it to contain : 

Nickel ................................. 0·75 per cen~. 
Cobalt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . trace. 

The gangue constituted 25·40 per cent, by weight, of the whole. 
The metalliferous portion of the ore contained, therefore, 0·10 per 
cent nickel. 

2.-From lot two of the eighth range of 
Ottawa county, province of Quebec. 
Allan. 

the township of Eardley, Pyrrhotite 

Examined for Mr. W. A. g~~,!ardley 
county, Que. 

A massive pyrrhotite. An analysis by Mr. Johnston showed 
it to contain : 

Nickel. . . .. 
Cobalt .. 

0·13 per cent. 
none. 



::Sickel and 
cobalt, cont. 

Pyrrhotite 
frorn Dalhou-
5ie, Lanark 
county, Ont. 

Pyrrhotite 
from Angle
sea, Adding
ton county, 
Ont. 

Pyrrhotite 
from Galway, 
Peterborough 
county, Ont. 

Pyrrhotite 
from Galway, 
Peterborough 
county, Ont. 
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3.-From the east-half of lot eighteen of the third concession of the 
township of Dalhousie, Lanark county, province of Ontario. 
Examined for 1\fr. W. C. Caldwell. 

It consisted of an association of pyrrhotite with a 
tity of pyrite, in a gangue of quartz-mica-diorite. 
found it to contain : 

small guan-
1\lr. Wait 

::Sickel . .. .......... ... ... . .... ..... . 0·09 per cent. 
Cobalt. . . . . . . . . . . . . . . . . . . .......... . ... . trace. 

The gangue constituted 20·50 per cent, by weight, of the whole. 
The metalliferous portion of the ore contained, therefore, 0·11 per 
cent nickel. 

4.-From lot fifteen, ranga A of the township of Anglesea, Addington 
county, province of Ontario. Examined for Mr. B. Clark. 

A dark gray gneissoid rock through which was disseminated a 
fairly large amount of pyrrhotite and a trifling quantity of copper
pyritcs. Agreeably with the results of determinations made by 
1\Ir. vVait, it contained : 

:Nickel............... . .. ... ..... 0·10 per cent. 
Cobalt . . . . . . . . . . . . . . . . . . . . . . . . ... trace. 

The gangue constituted 37 ·89 per cent, by weight, of the whole. 

The metalliferous portion of the ore contained, therefore, 0· 16 per 
cent nickel. 

5.-From the twelfth lot of the third concession of the township of 
Galway, Peterborough county, province of Ontario. Examined 
for Mr. E. D. Orde. 

A compact, massive, pyrrhotite. It was found by Mr. vVait to 
contain: 

Nic-kel . .. 0·16 per cent. 
Cobalt ........ .. ....... . . . . . . . . . . . . . . . . . . trace. 

6.-From the eighteenth lot of the fourth concession of the township 
of Galway, Peterborough county, province of Ontario. Collected 
by Dr. F. D. Adams. 

A massive pyrrhotite in association with very small quantiLies 
of iron-pyrites, in a gangue of white sub-translucent quartz. The 
specimen, which was in parts thickly coated with ferric hydrate, 
weighed one pound nine ounces. Determinations by Mr. John
ston gave: 

Nickel ........ . .. ... .............. .. . 0·10 per cent. 
Cobalt . . . . . . . . . . . . ................. trace. 
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The gangue constituted 17 ·25 per cent, by weight, of the whole. Nickel and 

Th 11 .f · f th · d th f O 19 Cobalt, cont. e meta 1 erous portion o e ore contame , ere ore, · ., per 
cent nickel. 

7.-From the sixteenth lot of the fourteenth concession of the town- Pyrrhotite 

shi1) of Galway Peterborouo-h county province of Ontario. Ex- from Galway, 
' o ' Peterborough 

amined for Mr. R. H. G. Chapman. county, Ont. 

A compact, massive, pyrrhotite with which was associated a 
little pyrite and trifling amounts of copper-pyrites and quartz. 
Weight of sample, two pounds seven ounces. Mr. Wait found it 
to contain: 

Nickel. .. •. . ... . . . . . . . . . . . . . . . . . . . .. ..... 0·10 per cent. 
Cobalt ...... . . .. ...... ..... trace. 

8.-From the south end of lot sixteen in the fourteenth concession Pyrrhotito 

of the township of Galway, Peterborough county, province of ~-~~rr~~~~~'ih 
Ontario. Collected by Dr. F. D. Adams. county, Ont. 

A massive pyrrhotite with which was associated very small 
quantities of copper-pyrites, quarLz and felspar. Determinations 
by :.\Ir. Johnston gave : 

Ni~kel. .. . ........ . . . .. . . . . ... . ... . 0·05 per cent. 
Cobalt . .... . . . .... . . ... . . ... trace. 

9.-From the sixteenth lot of the fifteenth concession of the township Pyrrhotite 

of Galway, Peterboroui:rh countv, province of Ontario. Collected from Galway, 
~ .J P eterborough 

by Dr. F. D . Adams. county, Ont. 

A white sub-translucent quartz, stained and coated with 
ferric hydrate, carrying some pyrrhotite and a small quantity of 
pyrite. ·weight of sample, one pound three ounces. Mr. John
ston found it to contain : 

Nickel . ..... . .... . ........ . . . . . faint trace, 

The gangue constituted 38·46 per cent, by weight, of the whole. 

10.-A further specimen from the township of Galway (number of Pyrrhotite 

lot and concession not communicated), consisting of a massive ~~~:r~o"!~~,i}; 
pyrrhotite through which was disseminated a very trifling amount county, Ont. 

of calcite, was examined by Mr. vVait and found to contain : 

Nickel. .... . ... .... ... ..... . ..... ........ . .. 0 ·04 per cent. 
Cobalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

11.-From lot one of the eleventh concession of the township of Somer- Pyrrhotite 

ville Victoria county province of Ontario. Collected by Dr. F. from So!"er-. 
' ' v11le, V ictor1a 

D. Adams. county, Out. 



Nickel and 
Cobalt, cont. 
Pyrrhotite 
from Somer· 
ville, Victoria 
county, Ont., 
cont. 
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An association of white sub-translucent quartz, with a little 
febpar and a very little garnet, carrying small quantities of 
pyrite and pyrrbotite. The specimen which was in parts thickly 
coated with ferric hydrate, weighed fifteen ounces. Mr. Johnston 
found it to contain: 

Nickel. .. :. . . . . . . . . . . , ..... faint trace. 

The gangue constituted 62·36 per cent, by weight, of the 
whole. 

12.-From the same township as the preceding specimen (number of 
lot and concession not comruunicated). 

It consisted of pyrrhotite in a highly quartzose gangue, through 
which was disseminated a little garnet. Determinations by l\Ir. 
Wait gave: 

Nickel .. . . ... ... . .... 0'06 per cent. 
Cobalt . . . . ........ . ... trace. 

The gangue constituted 48·97 per cent, by weight, of the 
whole. The metalliferous porti~n of the ore contained, therefore, 
0·12 per cent nickel. 

Pyrrhotite 13.-From one of the northern townships of Victoria county, province 
from Victoria of Ontario. 
county, Ont. 

Pyrite from 
Vermilion 
Lake, Ont. 

A compact, massive pyrrhotite. Agreeably with the results of 
determinations made by Mr. Wait, it contained: 

0 15 per cent. Nickel. 
Cobalt ... . ..... . . trace. 

14.-From Mr. E. V. Wright's claim on Vermilion Lake, north of 
east arm of Lake Temagami, district of Nipissing, province of 
Ontario. Collected by Mr. A. E. Barlow. 

A very fine crystalline, massive iron-pyrites in a gangue of green
ish-gray quartz-diorite. Mr. Wait found it to contain : 

Nickel, with some cobalt . ....... . .. . . .. 0·05 per cent. 

Pyrrhotite 15.-From the sixth lot of the first concession of the township of Hy-
for0,1mt. Byman, d. t · t f Al · f 0 t · Exam1'ned for Mr. man, is nc o goma, province o n ano. 

J. H. Bowman. 

It consisted of pyrrhotite in a gangue very largely composed of 
a dark brownish and bright grass-green mica, with but little 
visible quartz. The pyrrhotite, freed from all gangue, was found 
by Mr. Johnston to contain : 

Nickel... . .... ...... . . .... . . 
Cobalt .......... . . .... .... .... . .... .. 

i · 55 per cent. 
none. 

I 
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16.-From belt of Huronian schist, etc., which crosses English H.iver Nickel and 

nine miles north of the line of the Canadian Pacific Railway, dis- cobalt, cont. 
. f R . R" . f 0 . C ll t d b M W Pyrrhotite tnct o amy iver, provmce o ntano. o ec e y r. . from ~nglish 

Mcinnes. River, Ont. 

A massive pyrrhotite through which was disseminated a small 
amount of quartz. Mr. Wait found it to contain : 

Nickel. ... . ..... 0·12 per cent. 
Cobalt .... . ............ . . ...... none. 

The gangue constituted 10·50 per cent, by weight, of the 
whole. The metalliforous portion of the ore contained, therefore, 
0· 13 per cent nickel. 

17.-From the vicinity of J ackfish station on the line of the Canadian Pyrite from 

Pacific Railway, district of Thunder Bay, province of Ontario. .J~~k~ih of 

A very fine-granular, massive pyrite, with which was associated sCta1~ioRn, 0 ... , nt. 
small quantities of pyrrhotite. An analysis by Mr. W ait showed 
it to contain : 

Nickel. ....................... .. .............. . .. t race. 

18.-From the Illecillewaet district, West Kootanie, province of Brit- Pyrrhotite 
ish Columbia. from the Ule-

c1llewaet c11s-
It consisted of pyrrhotite in association with a little copper- trict, B. C. 

pyrites, through 
dark green rock. 

which was disseminated small quantities of a 
Determinations by Mr. "Wait gave: 

Nickel. .... . 
Cobalt .. ... . . ........... . . . 

.. .. .. .. .. .. 0 · 12 per cent. 
.. ........ trace. 

The gangue constituted 16·75 per cent, by weight, of the 
whole. The metalliferous portion of the ore contained, therefore, 
0·14 per cent nickel. 

19.-From an unnamed creek flowing into Downie Creek, some twenty Pyrrhotite 

miles above its entrv into the Columbia River, West Kootanie from _creek 
. . . - . . . . entermg 

d1stnct, provmce of Bnt1sh Columbia. Exammed for Mr. J. D. DownieCreek, 

B d Columbia 
oy · River, B. 0. 

A dark gray quartzo-felspathic rock through which was dissemi-
nated a somewhat large amount of pyrrhotite. It was examined 
by Mr. Johnston and found to contain : 

Ni<:kel .... . ......... .. . . . faint trace. 

20.-From Crawford Bay, Kootanie Lake, Kootanie district, province Pyrrhotite 

of British Columbia. This, and the following specimen was ex- f~omLKkoota-
1110 a ~e, 

amined for Cockle Bros. B. C. 
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from between 
::'forth 
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It consisted of pyrrhotite, together with a very trifling amount 
of copper-pyrites in a gangue of white sub-translucent quartz, 
with some fine scales of mica. It was found by l\lr. ·wait to 
contain: 

:N'ickel ... . . . ................... trace. 

21.-From the same locality as the preceding specimen. 
It consisted of pyrrhotite, in associat.ion with small quantities 

of copper-pyrites and graphite, through which was dis;;eminated 
small quantities of quartz, felspar and mica. Determinations by 
Mr. Wait gave : 

Nickel. .................. ... ....... . . 0 · 048 per cent. 
Cobalt . . .. . . ............. no11e. 

The gangue constituted 10·70 per cent, by weight, of the whole. 
The metalliferous portion of the ore contained, therefore, 0·053 
per cent nickel. 

22.-Froru a few miles north of Savona station on the line of the 
Canadian Pacific Rail way, Yale district, province of British 
Columbia. Examined for Mr. J. Dickenson. 

A massive pyrrhotite, through which was disseminated a few 
specks of copper-pyrites and a small quantity of quartz. An 
analysis, by l\Ir. \Vait, showed it to contain : 

Nickel . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. .. 0·031 per cent. 

The gangue constituted 10·17 per cent, by weight, of the whole. 
The metalliferous portion of the ore contaiued, therefore, 0·034 
per cent nickel. 

23.-From between the North Thompson and Cl('arwater Rivers, pro
vince of British Columbia. 

It consisted of pyrrhotite in association with small quantities 
of copper-pyrites. l\Ir. 'vVait found it to contain. : 

Nickel . . . . ..... . trace. 

24.-From Mission City clai :nil, townships seventeen and eighteen, 
Westminster district, province of British Columbia. Examined 
for Mr. D. Elliott. 

A massi\·e, fine-granular pyrrhotite through which was dissem
inated small quantities of iron-pyrites and a little copper-pyrites, 
and a somewhat large proportion of quartz gangue. Determin
ations by Mr. Wait gave : 

Xickel .... . 
Cobalt ... . 

0 · 055 per cent. 
trace. 
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The gangue constituted 36·50 per cent, by weight, of the whole. Xickel and 

TI 11 .f · f h t · d th f 0 09 cobalt, cont. 1e meta i erous port10n o t e ore con a1ne , ere ore, · per 
cent nickel. 

25.-From Jarvis Inlet, province of British Columbia. Pyrrhotite 
from Jarvis 

.An association of pyrrhotite with some copper-pyrites and a Inlet, B.C. 

little galena, through which was disseminated a small proportion 
of gangue, composed of gray quartz and a fine grained green dio-
rite. Agreeably with the results of determinations by l\Ir. Wait, 
it contained : 

NiLkel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·24 p~r cent. 
Cobalt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 

The gangue constituted 14·80 per cent, by weight, of the whole. 
The metalliferous portion of the ore contP.ined, therefore, 0·28 
per cent nickel. 

26.-From Deer River, a tributary of the Churchill River, North-west Pyrrliotite 

Territory. Collected by ~fr. D. B. Dowling (Survey). ~i:~r~eer 
It consisted of pyrrhotite in a gangue composed of quartz, N.W.T. 

felspar, and a little mica and graphite. Mr. Wait found it to 
contain: 

Nickel. .............. .. ........... ... . .. . o·06percent. 
Cobalt.. . . . . . . . . . . . . . . . . . . . . ....... . ... . trace. 

The gangue constituted 42·20 per cent, by weight, of the whole. 

The metalliferous portion of the ore contained, therefore, 0 ·10 
per cent nickel. 

The results of analysis of a highly interesting cobaltiferous and 
nickeliferous variety of Wllingite from the townsliip of Galway, 
Peterborough cuunty, province of Ontario, and which if found in 
any quantity would be of economic importance, will be found under 
No. 12 "Miscellaneous minerals" in the previous part of this report. 

GOLD AND SIL VEB. ASSAYS. 

These icere all conducted by 1lfr. R. A. A. Johnston 

PROVINCE OF Nov A Sco'l'IA. 

1.-From the so-calletl Huntington mine, west side of Chegoggin Point, 
Yarmouth county. Examined for Mr. J. D. Huntington. 

An association of quartz, garnet and mica, with some molyb
denite and a little chlorite. ·weight of specimen, two pounds and 
a half. 

It contained neither gold nor silver. 
, 



Gold and 
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PROVINCE OF EW BRUNSWICK. 

2.-This, and the following specimen is from Rocky Brook, Gloucester 
county, and was collected by Mr. H. P. Brumell. 

Material representing an average sample of the ore from the 
vein. It. consisted of a fine granular pyrrhotite together with 
some zinc-blende and mispickel disseminated through a gangue 
of grayish-white quartz. Weight of sample, two pounds fourteen 
ounces. Assays gave : 

Gold . . . .. . . . . . . . . . . . ... . distinct trace. 
Silver . ... .. . .. .......... 5 ·950 ounces to the ton of 2,000 lbs. 

3. Material representing richer pay streaks in vein. It consisted of 
zinc-blende with small quantities of pyrrhotite and mispickel in a 
gangue of white opaque quartz and dolomite. The gangue con
stituting but a small proportion of the whole. Weight of sample, 
one pound nine ounces. It contained: 

Gold. . . . . . . . . . ..... distinct trace. 
Siver. . .. . . . . .43·750 ounces to the ton of 2,000lbs. 

4.-From Pollet River, one mile and a half from Aylwin Corner, 
Albert county. Examined for the Hon. A. R. .M.cClelan. 

An association of white sub-translucent quartz with a grayish
green chloritic schist, 0arrying small quantities of iron-pyrites. 
Weight of sample, one pound two ounces. 

It contained neither gold nor silver. 

5.-From Sawmill Creek, parish of Hopewell, near Memel Settlement, 
Albert county. Collected by Mr. H. P. Brumell. 

A light gray felsite, through which was disseminated numerous 
small grains of iron-pyrites. Weight of sample, two pounds four 
ounces. 

It contained neither gold nor silver. 

ti.-From Peck's Creek, two miles west of Albert mines, parish of 
Rillsborough, Albert county. Collected by Mr. H. P. Brumell. 

A gray felsite schist, through which was disseminated numerous 
small grains of iron-pyrites. Weight of sample, one pound. 

It contained neither gold nor silver. 

7.-From half a mile from Upper Salmon H,iver, parish of Alma, 
Albert County. Examined for Mr. James Robertson. 

A crushed sample of quartzose rock containing a small quan
tity of copper-pyrites. It was found to contain: 

Gold.... none. 
Silver.. . . . . ... 0·175 of an ounce to the ton of 2,000 lbs. 
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8.-From a vein on Hammond River, King's county. 
l\Ir. James Robertson. 

Examined for Gold and 
silver ai:;says, 
cont. 

A crushed sample of quartzose 
tity of galena and copper-pyrite . 

Gold . ........... . . . . none. 

rock containing a small quan- Province of 
A New Bruns-

ssays gave: wick, cont. 

Silver . . ..... . .. . . . ..... 1 ·692 ounce to the ton of 2,000 lbs. 

9.-From L'Etete, Charlotte county. 

An association of white sub-translucent qua.rtz with a small 
quantity of dark grayish-green diorite, carrying a somewhat large 
amount of iron-pyrites. Weight of sample, one pound nine ounces. 
It contained: 

Gold trace. 
Silver _ ... .. . . _ none. 

10.-From Nigadoo River, parish of Beresford, Glouceste1· county. 

An association of white opaque quartz with a light grayish
green to dark grny chloritic schist, carrying small quantities of 
iron-pyrites and zinc-blende. Assays gave: 

G-o\d trace. 
Silver.. . ...... 0·700 of an ounce to the ton of 2,000 lbs. 

11.-From Northumberland county. Examined for l\Ir. J. J. Miller. 

An association of white sub-translucent quartz, with small 
quantities of dark gray chloritic schist, carrying small quantities 
of iron-pyrites. vVeight of sample, eleven ounces. It was found 
to contain: 

Gold 
Silver ... 

PROVL\' CE OP QUEBEC. 

trace. 
none. 

12.-From the south-west half of lots four and five of the eight.h range 
of the township of Calumet, Pontiac county. Examined for Mr. 
John Shea. 

An intimate association of quartz, felspar and mica with, here 
and there, a few small crystals of garnet, through which was dis
seminated large quantities of iron-pyrites. Weight of sample. 
seventeen pounds two ounces. Assays showed it to contain: 

Gold . . . . . . . trace. 
Silver... . ....... . . . . 1'108 ounce to the ton of 2,000 lbs. 

13.-From the Shipshaw River, Chicoutimi county. Collected by 
Mr. Walter McOuat. 



'\Jold and 
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An association of a white, somewhat coarsely crystalline lime
stone with small quantities of a dark greenish-gray felspathic 
rock, carrying some zinc-blende and galena. The metallic sul
phides constituted, approximately, twenty-one per cent, by weight, 
of the whole, and contained : 

Gold ................ .. none. 
Silver . . .............. . 0'729 of an ounce to the ton of 2,000 lbs. 

14.-This and the following specimen, is from the Suffield mine, lot 
three of the eleventh range of the township of Ascot, Sherbrooke 
county. They were examined for Mr.0. King: 

A white, fine grained, quartzo-felspathic rock, through which 
was disseminated numerous fine particles of iron-pyrites, copper
pyrites and zinc-blende. Weight of sample, one pound thirteen 
ounces. Assays gave: ' 

Gold. . . . . .. . . . . trace. 
Silver.. . .. . .... . . . . . . 1'575 ounce to the ton of 2,000 lbs. 

15.-An association of white sub-translucent quartz with small quan
tities of white limestone and grayish-green chloritic schist, through 
which was disseminated small quantities of iron-pyrites, zinc
blende, copper-pyrites and galena. Weight of sample, two pounds 
five ounces. It was found to .::ontain: 

Gold . . . trace. 
Silver ....... . ...... 20·475 ounces to thP. ton of 2,000 lbs. 

16.-Tailings from gold washings on the Riviere du Loup, Beauce 
county. 

The material consisted of a fine to coarse sand, composed of grainfj 
and crystals of magmitite and iron-pyrites, rounded grains of 
limonite and grains of quartz, fel~par and garnet. Weight of 
sample, one pound nine ounces. Assays showed it to contain : 

Gold . . . . . . . . . . . . . 5·~54 ounces to the ton of 2,000 lbs. 
Silver. . ... 0·379 of an ounce 

It was also examined for platinum and with negative results. 

I 7 .-From a .so-called gold mine at a place called "La Barriere," in the 
unsurveyed portion of the township of Oourcelles, Berthier 
county. Collected by Mr. N. J. Giroux. 

A white, coarsely crystalline quartz associated with small quan
tities of epidote and serpentine. Weight of sample, two pounds 
eleven ounces. Assays gave: 

Gold . . ........ ... ........... . 
Silver .. . .............. .. .... .. . 

trace. 
none. 
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18.-From the same locality as the preceding specimen. 
to Mr. Giroux by Mr. J. Obalski. 

Presented Gold and 
silver assays, 
cont. 

An association of a white, coarsely crystalline quartz, with small Province of 

quantities of a salmon-colout'ed felspar. It was, in parts, stained Quebec, cont. 

with hydrated peroxide of iron. Weight of sample, five ounces. 
It contained : 

Gold .............. . •. .. .. . . ........ . trace. 
Silver . .......... . ... , ... . . . . none. 

PROVINCE OF ONTARIO. 

19.-From the twenty-fourth lot of the seventh concession of the 
township of Bastard, Leeds county. Examined for Mr. Ardn 
Brown. 

An intimate mixture of carbonate and sulphate of lead with 
small quantities of un<lecomposed galena. ·weight of sample, 
two ounces. It was found to contain : 

Gold. . . . . . . . . . . . . . . . trace. 
Silver . . . . . . . . . . . .. . 21 ·815 ounces to the ton of 2,000 lb . 

20.--From the sixteenth lot of the fourteenth concession of the town
ship of Galway, Peterborough county. Examined for Mr. R H. 
G. Chapman. 

A fine crystalline, cavernous, to compact massive pyrite. 
Weight of sample, six ounces. 

It contained neither gold nor silver. 

21.-From Crooked Chenail Island, township of Ross, Renfrew 
county. Examined for Mr. W. Thomson. 
A white sub-translucent cavernous quartz, carrying some pyrite 

and numerous fine scales of graphite. Weight of sample, one 
pound three ounces. Assays gaYe : 

Gold.. .. . .. . . .. , .. .. .. . .. .... trace. 
Silver ... . .. . .. . . . ..... . ..... . ....... .. .. . . . . ,none. 

22.-From lot thirty-four in the south-west concession of the Fron
tenac Road, in the town~hip of Clarendon, Frontenac county. 
Examined for Mr. "William White. 

An association of quartz and a gneissoid rock, carrying small 
quantities of pyrite and pyrrhotite. It was, in parts, coated with 
hydrated peroxide of iron. Weight of sample, one pound seven 
ounces. 

It contained neither gold nor silver. 



Gold and 
silver assays, 
cont. 
Province of 
Ontario, cont. 
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23.-From the KnJadar or Golden :Fleece mine, lot twenty-five of the· 
sixth concession of the township of Kaladar, Addington county 
Collected by Dr. A. R. C. Selwyn. 

Hornblendic gneiss carrying small quantities of pyrite. Weight 
of sample, two pounds twelve ounces. Assays showed it to con
tain: 

Gold .. trace. 
Silver. . ..... 0·233 of an onnce to the ton of 2,000 lbs. 

24.-From the twenty-sixth lot of the ninth concession of the town
ship of Clarendon, Frontenac county. Examined for Mr. 
Jonathan Muldoon. 

White sub-translucent quartz, carrying a somewhat large quan
tity of coarsely crystalline galena. The specimen was more or 
less thickly coated with earthy carbonate of lead. Weight of sam
ple, two and a half pounds. The galena freed from gangue was 
found to contain : 

Gold. . ....... none. 
Silver ........... . ... 59 · OG2 ounces to the ton of 2,000 lbs. 

25.-From the thirty-second lot of the el•wenth concession of the 
township of Clarendon, Froiuenac county. Examined for Mr. 
James Warner. 

A white sub-translucent quartz, in parts stained with ferric hyd
rate, carrying a small quantity of pyrrhotite. Weight of sample, 
two pounds ten ounces. 

It contained neither gold nor silver. 

26.-From lot forty-two of the north-east concession of the township 
of Clarendon, Frontenac county. Examined for Mr. Jonathan 
Muldoon. 

Weathered pyrrhotite. vVeight of sample, seven pounds two 
ounces. 

It contained neither gold nor silver. 

27.-From the south-half of the eighth lot of the second concession of 
the township of Ross, Renfrew county. Examined for Mr. E. 
Tuffy. 

The material, some thirteen fragments, consisted of a quartzo
felspathic gneissoid rock with a somewhat coarsely crystalline 
limestone and a little pyroxene. Numerous small crystals of 
garnet and some minute specks of pyrrhotite were disseminated 
through certain of the fragments. vVeight of sample, eleven 

pounds. 
It contained neither gold nor silver. 
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28.-From the twelfth lot of the eighth concession of the township of ~old and 
· F · silver assays Barne, rontenac county. Exammed for 1\fr. Jonathan Mul- cont. ' 

doon. Province of 

A 1 t 11 . l . f h' ll' Ontario, cont. coarse y crys a me ga ena m a gangue o w ite crysta me 
limestone. The latter constituted but a small proporti1m, by 
weight, of the whole. Weight of sample, five pounds twelve 
ounces. Assays showed the galena, free from gangue, to uontain : 

Gold _ . .. . ...... _ .... trace. 
Silver ........ _ . .... 137-083 ounces to the ton of 2,000 lbs. 

29.-From the ninth lot of the eighth concession of the tO\l nship of 
Barrie, Frontenac county. The vein is said to be from five to 
eight or nine feet wide and to traverse, in addition to this lot, 
also lots ten and eleven as well as, as may be seen from the pre
ceding assay, lot twelve of this concession. Examined for Mr. 
W. J. Morris. 

A coarsely crystalline galena with, here and there, a few specks 
of pyrite, in a gangue of white crystalline limestone. The lat ter 
constituted but a small proportion, by weight, of the whole. 
Weight of sample, £ve ounces. The galena, freed from all gangue, 
was found to contain : 

Gold ....... __ ._ . .... None. 
Silver..... . . . . . _ ... 119 · 583 ounces to the ton of 2,000 lbs. 

30.-From a vein of quartz, fifty feet wide, on the west side of Little 
Clear Lake, two miles west of dam at outlet of Lake W ahnapitae, 
district of Nipissing. This, and the four following specimens 
were collected by Dr. R. Bell. 

An association of white sub-translucent, cavernous quartz with 
a small quantity of yellowish to reddish-gray dolomite, through 
which was disseminated a few grains of pyrite. The cavities in 
the quartz were lined with ferric hydrate. Weight of sample, 
fourteen ounces. 

It contained neither gold nor silver. 

31.-From a nine-inch vein on the east side of Waddell's Lake, district 
of Nipissing. 

A white sub-translucent, cavernous quartz, the cavities of which 
were filled with ferric hydrate. Weight of sample, eight ounces. 
Assays gave : 

Gold . ... . .... _ . . _ . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . trace. 
Silver ......... . . . _ . . . . . . . . . . . ... _ . . ...... _ . . . . . none. 

4 
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32.-From vein No. l on mining location W . R. III., in township 40, 
south-east side of Lake Wahnapitae, district of Nipissing. Prop
erty of Donald McLaren. 

An association of white limestone, white sub-translucent quartz, 
and a reddish coloured granite-carrying large quantities of mis
pickel (which was more or less thickly incrusted with arsenolite) 
and small quantities of pyrite. Weight of sample, four ounces 
and a half. It contained : 

Gold . . . . . . . 0·117 of an ounce to the ton of 2, OOO pounds. 
Silver. . . . . . . none. 

33.-From vein No. 2 on mining location W. R. III.-same as that 
whence the preceding specimen was obtained. 

An association of white crystalline limestone and white sub
translucent quartz, containing, here and there, a few grains of 
pyrite. Weight of sample, five ounces. 

It contained neither gold nOl' silver. 

34.-From location M. III., at southern extremity of J.\fatagamishing 
Lake, a short distance north-east of Lake W ahnapitae, district of 
Nipissing. Property of Donald McLaren. 

A white sub-translucent quartz, more or less stained with 
ferric hydrate, carrying large quantities of pyrite. vVeight of 
sample, seven ounces. It was found to contain: 

Gold. . . . . . . . . . . . . . . 1·167 ounce to the ton of 2,000 lbs. 
Silver . . . . . . . . . . . . . . 0 · 233 of an ounce " 

35.-From the big gash vein of quartz on lot eleven of the fourth 
concession of the township of Creighton, district of Algoma. 
This, and the two following specimens were collected by Mr. A. 
E. Barlow. 

A white sub-translucent quartz, in parts coated with ferric 
hydrate. Weight of sample, one pound. 

It contained neither gold nor silver. 

36.-From Ahn's opening on lot eleven of the fourth concession of the 
township of Creighton, district of Algoma. 

An association of white sub-translu cent quartz with small quan
tities of white ankerite and a greeniBh-white felspar. The speci
men was, in parts, coated with ferric hydrate. Weight of sample, 
fifteen ounces. 

It contained neither gold nor silver. 
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37.-Frnm Gordon's opening on lot two of the fourth concession of Gold and 

h h . f F · b k d" t · t f Al silver assays t e towns ip o i air an , is nc o goma. cont. ' 

A white sub-translucent to opaque quartz, in parts coated with Province of 
Ontario, cont. 

ferric hydrate. W;iight of sample, ten ounces. 

It contained neither gold nor silver. 

38.-From about two miles east of Algoma Mills, township of Long, 
district of Algoma. Examined for Mr. E. I. Skead. 

An association of white sub-translucent to dark gray quartz 
with a little dark green chloritic schist, carrying :;mall quantities 
of pyrite. Weight of sample, two pounds eight ounces. 

It contained neither gold nor silver. 

39.-From the centre of large vein of quartz, Ophir mine, lot twelve 
of the third concession of the township of Galbraith, district of 
Algoma. This, and the nine following specimens were collected 
by Dr. R. Bell. 

White sub-translucent quartz carrying very large quantities 
of pyrite. Weight of sample, three pounds ten ounces. It was 
found to contain : 

Gold ... . ...... .... 0·175 of an ounce to the ton of 2,000 lbs. 
Silver ... ....... ·.. . none. 

40.-From the foot or north wall, west end of Ophir mine, lot twelve 
of the third concession of the township of Galbraith, district of 
Algoma. 

A grayish-white sub-translucent quartz, in parts stained and 
coated with ferric hydrate, through which was disseminated a few 
grains of pyrite. Weight of sample, one pound ten ounces. 
Assays gave : 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ .. trace. 
Silver ............... _ . . . . . . . . . . . . . . . ....... . .... none. 

41.-From the hanging or south wall, west end of Ophir mine, lot 
twelve of the third concession of the township of Galbraith, dis
trict of Algoma. 

A white sub-translucent honeycombed quartz, the cavities of 
which were filled with ferric hydrate. It contained : 

Gold . . . . . • . . . . . . • . . . trace. 
Silver . .... . ... .... . . 0·175 of an ounce to the ton of 2,000 lbs. 
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42.-From near the hanging wall, eastern opening of Ophir mine, lot 
twelve of the third _ concession of the township of Galbraith, dis
trict of Algoma, 

An associat;ion of grayish-white to dark J!,ray quartz with a small 
quantity of white calcite, carrying a somewhat large quantity of 
copper-pyrites and a few flakes of native gold. It was found 
to contain: 

Gold .. ..... .... ... 0· 583 of an ounce to the ton of 2,000 lbs. 
Sil \'er . . ........ none. 

±3.-From o. 3 shaft, lot five of the fourth concession of the township 
of Denison, district of Algoma. 

White sub-translucent quartz carrying small quantities of 
galena. Weight of sample, one pound eleven ounces. Assays gave: 

Gold .......... . ....... trace. 
Silver ............... 0'525 of an ounce to the ton of 2,000 lbs. 

44.-An average of six samples of crushP.d material from the east half 
of the Ross location, three miles north of tbe nort;hern township 
line of the township of Morgan, district of Algoma. 

The material, consisting of more or less weathered copper and 
iron-pyrites, weighed six ounces. 

It contained neither gold nor silver. 

45.-From Simpson's mine, near Whitefish station on the line of the 
Canadian Pacific Railway, lot eleven of the second concession of 
the township of .Graham, district of Algoma. 

A coarse to fine powder, composed of iron-pyrites with some sili
ceous matter. Weight of sample, three ounces. It was found on 
assay to contain: 

Gold . ........... 0·350 of an ounce to the ton of 2,000 lbs. 
Silver ........... none. 

46.-From Simon Obonsoing's mine, on the eighth lot of the third 
concession of the township of Moncrieff, district of Algoma. 

A white sub-translucent, honeycombed quartz, the cavities of 
which were filled with ferric hydrate, through which was dissem
inated numerous small particles of pyrite. Weight of sample, one 
pound one ounce. It contained: 

Gold . . . . , . . . . . . . . . . . . . . . . . . ... trace. 
Silver . . . . ..... .. . . ..•... .. .......... . ..... none. 
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47.-l! rom near the line of the Cauadian Pacific Railway, 480i miles Gold and 

west of Montreal, township of Hess, district of Algoma. ~~;~r assays, 

White crypto-crystalline quartz, stained and coated with ferric ProviJ?-ce of 

h d t W · ht f 1 · A Ontar10, cont. y ra e. e1g o samp e, rune ounces. ssays gave: 
Gold. . . . . . . . . . . . . . . . . . . . . . . . . ................... trace. 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ none. 

48.-From the north-east corner of the township of Plummer, district 
of Algoma. 

An association of white sub-translucent quartz with a lit~le 

reddish-gray dolomite, carrying large quantites of chalcocite and 
a small amount of cuprite. It was found to contain : 

Gold. . . . . . . . . . .. . .. .. . . . . . . . .. .. . .. .. . . . . . .. trace. 
Silver . .................................. none. 

PROVINCE OF MANI'l'OBA. 

49.-From the boring at Deloraine. 
The material consisted of nodules of fine crystalline iron-pyrites 

which were met with, in clay, at a depth of eighteen hundred 
feet. Weight of sample, six ounces. 

lL contained neither gold nor silver. 

50.-From lowest rapid on the L'Oiseau River. Received by Mr. J. 
B. Tyrrell from Mr. J. T. Little. 

A dark gray quartz, stained and coated with ferric hydrnte, 
carrying large quantities of pyrite. W eight of sample, two 
pounds seven ounces. 

It contained neither gold nor silver. 

NORTH-WEST TERRITORY. 

Province of 
Manitoba. 

51.-Frorn the Mudjatick or Cariboo River, a tributary of the Church- North-west 

hill River, district of Saskatchewan. Collected by Mr. J. B. Temtory. 

Tyrrell. 
White sub-translucent quartz, in parts stained with ferric 

hydrate, through which was disseminated numerous fine specks 
of pyrrhotite. 

It contained neither gold nor silver. 

52.--From the Barren Grounds, country near upper post, Great Fish 
River. Collected by Mr. Warburton Pike. 

White sub-translucent quartz, stained with fP.rric hydrate, and 
carrying large quantities of pyrite. Weight of sample, ten ounces. 

It contained neither gold nor silver. 
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PROVINCE OF BRITISH COLUMBIA. 

Of the following-

Specimens Nos. 53-56 are from the East Kootanie district. 
" 57-138 'Vest Kootanie district.* 
" 139- 176 Interior plateau region. 
" 177-191 Coast Ranges and coast region. 

(Specimens Nos. 62-70, 76-86, 90 and 95-138 were collected by Mr. E. D. Ingall: 
Nos. 148-170, by Dr. G. M. Dawson, and Nos. 171-173 by Mr. J. McEvoy.) 

53.-From slope of mountain south of Kinbasket Lake, Columbia 
River, East Kootanie district. Collected by Mr. R. G. McConnell. 

White sub-translucent quartz, in parts stained with ferric 
hydrate, carrying large quantities of coarse crystalline galena. 

The latter, freed from gangue, was found to contain : 
Gold ......... . .. . ...... nonfl. 
Silver . .................. 26 ·250 onnces to the ton of 2, OOO lbs. 

54.-From the vicinity of Glacier House, on the line of the Canadian 
Pacific Railway, East Kootanie district. Collected by Dr. G. 
M. Dawson. 

White sub-translucent quartz, in parts stained with ferric hy
drate, through which was disseminated numerous small grains of 
pyrite. Weight of sample, O'Ile pound seven ounces. It contained : 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Silver .................................. · ...... none. 

55.-From Vermont Creek, Middle .Fork of the Spilimichine River, 
East Kootanie district. Examined for Mr. Vv. A. Jowett. 

A fibrous jamesonite. Assays showed it to contain : 
Gold.... . . .. ...... trace. 
Silver... . . . . . . . . . . 5·833 ounces to the ton of 2,000 lbs. 

56.-From Carbonate Mountain, district of Golden, East Kootanie 
district. Examined for Mr. vValter Scott. 

An association of malachite and azurite with intermixed ferric 
hydrate. Weight of sample, six ounces. It was found to con
tain: 

Gold , . . . . . . . . . . . . . . . none. 
Silver ..... . . . .... . .. 0·292 of an ounce to the ton of 2,000 lbs. 

* Of the mining centres beyond referred to a• being in this district, the Hot 
Springs or Ainsworth camp is in 49° 44' N. Lat., 116° 55' W. I,ong. ; the Kaslo
Slocan mining camp in 40° 57' N. Lat., 117° 12' W. Long. and the Jllecillewaet mines 
in 51° O' N. Lat., 118° O' W. Long. 
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57.-From Prairie Mountain, Bear Creek, Selkirk Range, 
Kootanie district. Examined for Mr. J. J. Driscoll. 

West Gold and 
silver assays, 
cont. 

An association of white sub-translucent quartz with a small Province of 

quantity of a dark gray talcose schist. The specimen, which was ~~~\~~ c~~~: 
stained and coated with ferric hydrate, weighed two pounds five W est K oota

ounces. Assays gave : 
Gold .... . .............. .... .. . . .. . .. . . ... ..... . trace. 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . none. 

58.-From Goat River, KootanieLake, West Kootanie dii:;trict. 
It consisted of tetrahedrite disseminated through a gangue com

posed of white sub-translucent quartz and · fine grained dolomite. 
The specimen, which was more or less coated with blue and green 
carbonate of copper and ferric hydrate, weighed one pound four 
ounces. It was found to contain : 

Gold.... . . . distinct trace. 
Silver .... ... .. ..... 23-.137 ounces to the ton of 2,000 lbs. 

59.-From about five miles from Trail Creek, east side of the Columbia. 
River, West Kootanie district. Examined for Mr. J. 0 . Trethe
way. 

An association of a somewhat fine grained pyrrhotite with pyrite 
and a little chalcopyrite, through which was disseminated small 
quantities of a quartzose gangue. Weight of sample, eight ounces. 

It contained neither gold nor silver. 

60.-From a ledge south of Kootanie River, close to the Columbia 
River, West Kootanie district. Examined for Mr. J. J. Driscoll. 

1\.n association of white sub-translucent quartz with a dark 
gray gneissoid rock and a little dark grayish-green chloritic schist, 
through which was disseminated small quantities of chalcopyrite 
and a few specks of pyrite. The specimen, which was in parts 
coated with ferric hydrate and green carbonate of copper, weighed 
one pound fourteen ounces. It contained : 

Gold. . . . . . . trace. 
Silver .... ... ...... 0"467 of an ounce to the ton of 3,000 lbs. 

61.-From a three-foot ledge situate four miles west of the cinnabar 
claims on Kamloops Lake, West Kootanie district. Examined 
for Mr. S. Macartney. 

A somewhat coarsely crystalline grayish-white limestone, more 
or less thickly coated with ferric hydrate. Weight of sample, 
two pounds eight ounces. Assays showed it to contain : 

Gold. . . . . . . . . . . . . . . . none. 
Silver ...... ........ 1·341 ounce to the ton of 2,000 lbs. 

nie district. 
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62.-This, and the following specimen, is from the Blue Bell claim, 
Illecillewaet mines, West Kootanie district. 

A white sub-translucent quartz, in parts, thickly coated with 
ferric hydrate and green carbonate of copper, carrying large quan
tities of copper-pyrites. Weight of sample, thirteen ounces. It 
was found to contain : 

Gold . .............. none. 
Silver. . . . .......... 11·608 ounces to the ton of 2,000 lbs. 

63.-White sub-translucent quartz, in parts stained with ferric hydrate, 
carrying large quantities of coarsely crystalline galena. As~ays 

gave: 
Gold .......... .. .... none. 
Silver ........ . ...... 40·833 ounces to the ton of 2,000 lbs. 

64.-From the Cariboo claim, Illecillewaet mines, ·west Kootanie 
district. 

An association of white sub-translucent quartz with a grayish
white felsite, carrying small quantities of iron-pyrites. The speci
men, which was in parts coated with ferric hydrate, weighed nine 
ounces. Assays showed it contain : 

Gold ................ nonfl. 
Silver. . . . . . . . . . • . . . . 0 · 223 of an ounce to the ton of 2, OOO lbs. 

65.-From the same claim as the last. 

White sub-translucent quartz, carrying some coarsely crystalline 
galena, a little zinc-blende, and a few grains of pyrite. Weight 
of sample, five ounces. It contained : 

Gold........ none. 
Silver .............. 0·317 of an ounce to the ton of 2,000 lbs. 

66.-From the Edinborough claim, Illecillewaet mines, West Koo
tanie district. 

A somewhat finely crystalline galena in a gangue of white sub
translucent quartz. The galena, freed from gangue, contained: 

Gold..... .. . . none. 
Silver .............. 39·375 ounces to the ton of 2,000 lbs. 

67.-From the same claim as the preceding specimen. 

A coarse crystalline galena, through which was disseminated a 
trifling amount of a gray quartzose rock. Weight of sample, one 
and a quarter ounce. It was found, on assay, to contain : 

Gold . . . . . . . . . . . . . . trace. 
Silver ............... 204·166 ounces to the ton of 2, OOO lbs. 
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68.-From the Elizabeth claim, Illecillewaet mines, West Kootanie Gold and 

district. silver assays, 
cont. 

The material, which was in a pulverulent form, was found to Province of 
British Col
umbia, cont. contain: 

Gold. . . . . . _ . _ none. 
Silver . .............. 692·708 ounces to the ton of 2,000 lbs. 

69.-From the same claim as the preceding specimen. 
A coarsely crystalline galena, in parts coated with ferric hydrate. 

Weight of sample, seven ounces. It contained : 

Gold ...... . .. . . . . .. none. 
Silver. . . . . . . . . . . . . . . 318 · 646 ounces to the ton of 2, OOO lbs. 

70. - Also from the Elizabeth claim. 

A friable admixture of calcite, galena and pyrite. Weight of 
sample, two ounces. Assays gave: 

Gold. . . . . . . . . . . . . . none. 
Silver ... . .......... 149 '479 ounces to the ton of 2,000 lbs. 

71.-·-From the same claim as that just referred to. 
An association of coarse to fine crystalline galena, through 

which was disseminated a small amount of quartzose gangue. It 
was found to contain : 

Gold .............. none. 
Silver ........... : . .. 175 ·729 ounces to the ton of 2,000 lbs. 

72.-Another specimen from this claim, 
Consisting of a coarse crystalline galena, gave on assay : 

Gold .. .... . ......... none. 
Silver.... ... . . . . .. 109' 375 ounces to the ton of 2,000 lbs. 

73.-Also from the Elizabeth claim. 
A more or less weathered, fine to coarse crystalline galena. 

Weight of sample, eight ouuces. Assays gave : 

Golcl . . . . . . . . . . . . . . ~race. 

Silver . ............. 142'916 ounces to the ton of 2,000 lbs. 

7 4.-From the Scotia. claim, Fish Creek, West Kootanie district. 
A highly weathered rock matter, consisting of fragments of 

white and blackish-gray quartz with kaolin. The material, which 
was assayed on behalf of Mr. Walter Scott-

Oontained neither gold nor silver. 

West Koota
nie district, 
cont. 
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75.-From Fish Creek, which flows into the north-east arm of Upper 
Arrow Lake, West Kootanie district. 

A fine crystalline and fibrous form of galena, in a gangue of 
white sub-translucent quartz. Weight of sample, one ounce. It 
contained: 

Gold .... . .. ... ..... . none. 
Silver ...... . . .. , .... 110·417 ounces to the ton of 2,000 lbs. 

76.-From Fishburn's claim, Illecillewaet mines, West Kootanie 
district. 

Zinc-blende, more or less thickly coated with ferric hydrate. It 
was found, on assay, to contain : 

Gold .... . ......... .. none. 
Silver ... . . .. . ...... 5·333 ounces to the ton of 2,000 lbs. 

77.-From the Gold Hill claim, Illecillewaet mines, West Kootanie 
district. 

A coarsely crystalline galena in a gangue of finely crystalline 
white limestone. Weight of sample, one pound two ounces. The 
galena, freed from gangue, was found to contain : 

Gold . ... . ....... .. . none. 
Silver .. . . . .. .. .. . ... 18'958 ounces to the ton of 2,000 lbs. 

78.-From the Herring-back claim, Illecillewaet mines, W est Koot
anie district. 

Zinc-blende together with a little pyrite, in a gangue of fine 
crystalline dolomitic limestone. 

It contained neither gold nor silver. 

79.- Also from the Herring-back claim. 
A fine-crystalline galena, in a quartzose gangue. Assays 

gave: 

Gold . ......... . . .... none. 
Silver ......... . . . . .. 10 ·208 ounces to the ton of 2,000 lbs. 

80.-From the Jumbo claim, Illecillewaet mines, West Kootanie 
district. 

An association of white sub-translucent quartz with gray 
chloritic schist. W eight of sample, six ounces. It contained: 

Gold . .......... . . . .. none. 
Silver. . . . . . . . . . . • . . . 0 · 525 of an ounce to the ton of 2, OOO lbs. 
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81.-From the same claim as the last. Gold and 

h d t 
silver assays, 

A white opaque quartz, in parts stained with ferric y ra e, cont. 

carrying a finely crystalline galena and some pyrite. Weight of Province of 
British Col-

sample, twelve ounces. Assays showed it to contain: umbia, cont. 

Gold . . . . . . . . . . . . . . . . none. 'Vest Koota-
Sil ver . . ........... .. 12"075 ounces to the ton of 2,000 lbs. nie di•trict, 

cont. 

82.-From the Lanark claim, Illecillewaet mines, West Kootanie 
district. 

A coarsely crystalline galena, in parts coated with ferric hy
drate. Weight of sample, nine ounces. It was found to contain: 

Gold ... .. ... . .. . . ... none. 
Silver . . . . . . . . . . . . 57 ·604 ounces to the ton of 2,000 lbs. 

83.-Froru the same claim as the preceding specimen. 
A coarsely crystalline galena in a gangue of white sub-translu

cent quartz. Weight of sample, two ounces. The galena, freed 
from gangue, was found to contain : 

Gold . .... . .none. 
Silver. . . . . . . . . . ..... 73 · 646 ounces to the ton of 2,000 lbs. 

84.-Also from the Lanark claim. 

A white sub-translucent quartz, stained with ferric hydrate, 
carrying smalrquantities of coarsely crystalline galena. Weight 
of sample, seven ounces. Assays gave : 

Gold . .. ............. non . 
Silver . ... .... ... ..... 6"533 ounces to the ton of 2,000 lbs. 

85.-From the Maple Leaf claim, Illecillewaet mines, West 
Kootanie district. 

Limestone, in parts coated with ferric hydrate, carrying small 
quantities of coarsely crystalline galena. vVeight of sample, four
teen ounces. It contained : 

Gold ....... .. . . .none. 
Silver ............ .... 8·021 ounces to the ton of 2,000 lbs. 

86.-From the Sanquhar claim, Illecillewaet mines, W est Kootanie 
district. 

An association of coarsely crystalline limestone with a little 
white sub-translucent quartz, carrying small quantities of coarsely 
crystalline galena. Weight of sample, one pound one ounce. 
Assays showed it to contain : 

Gold .... .... . .. .. ...... none. 
Silver . . . . . • . . . . . • . . 4 · 842 ounces to the ton of 2,000 lbs. 
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87.-From the same claim as the preceding specimen. 
A coarsely crystalline galena, coated with ferric hydrate. 

Weight of sample, five ounces. A ssays gave: 

Gold .. . ...... . . . ...... none. 
Silver . .... . . . . .. ... .. . . . 106 "854ounces to the ton of 2,000 lbs. 

88.-Also from the Sanquhar claim. 
A coarsely crystalline galena, in a gangue of coarse crystal

line limestone. Weight of sample, six ounces. It was found to 
contain : 

Gold ...... . ..... . .. . none. 
Silver .. . .... . ... . 14·817 ounces to the ton of 2,000 lbs. 

89.- From the Silver Bow claim, Illecillewaet mines, W est K ootanie 
district. Examined for Mr. Walter Scott. 

Bornite, through which was disseminated a little white sub
translucent quartz. The specimen, which was more or less coated 
with green carbonate of copper, weighed eight ounces. On assay 
it was found to contain : 

Gold . . .... . ... . . .. . . very di st inct trace. 
Silver . . .. . .... , . .. . . 19·075ounces to t he ton of 2,000 lbs. 

90.-From the Iron Schist Belt claim, Illecillewaet mines, West 
Kootanie district. 

A white sub-translucent quartz, carrying a somewhat large 
amount of hematite. Weight of sample, one pound. 

It contained neither gold nor silver. 

91.- From the Ill ecillewaet, W est Kootanie district. 

An associa tion of white sub-translucent quartz with small quan
tities of pale greenish-white euphyllite. The specimen, which 
was, in parts, coated with ferric hydrate, weighed seven ounces. 

I t contained neither gold nor silver. 

92.-From the Goat Cave claim, Illecillewaet mines, West Kootanie 
district. 

White sub-translucent qua rtz carrying a somewhat large amount 
of galena. The specimen, which was in parts coated with f~rric 
hydrate, weighed eleven ounces. It contained : 

Gold.... . . . . none. 
Silver .. . ... . .... . . . . 158· 227 ounces to the ton of 2,000 lbs. 
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93.-From the same claim as the preceding specimen. Gold and 
silver assays, 

An association of white sub-translucent quartz with a little cont. 

chloritic schist, carrying a eomewhat large amount of cralena. Province of 
~ 0 British Col-

W eight of sample, two ounces. Assays gave: umbia, cont. 

Gold . . . . . . . . . . . . . . none. West Koota-
Sil ver ............... 216"562 ounces to the ton of 2,000 lbs. nie district, 

cont. 

94.-From the Sutton claim, North Fork of the Illecillewaet River, 
W est Kootanie district. 

An association of coarse crystalline pyrite and fine grained 
galena. Weight of sample, six ounces. It was found to contain : 

Gold ........ . .. .... . none. 
Silver .......... .. .. 24'062 ounces to the ton of 2,000 lbs. 

95.-From the Dictator claim, Hot Springs or Ainsworth camp, 

West ·Kootanie district. 
An association of a fine crystalline grayish-white dolomitic lime

stone with some mica-schist, through which was disseminated 
small quantities of a coa1:sely crystalline galena. Weight of 
sample, one pound two ounces. The galena, freed from gangue, 
was found to contain : 

Gold . , . . . . . . . . . . . . none. 
Silver ......• . ..... 137·083 ounces to the ton of 2,000 lbs. 

96.-From the Kraeo claim, Hot Springs or Ainsworth camp, West 
Kootanie district. 

A coarsely crystalline galena with a little zinc-blende, in a 
gangue of fine crystalline, grayish-white dolomitic limestone. 
Assays gave : 

Gold .. .. . ... .... ... none. 
Silver . . . . . . . . . . . . . . . 29 · 896 ounces to the ton of 2, OOO lbs. 

97.-From the same claim as the preceding specimen. 

Consisted of zinc-blende in a gangue of finely crystalline dolo
mitic limestone. The zinc-blende, freed from gangue, was found 
to contain: 

Gold........ none. 
Silver ............... 10·208 ounces to the ton of 2,000lbs. 

98.-From the Neosho claim, Hot Springs or Ainsworth camp, Weet 
Kootanie district. 

Weathered rock matter. Weight of sample, five ounces. It 
was found to contain : 

Gold ........ .. ...... none. 
Silver . . .. .... .. . .. 178 · 675 ounces to the ton of 2,000 lbs. 
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99.-From the Skyline claim, Hot Springs or Ainsworth camp, West 

Kootanie district. 

A grayish-white crypto-crystalline quartz, carrying small quan
tities of zinc-blende and co·irsely crystalline galena. Weight of 
sample, two pounds seven ounces. It contained : 

Gold. . . . ......... di~tinct trace. 
Silver ....... .... 68 ·425 ounces to the ton of 2,000 lbs. 

100.-From the Lady of the Lake claim, Hot Springs or Ainsworth 
camp, West Kootanie district. 

A somewhat coarsely crystalline galena, distributed through a 
calcareous gangue. The galena, freed from gangue, contained : 

Gold . none. 
Silver .............. 164·792 ounces to the ton of 2,000 lbs. 

101.-From the Beaver claim, Kaslo-Slocan mining camp, West Koo
tanie district. 

A weathered limestone, in parts stained with blue and green 
carbonate of copper. Weight of sample, thirteen ounces. Assays 
showed it to contain : 

Gold . .. . . . . . . none. 
Silver ............... 12·250 ounces to the ton of 2,000 lbs. 

102.-From the Best claim, Kaslo-Slocan mining camp, West Kootanie 
district. 

An association of white, opaque quartz with a little white lime
stone, carrying small quantities of galena and iron-pyrites. Weight 
of sample, five ounces. It contained : 

Gold ............... none. 
Silver . ........... .. 107 858 ounces to the ton of 2,000 lbs. 

103.-From the same claim as the preceding specimen. 

A fine crystalline and massive galena with a little pyrite and 
zinc-blende, in a gangue composed of white opaque quartz and a 
little coarsely crystalline limestone. The metallic sulphides, 
freed from gangue, contained : 

Gold ... .. . . . . ..... none. 
Silver. . . . . . . . . . . 148 · 750 ounces to the ton of 2, OOO 1 bs. 

104.-Also from the Best claim. 

An exteriorly weathered specimen of coarsely crystalline galena. 
Weight of sample, one pound twelve ounces. Assays gave : 

Gold ...... . ....... none. 
Silver . . . . . . . . . . , . 521·354 ounces to the ton of 2,000 lbs. 



HOFFMANN•] CHEMICAL CONTRIBUTIONS. 63 R 

105.-From the Blue Bird claim, Kaslo-Slocan mining camp, 
Kootanie district. 

West Gold and 
silver assays, 
cont. 

A coarsely crystalline galena, so-called curved-face ore. 
found to contain: 

It was Province of 
British Col
umbia, cont. 

Gold ...... none. 
Silver ..... . 146'562 ounces to the ton of 2,000lbs. 

106.-From the same claim as the preceding specimen. 

A coarsely crystalline galena, more or less thickly coated with 
yellow, earthy carbonate of lead. A specimen of the so-called 
curved-face ore. It contained : 

Gold ...... , . . . . . . . . none. 
Silver ........ .. . ... 1fi5 ·312 ounces to the ton of 2,000 lbs. 

107.-Also from the Blue Bird claim. 
A coarsely crystalline galena, so-called ribbed ore. Assays 

showed it to contain : 
Gold.............. none. 
Silver .... .......... 150·208 ounces to the ton of 2,000 lbs. 

108.--Another specimen from this claim-
Consisting of a somewhat coarsely crystalline galena-the so

called spangle ore, was found to contain: 
Gold .. . . . . . . . . . . . non6. 
Silver ... . ..... . ... 182'292 ounces to the ton of 2,000 lbs. 

109.--From the Dardanelles claim, Kaslo-Slocan mining camp, West. 
Kootanie district. 

A very fine crystalline galena, traversed by a thin seam of 
white quartz and containing, in parts, a few small aggregations of 
pyrargyrite. The galena, freed from gangue, was found to con
tain : 

Gold . . . . . . . . . . . . . . . . none. 
Silver ... . ... . .. . .. . . 360 · 208 ounces to the ton of 2, OOO lbs. 

110.-From the Florence claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A reddish-yellow ochre. Assays of this gave : 
Gold . . . . . . . . . . . . . . . . none. 
Silver . . . . . . . ...... . o· 357 of an ounce to the ton of 2,000 lbs. 

111.-From the Freddie Lee claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A coarsely crystalline galena. It contained : 
Gold . . . . . . . . . . . . none. 
Silver ...... . .. . ..... 120· 312 ounces to the ton of 2,000 lbs. 

West Koota
nie district, 
cont. 
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112.-From the same claim as the preceding specimen. 
A 11omewhat coarsely crystalline galena, so-called spangle ore. 

Assays gave: 

Gold ................... none. 
Silver ....... . ........... 153·125 ounce& to the ton of 2,000 lbs; 

113.-Also l'rom the :Freddie Lee claim. 
A red ocbreous material 

coated with ferric hydrate. 
with intermixed fragment of galena 
It was found on assay to contain: 

Gold .......... . ... . . none. 
Silver . . .. . ... 136·354 ounces to the ton of 2,000 lbs. 

114.-From the Great Western claim, Kaslo-Slocan mining camp, 
West Kootanie district. 

A somewhat coarsely. crystalline galena., so-called spangle ore. 
It contained: 

Gold ...... . ...... none. 
Silver . .......... ... 341·146 ounces to the ton of 2,000 lbs. 

115.-From the Ibex claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A somewhat finely crystalline galena, in parts stained with 
ferric hydrate. Assays showed it to contain : 

Gold ................ none. 
Silver ............. . . 79·479 ounces to the ton of 2,000 lbs. 

116.-From the same claim as the preceding specimen. 
An association of zinc-blende, with a little coarsely crystalline 

galena. It contained : 
Gold ........ . ....... none. 
Silver.... . . . . . . .... 26·250 ounces to the ton of 2,000 lbs. 

117.-From the Lucky Jim claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

Coarsely crystalline galena in association with a little finely 
crystalline white limestone. The galena, freed from gangue, was 
found to contain : 

Gold ..... . . . .... . .. none. 
Silver............ . . . . 91 •875 ounces to the ton of 2,000 lbs. 

118.-From the Monte Cristo claim, Kaslo-Slocan mining camp, W est 
Kootanie district. 

A finely crystalline galena. Assays gave: 
Gold ...... . ......... none. 
Silver...... . ..... 63 ·437 ounces tu the ton of 2,000 lbs. 
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119.- From the Montezuma claim, Kaslo-Slocan mining camp, West Gold and 
silver assays, 
cont. Kootanie district. 

A yellow, ochreous earth. It was found to contain : 
Gold......... none. 
Silver ...... . . .. ..•... 2()·417 ounces to the ton of 2,000 lbs. 

120.-From the same claim as the preceding specimen. 

A somewhat coarsely crystalline galena, in parts coated with 
ferric hydrate and earthy carbonate of lead. Assays showed it 
to contain : 

Gold .. .. . .. ......... none. 
Silver . ........ . .. 102·083 ounces to the. ton of 2,000 lbs. 

121.-Also from the Montezuma claim. 

A somewhat coarsely crystalline galena, so-called spangle ore. 

It contained : 

Gold ....... . .. .. ... none. 
Silver. . . .. .. ..... .. 136·354 ounces to the ton of 2,000 lbs. 

122.--From the Payne claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A coarsely crystalline galena. It was found to contain : 

Gold . . .............. none. 
Silver. . . . . . . ... . ... 15-1 ·5 3 ounces to the ton of 2,000 lbs. 

123.-From the same claim as the preceding specimen. 
A finely crystalline galena. It contained : 

Gold......... none. 
Silver . . .... .. . . .. l SG · 667 ounces to the ton of 2,000 lbs. 

124.-Also from the Payne claim. 

A somewhat coarsely crystalline galena, locally known as 
spangle ore. Assays showed it to contain: 

Gold......... none. 
Silver .... . ...... . ... 172"083 ounces to tile ton of 2,000 lbs. 

125.-Another specimen from this claim-

Consisting of a coarsely crystalline galena, in parts stained and 
coated with ferric hydrate, was found to contain : 

Gold..... . . none. 
Silver . .... . ........ 120·312 ounces to the ton of 2,000)bs. 
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126.-From t.he Silver Tip claim, Kalso-Slocan mining camp, West 
Kootanie district. 

A brownish-black zinc-blende, in a gangue of somewhat coarsely 
crystalline limestone. Assays gave: 

Gold .. . . . .... . .... . none. 
Silver... . ......... 73·267 ounces to the ton of 2,000 lbs. 

127.-From the Slocan Boy claim, Kaslo-Slocan mining camp, West 
Koota.nie district. 

A finely crystalline galena. It was found, on assay, to contain: 
Gold . . . . . . . . . . none. 
Silver..... . .. 123'229 ounces to the ton of 2,000 lbs. 

128.-From the Slocan Star claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

An association of a somewhat finely crystalline galena with 
small quantities of iron-pyrites. It contained : 

Gold . . . . . . . . . . . . . . . none. 
Silver ...... . .. . 73 · 646 ounces to the ton of 2,000 lbs. 

l '39.-From the Solo claim, Kaslo-Slocan mining camp, West Kootanie 
district. 

A somewhat coarsely crystalline galena in a gangue of dolomi
tic limestone. The galena, freed from the gangue, was found to 
contain: 

Gold .... . none. 
Silver ........ . 38'612 ounces to the ton of 2,000 lbs. 

130.-From the Triangle claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A finely crystalline galena, more or less thickly coated with 
ferric hydrate. Assays gave : ' 

Gold........ none. 
Silver . . . . . . . .. . . . . . l 36 · 354 ounces to the ton of 2, OOO 1 bs. 

131.-From t.he same claim as the preceding specimen. 
A coarsely crystalline galena, more or less thickly coated with 

ferric hydrate. It was found, on assay, to contain: 
Gold ....... . ...... none. 
Silver .... . .......... 107'184 ounces to the ton of 2,000 lbs. 

132.-From the Washington claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A finely crystalline galena. It contained : 
Gold . .. . .......... none. 
Silver .....•....... 110·104 ounces to the ton of 2,000lbs. 
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133.- From the same claim as the preceding specimen. 
A coarsely crystalline galena. Assays gave: 

Gold..... . . . . . none. 
Silver ............. 126"146 ounces to the ton of 2,000 lbs. 

67 R 
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An association of 
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to contain: 

limestone and chloritic-schist, carrying small 
The latter, freed from gangue, was found 

Gold . . . . . . . . . . . . . . . none. 
Silver ........ . ..... 166'250 ounces to the ton of 2,000 lbs. 

135.- Also from the Wellington claim. 

A yellowish-brown earthy matter. Assays showed it to con
tain: 

Gold . . . . . . . . . trace. 
Silver . . . . . . . . . . . . 1630 · 416 ounces to the ton of 2, OOO lbs. 

136.- From the White Heather claim, Kaslo-Slocan mining camp, 
West Kootanie district. 

A coarsely crystalline galena together with a little copper
pyrites, in a gangue of weathered rock. The galena, freed from 
gangue, was found to contain : 

Gold . . . . . . . . . . none. 
Silver . . .. .... . .... 48 · 854 ounces to the ton of 2,000 lbs. 

137.-From the Yosemite claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A coarsely crystalline galena in association with a lit.tle pyrite. 
It was found, on assay, to contain: 

Gold . . . . . . . . . . none. 
Silver . ... .. . . 146·562 ounces to the ton of 2,000 lbs. 

138.- From the Okanagan claim, Kaslo-Slocan mining camp, West 
Kootanie district. 

A compact galena in a gangue of white sub-translucent quartz. 
Assays gave : 

Gold . . . . . . . . . . . . trace. 
Silver . ...... ....... 116 '783 ounces to the ton of 2,000 lbs. 
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139.-From an outcrop, about seven miles from Kamloops, Interior 
plateau region. Examined for Mr. J. W. Mackay. 

It consisted of pyrite and a ferriferous zinc-blende in a gangue 
of white quartz. Weight of sample, three ounces and a half. It 
was found to contain : 

Gold ... ........ . . . none. 
Siher . . . . . . . . . . . . . 7 · 2!Jl ounces to the ton of 2, OOO 1 bs. 

140.-From Mosquito Flat, North Thompson River, about sixty miles 
from Kamloops, Interior plateau region. Examined for l\1r. J . 
W. Mackay. 

An association of yellowish-brown zinc-blende, with very small 
quantities of galena. The specimen, which was more or less 
stained and coated with ferric hydrate, contained: 

Gold. . . . . . . . . . . . . . . none. 
Silver .............. 11·6G6 ounces to the ton of 2,000 lbs. 

141.-From the same locality as the preceding specimen, but from a 
different lode. Examined for Mr. J. W. Mackay. 

Consisted of galena and zinc· blende in a gangue of quartz. 
The specimen, which weighed fifteen ounces, was more or less 
stained and coated with ferric hydrate. Assays gave: 

Gold . .. ....... ... none. 
Silver..... . . .... ... 48·125 ounces to the ton of 2,000 lbs. 

142.-From the Foster mine, Thompson siding, on the line of the Ca
nadian Pacific Railway, Interior plateau region. 

The material, which was taken from a depth of ten feet, con
sisted of a fine crystalline magnetite together with a small amount 
of pyrrhotite, in a gangue of fine crystalline limestone, with a 
little serpentine. W eight of sample, one pound four ounces. 

It contained neither gold nor silver. 

143.-Also from the Foster mine, but taken from a greater depth, 
namely twenty feet. 

The material, which consisted of numerous fragments, was com
posed of a fine crystalline magnetite and a coarse crystalline 
pyrite in a gangue of white sub-translucent quartz associated with 
a dark yellowish-green chloritic schist and white calcite. Weight 
of sample, three pounds one ounce. 

It contained neither gold nor silver. 
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Gold a.nd 
. silver assays, 

An intimate association of white quartz and felspar, carrying cont. 

144.-From near Hope, Fraser River, Interior plateau region. 

small quantities of copper-pyrites. Assays gave : Province of 
British Col
umbia, cont. Gold . . . . . ... none. 

Silver.... . ....... 0·758 of an ounce to the ton of 2,000 lbs. 

145.-From Si wash Creek, Okanagan Lake, Interior plateau region. 
Examined for Mr. G. De Wolf. 

A white opaque quartz, traversed by bands of a dark gray 
quartzo-felsphatic rock, through which was disseminated numerous 
small crystals of pyrite. The specimen, which was more or less 
thickly coated with ferric hydrate, weighed one pound twelve 
ounces. 

It contained neither gold nor silver. 

146.-From the Sh-ha-ha-nih Indian R eserve, Lower Nicola River, 
Interior plateau region. This, and t he following specimen, was 
examined for Mr. J. vV. Mackay. 

A coarse crystalline limestone, stained and coated with ferric 
hydrate, through which was disseminated a few particles of pyrite. 
W eight of sample, two pounds nine ounces. It contained : 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trac!). 
Silver .... . ...... ....... . .. ............. .... .. ... none. 

147.-From the claim of Frank Allingham on the right bank of 
the North Thompson River, thirty miles above the mouth of 
the Clearwater River, Interior plateau region. 

An association of white sub-translucent quartz with white crys
talline dolomite carrying small quantities of tetrahedrite and 
pyrite. W eight of sample, two pounds six ounces. Assays gave: 

Gold . . . . . . . . . . . . . . . . . trace 
Silver .... .... ... . ..... 1·925 ounce to the ton of 2,000 lbs. 

148.--From the west side of the mouth of Botanie Creek, Thompson 
River, north of Lytton, Interior plateau region. 

Consisted of a conglomerate made up, for the most part, of 
rounded and angular fragments of quartz cemented together by 
ferric hydrate. Weight of sample, ten ounces. 

It contained neither gold nor si lver 

149.- From the west side of Rat Creek, about six: miles from its entry 
into Bonaparte River, Interior plateau region. 

A light to dark gray conglomerate. W eight of sample, t en 
ounces and a half. 

It contai1rnd neither gold nor silver. 

Interior pla
teau region, 
cont. 
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150.-From a mile and a half south-west of Copper Creek, near Kam
loops Lake, Interior plateau region. 

A dark gray conglomerate. Weight of sample, six ounces. It 
was found to contain : 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Silver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . none. 

151.-From one mile south of Lac a la Fourche, south of NicolaLake, 
Interior plateau region. 

A weathered conglomerate. Weight of sample, four ounces. 
Assays gave: 

Gold. . . . . . . . . . . . . . . . • . . • . . . . . . • . . . . . . . . . . . . . . . . trace. 
Silver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . none. 

152 -From near longest lake in Garde Lafferty, north-west of and 
near Kam loops, Interior plateau region. 

A highly weathered conglomerate. Weight of sample, twelve 
ounces. 

It contained neither gold nor silver. 

153.-From three miles west of McLean's Lake, west of Ashcroft, 
Interior plateau region. 

A light to dark gray brecciated conglomerate. vVeight of 
sample, fourteen ounces. 

It contained neither gold nor silver. 

154.-From the Upper Nicola, about two miles <l.bove Guichon's house, 
Interior plateau region. 

Gray quartz, thickly coated with ferric hydrate. Weight of 
sample, one pound. It contained: 

Gold . . . . . . . trace. 
Silver .......... . . .......... .... none. 

155.-From head of Skull Creek, west side of the North Thompson 
River, Interior plateau region. 

A white sub-translucent quartz, in association with small quan
tities of a very dark gray schist, in parts stained with £e1 ric hydrate. 
Weight of sample, two pounds four ounces. 

It contained neither gold nor silver. 

156.-From near Pooytl Mountain, Interior plateau region. 
An association of grayish-white granite with white opaque 

quartz, stained and coated with ferric bydr ... te. Weight of sample, 
one pound two ounces. Assays gave: 

Gold. .. .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . trace. 
Silver .. . .. . . ... . ....... ... •.... none. 
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157.-Also from near Pooytl Mountain. Gold and 

White opaque to 
with ferric hydrate. 
half. It contained : 

sub-translucent quartz, stained and 
Weight of sample, thirteen ounces 
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Gold ......... . trace. 
Silver . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . none. 

158.- From mountains east of Lytton, Interior plateau region. 
A highly weathered rock. Weight of sample, fourteen ounces. 

It contained neither gold nor silver. 

159.-From near Savona, on the line of t he Canadian Pacific Railway, 
Interior plateau region. 

White sub-translucent quartz, carrying very appreciable quan
tities of mispickel. Weight of sample, twelve ounces. It was 
found to contain : 

Gold .. .. ..... .. . .. .. trace. 
Silver ..... . . . .. . .. none. 

160.-From near Monashee mine, head of Cherry Creek, Shuswap 
River, Interior plateau region. 

An association of white sub-translucent quartz, calcite, and 
dark green diorite, carrying large quantities of pyrrhotite and a 
small quantity of chalcopyrite. Weight of sample, two pounds 
twelve ounces. Assays gave: 

Gold ...... . 
Silver . 

trace. 
none. 

161.-From the Monashee mine, referred to in connection with the 
preceding specimen. 

A grayish-white crypto-crystalline and dark gray compact 
quartz, in parts stained with ferric hydrate, through which was 
disseminated a few grains of pyrite. Weight of sample, one 
pound eleven ounces. It contained : 

Gold ... .. . ... . 
Silver ........ .. 

trace. 
none. 

162.-Also from the Monashee mine, taken from tunnel C. 

White sub-translucent quartz, in parts coated with a yellowish
white ochreous material. Weight of sample, one pound twelve 
ounces. Assays showed it to contain : 

Gold. . . . . . . . . . . . . di stinct trace. 
ilver ... .. .... . ... o· 350 of an ounce to the ton of 2,000 lbs. 

Interior pla
teau region, 
cont. 
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163.-Another specimen from this mine, taken from tunnel E-
Consisting of white sub-translucent quartz, more or less stained 

and coated with ferric hydrate, carrying small quantities of chalco
pyrite and galena; and which weighed three pounds and a half, 
was found to contain : 

Gold... . .... 0·583 of an ounce to the ton of 2,000 lbs. 
Silver.... . . . ... 2·683 ounces 

164.-From Watching Creek, a branch of Tranquille River, Interior 
plateau region. 

White sub-translucent to opaque quartz, associated with small 
quantities of dark gray argillite. Weight of sample, one pound 
eleven ounces. Assays gave : 

Gold . . . . . . . . . . . . . . . . . . . . . trace. 
Silver .. .............. . none. 

165.-From Poison Hill, west side of the orth Thompson River, 
Interior plateau region. 

An association of white limestone with a small amount of white 
sub-translucent quartz, traversed by thin seams of pyrite, and in 
parts stained and coated with ferric hydrate. \Veight of sample, 
one pound fifteen ounces. 

It contained neither gold nor silver. 

166.-From between Louis Creek and Barriere River, east side of the 
North Thompson River, Interior plateau region. 

An association of white sub-translucent quartz with small 
quantities of dark gray schist. The specimen, which was in parts 
stained and coated with ferric hydrate, weighed one pound 
thirteen ounces. It contained : 

Gold ... 
Silver .. .. ............. . ............... . 

trace. 
none. 

167.-From Moore's Creek, we t side of 8tump Lake, Interior plateau 
region. 

A white felstone, in parts stained and coated with ferric 
hydrate. Weight of sample, one pound ten ounces. 

It contained neither gold nor silver. 

168.-From Chi-wowh Creek, Thompson River, opposite Spences 
Bridge, Interior plateau region. 

A highly weathered rock. Weight of sample, one pound ten 
ounces. Assays showed it to contain : 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Silver . . .. . . .. . . . . . . . . . . . none. 
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169.-Frnm near Sin-soon-kum Lake, west side of the North Thompson Gold and 

River Interior plateau region. silver assays, 
' cont. 

An association of white sub-translucent quartz with small Province of 

quantities of green chloritic schist. The specimen, which was in Bribtish Coll
um 1a, c01t . 

parts stained and coated with ferric hydrate, weighed one pound Interior pla· 

ei"ht ounces. It contained : teau region, 
0 cont. 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. -Silver ............... . .......... . none. 

170.-From Moore's Creek, about three miles north of Nicola Lake, 
Interior plateau region. 

A white sub-translucent quartz stained with ferric hydrate. 
Weight of sample, one pound two ounces. 

It contained neither gold nor silver. 

171.-From near trail, half a mile west of mouth of Copper Creek, 
north side of Kamloops Lake, Interior plateau region. 

A weathered granitoid rock. Weight of sample, one pound 
fourteen ounces. 

It contained neither gold nor silver. 

172.-From about two hundred yards south-west of the locality 
whence the preceding specimen was obtained. 

A weathered conglomerate. Weight of sample, one pound six 
ounces. 

It contained neither gold nor silver. 

17 3.- From two miles west of Cinnemousun Narrows, Shuswap Lake, 
south side, Interior plateau region. 

An association of a very fine granular pyrrhotite with small 
quantities of a gneissoid rock. The specimen, which was much 
weathered, weighed one pound fourteen ounces. 

It contained neither gold nor silver. 

17 4.-From the Tenderfoot claim, Copper 
loops Lake, Interior plateau region. 
Christie. 

Creek, north side of Kam
Examined for Mr. F. Y. 

An earthy admixture of ferric hydrate and blue and green 
carbonate of copper. Weight of sample, fourteen ounces. Assays 
gave: 

Gold. . . . . . . . . . . trace. 
Silver ..... . ...... . . .. 18·200 ounces to the ton of 2,000 lbs. 
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175.-From the same claim as the preceding specimen. 
It consisted of bornite, thickly coated with ferric hydrate. 

Weight of sample, an ounce and a quarter. It contained: 

Gold . . . . . . . . . . trace. 
Silver . ..... . ...... 4·375 ounces to the ton of 2,000 lbs. 

176.-Also from the Tenderfoot claim. 

An earthy admixture of green carbonate of copper and ferric 
hydrate. Weight of sample, one pound two ounces. Assays 
showed it to contain : 

Gold . .... . trace. 
Silver ........... . 18 ·500 ounces to the ton of 2,000 lbs. 

177.-This, and the two follow ing specimens are from township seven
teen, New Westminster district, Coast :Kanges and coast region. 

A fine granular quartz, through which was disseminated some
what large quantities of pyrrhotite, iron-pyrites and copper
pyrites. Weight of sample, two pounds three ounces. Assays 
gave: 

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Silver ... . ........... . . .. .... . . .. . . . ....... none. 

178.-White and grayish-white crypto-crystalline quartz, 
which was disseminated small quantiites of pyrrhotite. 
of sample, one pound. It contained : 

Gold. . . . . . . . . . . . . . . . . trace. 
Silver ... . . . . . . . . . . \ ' .... . ...... , .....•..... 11one . 

through 
Weight 

179.-A fine granular quartz, carrying very large quantities of pyrr
hotite, iron-pyrites and copper-pyrites. Weight of sample, 
thirteen ounces. It was found to contain : 

Gold. 
Silver ..... 

distinct trace. 
none. 

180.-From Spuzzum Creek, west side of Fraser River, between Yale 
and Suspension Bridge, Coast Ranges and coast region. 

An association of white sub-translucent to opaque quartz, with 
a small quantity of green chloritic schist. The specimen, which 
was more or le~ stained and coated with ferric hydrate, weighed 
four pounds five ounces. 

It contained neither gold nor silver. 
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181.-From the Union Bar mine, near Hope station, on the line of Gold and 

the Canadian Pacific Railway, Coast Ranges and coast region. ~~~t' assays, 

Examined for Mr. J. W. Mackay. Province of 

Bluish-white to white opaque quartz, traverned by fine seams of Bribtish Colt
um ia, con. 

copper-pyrites. The specimen, which was in parts coated with Coast Ranges 

ferric hydrate, weighed two pou1"ds three ounces. Assays gave : an~ coast 
region, cont. 

Gold . . . . . . . . . _ . . . . . trace. 
Silver ................ 1·167 ounces to the ton of 2,000 lb. 

182.-From Big Cafion, Fraser River, Coast Ranges and coast region. 
Examined for Mr. J. W. Mackay. 

A coarse crystalline limestone, carrying large quantities of 
galena. Weight of sample, three ounces and a half. It con
tained: 

Gold................ n ne. 
Silver ....... . ......... 1'458 ounces to the t~n of 2,000 lbs. 

183.-From eight miles north of Burrard Inlet, Coast Ranges and 
coast region. Examined for Mr. H. Abbott. 

Dark brown sphalerite. Weight of sample, two ounces. 

It contained neither gold nor silver. 

184.-From the head of Eckstall Inlet, south of Port Essington, 
Skeena River, Coast Ranges and coast region. 

A crystalline granular, massive, iron-pyrites, through which 
was disseminated a trifling amount of sphalerite. vVeight of 
sample, ten ounces. Assays showed it to contain : 

Gold . . . . . . . . . . . . . trace. 
Silver . . . ... . .. . o·350 of an ounce to the ton of 2,000 lbs. 

This material is said to constitute, at the locality in question, 
a vein fifteen feet wide, nearly ve rtical, running in a north
easterly direction from the shore and traceable for nearly a mile. 

185.-From Jarvis Inlet, Coast Ranges and coast region. Examined 
for Mr. A. A. Davidson. 

An association of white sub-translucent quartz with small 
quantities of dark greenish-gray chloritic schist, carrying a little 
copper-pyrites. Assays gave : 

Gold . . . . . . . . . . . . trace. 
Silver .. . ....... . . 0·533 of an ounce to the ton of 2,000 lbs. 

186.-From near the head of B<~rclay Sound, Vancouver Island, Coast 
Ranges and coast region. 

A compact massive pyrrhotite. 
ounces. It contained : 

Gold. . . . . . . . . . . . . trace. 

Weight of sample, two 

Silver ............. 0·233 of an ounce to the ton of 2,000lbs. 
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187.-From Dean's Channel, twenty-five miles up the Setskon or Sal
mon River, Coast Ranges and coast region. This, and the two fol
lowing specimens were examined for Mr. P. Jacobsen. 

An association of quartz with small quantities of a grayish 
quartzo-felspathic rock, carrying small quantities of copper-pyrites. 
The specimen, which was more or less stained with ferric hydrate, 
weighed seven ounces. It was found, on assay, to contain: 

Gold . . . . . . . . . . . . trace. 
Silver .. ... . ..... 0·292 of an ounce to the ton of 2,000 lbs. 

188.-From Burke Channel, King Island, Coast Ranges and coast 
region. 

White, sub-translucent quartz, stained with ferric hydrate and 
green carbonate of copper_ Weight of sample, seven ounces. 

It contained neither gold nor silver. 

189.-Prom Bentinck Arm, Coast Ranges and coast region. 
·white, sub-translucent quartz, carrying bornite and copper

pyrites. Assays showed it to contain : 
Gold. . . . . . . . . . . . . . . . . trace. 
Silver ....... . . ...... 3"646 ounces to the ton of 2,000lbs. 

190.-From the east side of Cortez Island, Coast Ranges and coast 
region. Examined for Mr. W. H. Robertson. 

An intimate association of serpentine, limestone, quartz, and 
felspar, with an occasional crystal of garnet, and here and there 
a little copper-pyrites. The specimen, which was in parts stained 
-and coated with ferric hydrate and green c<i-rbonate of copper, 
weighed fom ounces. It contained : 

Gold. . . . . . . . . . . . . . . . . . trace. 
Silver.... . .... 1·161 ounce to the ton of 2,000 lbs. 

191.-From Texada Island, Coast Ranges and coast region. Examined 
for Mr. Joim Campbell. 

A brownish-yellow to reddish-brown, more or less vesicular, 
limonite, through which was disseminated small quantities of un
altered pyrite. Weight of sample, one pound six ounces. 

It contained neither gold nor silver. 

NATURAL WATERS. 

1.-Water from the boring at Deloraine, province of Manitoba. Taken 
at a depth of 1,855 feet. Collected, July, 1892. 

At the time of examination it contained a small amount of sus
pended matter; this was removed by filtration. The filtered 
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water was colourless and odourless, and t asted mildly saline. Re- Natural 
action, neutral, when evaporated to a small volume, however, it watera, cont. 

b d . . 1 lk l" I "fi . l~ 50 C Water from ecomes istmct y a a me. ts speCI c gravity, at o· ., was boring at 
found to be l ·0050. Boiling produced a slight precipitate con- &e~5[;aj~e~) 
sisting of carbonate of lime with a little carbonate of magnesia. Man., cont'. 

Agreeably with the results of an analysis, conducted by Mr. 
Wait, 1,000 parts, by weight, of the filtered water, at 15·5° C., 
contained: 

Potassa ... . 
Soda .. .... . . 
Lime . . . 
:Magnesia .. . 
Chlorine . ..... . ...... . . . 
Sulphuric acid ... . . . 
Carbonic acid . . . . . . . . . . . . . . 

0·0140 
3·0Gl1 
0·0219 
0·0159 

. . .. ... .... ... ..... 2"6803 
0·2258 
0·9284 

6"9474 
Less oxygen equivalent to chlori ne .. .. o· 6040 

6 •::1434 

The foregoing acids and bases may reasonably be assumed to 
be present in the water in the following state of combination: 

(Cg,rbonates calculated as anhyd rous bi-carbonates, n.nd the salts without their 
water of crystallisation.) 

Chloride of potassium 
sodium. 

Sulphate of sorla . 
Bi-carbonate of soda . . . 

lime ... . 
n1agnesia 

Carbonic acid, free . . . . . . . . . . . 

0·0222 
4·3995 
0 "4008 
1 "3420 
0·0563 
0·0509 

6"2717 
0·0717 

6"3434 

An imperial gallon of the water, at the above-mentioned tern-
perature, would contain : 

Chloride of potassium . 
sodiun1 

Sulphate of soda ... . . 
Bi-carbonate of soda ... . 

lime . .. . . 
magnesia. 

Carbonic acid, free ......... . . 

Grains. 
1 ·562 

309"502 
28"196 
94·409 

3"961 
3"581 

441 ·211 
5· 044 

446 •255 

The water was examined for barium and strontium, and these 
were both found to be absent. It was, however, found to contain 
a trace of lithium, a faint trace of bromine, and very distinct 
traces of iodine. 
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2.-From the same locality as the preceding water, and from the same 
boring, but taken at a greater depth, namely 1,943 feet, and at a 
much later date, that is to say, in February, 1894. 

When first received the water was somewhat turbid, but on 
standing became perfectly clear and bright, with deposition of a 
small quantity of a brownish-yellow coloured sediment, consisting 
of argillaceous matter with some grains of colourless quartz, and 
a trifling quantity of ferric hydrate and organic matter. 

The supernatant, clear and bright water, decanted from the sedi
ment in question, was colour1ess and odourless and had a mildly 
saline taste. It exhibiLed a neutral reaction, when concentrated 
to a small volume, however, it becomes distinctly alkaline. The 
specific gravity of the water, at 15·5° C., was found to be l ·0049. 

An analysis by Mr. Wait showed it to contain-in 1,000 parts, 
by weight: 

Potassa .. .. . . . . .... . .. . . . .. ... . ... . . . 
Soda . . . .... . ... · 
Lime ......... . . ... . . . 
Magneei:. ........ . . . . . .. .. . ... . 
Alumina and ferrous oxide ....... . 
Cblorine . . . 
Sulphuric acid . . . . . . . ...... . . . 
Carbonic acid. . . . . . . . . . . . . 
Silica . . ....... .. ......... . .... . 

L ess oxygen equivalent to chlorine . 

0·0111 
3·1433 
o·Ol6il 
0·0094 
0·0002 
2•7164 
0·2046 
0·93us 
0·0151 

7'0562 
0'6121 

6 ' 4441 

It may be reasonably assumed that the foregoing acids and bases 
exist in the water in the following state of combination: 

(Carbonates calculated as anhydrous bi·carbonates, and the salts without their 
water of crystallisn.tion.) 

Chloride of 1 otassium. . . . . . . . . . . . . . . . . . . . . . . .. 
sodium . ... . . . . . . ... . .. .. . . 

Sulphate of oda . . . . . . ...... ... . 
Bi-carbonate of soda. . . . . . . . . . . . . . . , .. 

lime ...... . 
magnesia . . . ....... . ..... . . 

Alumina with a little ferrous oxide. ... . . . . .. . 
Silica . . . . . . . . . . . . . . . . . . . . . ..... . .......... . 

Carbonic acid, free ... 

0·0177 
4'4G25 
0·3632 
1-.1993 
0·0419 
0'0301 
0·0002 
0·0151 

6'4305 
0 ·0136 

6'4441 
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An imperial gallon of the water, at the abo\-e-mentioned tern- Natural 
perature, would contain : waters, cont. 

\Vater from 
boring at 
D eloraine 
(1, 943 feet), 
Man., cont. 

Chloride of potassium 
sodium.... . ............... . 

Sulphate of soda . . . . . . . . . . . . . . .... . .. .. . . . . 
Bi-~arbonate of soda. . . . ... . . ..... ... .. . 

lime ...... . ........ .. .. . .... . 
magnesia. . . . . . . . . . . .. . . 

Alumina with a little ferrous oxide ....... . 
Silica . ... .. ... . .. . . 

Grains. 
1·245 

313'()15 
25·549 

105·504 
2·947 
2· 117 
0·014 
1 '062 

Carbonic acid, free .. . .... . ... .. . 
4;;2·353 

.. . . .. .. 0·957 

453·310 

Boiling produced only a slight precipitate, which consisted of 
carbonate of lime with a little carbonate of magnesia. 

The larger amount of water at the disposal of the operator, on 
this occasion, enabled him, not only to confirm thP. absence of 
barium and strontium, and to detect and estimate the silica, alumina 
and iron, but also to obtain satisfactory evidence of the presence 
of traces of boric acid and phosphoric acid, in addition to that of 
lithium, iodine and bromine, previously detected in the former 
sample . of this water. 

As may be seen on comparing the analyses of these two samples 
of the water, there is no very appreciable difference in the com
position of that of the first collection, and that of the second, col
lected some nineteen months later and coming from a somewhat 
greater (eighty-eight feet) depth . 

. '3.-From a spring at La Saline, east side of the Athabasca River, Water from a 

North-west Territory. Collected by Mr. R. G. McConnell, 1890. sspr
1
ing aAttLha 

a lne, a· 
Specific gravity, at 15·5° C., l ·052. ·Agreeably with the results 1g,.~~.i!'.iver, 

of an analysis conducted by Mr. Wait, it contained, in 1,000 parts, 
by weight: 

Potassium . ............ ...... . 
Sodium . ... . 
Calcium . .. . . .. . ....... . .. . . . . . . . 
Magnesium.... .. .. . .. . .. . .. • .. .. .. .. . .. ....... 
Sulphuric acid (80 4 ) . •••• . •••••. •• •• • • • . • . •••••. 

Chlorine... . . .. ... . .. . . , .... . ..... . 

0'868 
23·937 
1·574 
0'496 
4·702 

38'461 

10·038 
·Chlorine required, in addition to that found, to satisfy 

bases ................ . ...... ... ......... " .. o·056 

70 ·094 
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Hypothetical combination : 
Chloride of potassium . . . . . . . . . . . . . .. . . . l ·G55 

sodium.... . ....... . ......... . 
n1agnesium . . . 

Sulphate of lime . . . . . .. . 
n1agnesia ...... . .. ....... . ..... . ..... . 

60•883 
1·049 
5·352 
1·155 

70 ·094 
Total dissolved solid matter, by direct experiment, 

dried at 180° C .. 69 ·616. 

There was not enough of the water at the disposal of the oper
ator to admit of his examining it for any of the more rarely occur
ring constituents. 

4.- From a spring on the bank of the Athabasca River, two miles 
above the R ed Clay Creek, district of Athabasca, North-west 
Territory. Collected by Mr. R. G. McConnell, 1890. 

Specific gravity at 15·5° C., l ·012. An analysis, by Mr. Wait, 
showed it to contain, in 1,000 parts, by weight : 

Potassium . . . . 
Sodium ........ .. . . . 
Calcium .. ..... . ........................ . 
Magnesium . .. .. ... .... . . ..... . ......•. 
Sulphuric acid (SO 4 ). • • • . • • • . • . •••. 

Chlorine .. .. ..... . . .. ..... .. ....... . .... . 

Chlorine required, in addition to that found, to 

o·o36 
4·733 
0·947 
o· 122 
2·759 
7·3g4 

rn·o-n 

satisfy bases . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 · 021 

Hypothetical combination : 

Chloride of potassium .... . . 
sodium....... . . . . ......... . . 

Sulphate of lime .. ...... . . .. . .. .. . 
magnesia ... . ..... . ..... . . . . ... . 

Total dissolved solid matter, by direct experiment, 
dried at 180° C., 16·263. 

16"062 

o·o69 
12 ·165 

3·220 
0·608 

1G•062 

The quantity of the water at the disposal of the operator was 
too limited to allow of his examining it for any of the more 
rarely occurring constituents. 

Water from a 5.-From a spring in the vicinity of Wallace, Cumberland county, 
spring near · f N S t. Exam1·ned for Mr·. A . Macfarlane. ·wal!ace, province o ova co ia. 

Cumberland The water contained a little suspended matter, which was county, N.S. 
removed by .filtration. The .filtered water, which was colourless 
and odourlesR, possessed a faintly saline taste, and was found to 



HOFFMANN . J CHE)IICAL CONTRIBU'rIONS. 81 R 

have a specific gra;7ity, at 15·5° C., of l ·001, and to contain Natural 

d 800 O . l OOO waters, cont. l ·827 parts of dissolved saline matter, drie at 1 ., m , 
'Vater from a 

parts, by weight, of the water. spring near 
\Vallace, 

A qualitative analysis, by Mr. vVait, showed it to contain : Cumberland 
county, N. S., 

Potassa. . . . . . . . . . . . . . . . . . . . . . . trace. cont. 
Soda..... . . . . . . . . . . . large quantity. 
Lime.......... . . . . . . somewhat small quiintity. 
Sulphuric acid... . . . ... small quantity. 
Carbonic acid . . . . . . . . . . . . . . very small quantity. 
Chlorine.. .. . . . . . . . . . large quantity. 

Boiling produced a slight precipicate, consisting of carbonate 
of lime. 

6.-From a spring at East Bay, Cape Breton county, province of Nova Water from a 

S t
. ~pring at East 

co ia. Bay, Cape 

Th d d d h d · 1. Breton e water was colourless an o ourless, an a a bitter sa ine county, N. s. 
taste. It was found to have a specific grnvity, at 15 · 5° C., of 
l ·006, and to contain 8·564 parts of dissolved saline matter, dried 
at 180° C., in 1,000 parts, by weight, of the water. 

Mr. Wait made a qualitative analysis of this water and found 
it to contain : 

Potassa . . . . . . . . . . . . . . . . . . . . . . trace. 
Soda.. ... . . . . . . .. . . . . . . . . moderately large qu:mtity. 
Lime.... .. . . ......... fairly large quantity. 
Magnesia . . . . . . . . . . . . . . . . . . trace. 
Sulphuric acid ........... . .... trace. 
Carbonic acid . . . . . . . . . . . . . . . . . trace. 
Silica . . . . . . . . . . . . . . . . . trace. 
Chlorine.. . . . . . . . . . . . large quantity. 

Boiling produced no precipitate. 

7.-From a spring on the North River, about eight miles from Truro, W ater from a 
Colchester county, province of Nova Scotia. Examined for Mr. sN~rinhg R0 !! 

Ol't iver, 
E . A. Charters. Colchester 

· county, N. S. 
The water was both colourless and odourless. It had a saline 

taste, and contained 10·498 parts of dissolved saline matter, dried 
at 180° C., in 1,000 parts, by weight, of the water. 

A qualitative analysis afforded Mr. Wait the following results: 

Potassa. . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Soda.. . .... . .. . . ... ....... . .... large quantity. 
Lime ........... ". . . .. . ..... .. . . . . rather large quantity. 
::\Iagnesia. . . ........ .. . . . . . . . small quantity. 
Sulphuric acid. . .... . .. . rather large quantity. 
Carbonic acid. . . . . . . . . . . . . trace. 
Chlorine. . ... . ...... .. .. . ... . . . .. large quantity. 

6 
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8.-From a spring at Sussex, King's county, province of New Bruns
wick. Examined for Mr. F. W. Stockton. 

The water, as received, contained a small quantity of white 
flocculent suspended matter-this was removed by filtration. 
The filtered water had a pale brownish-yellow colour, and a faintly 
bitter saline taste. It was found to have a specific gravity, at 
15 · 5° 0., of l ·001 and to contain 2·71 7 parts of dissolved saline 
matter, dried at 180° 0., in 1,000 parts, by weight, of the water. 

Agreeably with the results of a qualitative analysis, conducted 
by Mr. Wait, it contained : 

Potassa. . . . . . . . . . . . . . . . trace. 
Soda..... . . . . . . ......... ... .. large quantity. 
Lime . . . . . . . . . . . . . . very small quantity. 
Magnesia .. .. ....... .. .... . . . ... rather large quantity. 
Sulphuric acid ............ ... . . . . . small quantity. 
Carbonic acid . . . . . . . . . . . . . . . . . small quantity. 
Chlorine .... .. .. . .... . .......... large quantity. 
Organic matter... . ................ very small quantity. 

Boiling produced a precipitate, consisting of carbonate of lime. 

Water from a 9.-From a spring at Sussex, King's county, province of New Brun-
f,1~'~!~.afGnjfs swick. Examined for Mr. G. H. Oongle. 

county, N. · The water was found to be clear, bright and colourless ; odour-

Water from 
L'Avenir, 
Drummond 
county, Que. 

less and devoid of any marked taste. It contained 0·945 parts 
of dissolved saline matter, dried at 180° 0., in 1,000 parts, by 
weight, of the water. 

A qualitative analysis, by Mr. Wait, showed it to conta.in : 

Lime... . . ..................... large quantity, 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Sulphuric acid . . . . . . .. .... . ... large quantity. 
Chlorine . ..... .. ......... . . .............. none. 

10. - Water from L'Avenir, township of Durham, Drummond county, 
province of Quebec. Examined for Mr. D. A. Sutherland. 

The water, which had a very pale yellow colour, was odourless 
and devoid of any marked taste. It contained 0·157 parts of dis
solved saline matter, dried at 180° 0., in 1,000 parts, by weight, of 

the water. 
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Mr. Wait made a qualitative 
it to contain : 

analysis of this water and found Natural 
waters, cont. 

Soda .... 
Lime . ....... . . . .. . .. . 
Magnesia ...... . . . ... . 
Ferrous oxide. . . . . .. 
Carbonic acid. . . ... . 
Chlorine . ..... . 

small quantity. 
very small quantity. 
trace. 
trace. 
very small quantity. 
very small quitntity. 

Organic matter. . . . . . . . tract>. 

Boiling did not produce any precipitate. 

\Yater from 
l'Avenir, 
Drummond 
county, Q11e., 
cont. 

11.-Also from L'Avenir, township of Durham, Drummond county. Water from 

Examined for Mr. D. A. Sutherland. l 'Avenir, 
Drummond 

This water, when received, was slightly opalescent and smelt county, Que. 

strongly of sulphuretted hydrogen. It contained 0·428 parts of 
dissolved saline matter, dried at 180° C., in 1,000 parts, by weight, 
of the water. 

A qualitative analysis, by Mr. Wait, showed it to contain: 

Soda . ......... . 
Lime . . ...... . .......... . 

very small quantity. 
small quantity. 

Magnesia....... .. . . .. . .. . . . .. . .. . trace. 
Ferrous oxide. . . . . . . . .. . . . . . trace. 
Carbonic acid .. . .. . ....... . . . .. . . . .. small quantity. 
Chlorine . . . . . . . . . . . . . . . . . . . . ... very small quantity. 
Organic matter . . . . . . . . . . . . . . . . . . very small quantity. 

Boiling produced a slight precipitate, consisting of carbonate of 
lime. 

12.-From a boring in West Belleville, Hastings county, province 
Ontario. Examined for Mr. H . Corby. 

of \Vater from a 
boring in 
West Belle-

The water, as received, contained a small quantity of suspended v.ille, Has-t 
tmgs COUil y, 

matter-this was removed by filtration. The filtered water was Ont. 

colourless and odourless. It had a bitter saline taste ; a specific 
gravity, at 15·5° C., of l ·011 ; and contained 14·637 parts of dis-
solved saline matter, dried at 180° C., in 1,000 parts, by weight, 
of the water. 

Agreeably with the results of a qualitative analysis, conducted 
by Mr. Wait, it contained : 

<i! 

Potassa ............... .. ............ . trace. 
Soda ........ .. very large quantity. 
Lithia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Baryta. . . . . . . . . . . . . . . . . . . . . . . . . . . . tr:i.ce. 
Lime ........ . ............ . .. . very large quantity. 
Magnesia ................. .. ........ large quantity. 
Ferrous oxide . . . . . . . . . . . . . . . . . . . . . trace. 
i';ulphuric acid.... . . . . . . . ...... . ..... large quantity. 
Chlorine. . . . . . . . . . . . . . . . . . . . . . . . very large quantity. 
Iodine . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
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spring near 
Davenport 
station, Yark 
county, Ont. 

\Yater from 
Niagara-on
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Lincoln 
county, Ont. 
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This water rises from the Trenton formation. It would appear 
to belong to the same class of waters as those of St. Catharines, 
Ancester, Whitby and Hallowell, which were examined by Dr. T. 
S. Hunt-Geology of Canada, 1863. 

13.-From the farm of Mr. E. A. Brickman, Rednersville, Prince Ed
ward county, province of Ontario. Examined for Mr. G. F. Clarke. 

The sample received for examination was colourless, odourless, 
and devoid of any marked taste. It contained 0·271 parts of dis
solved saline matter, dried at 180° C., in 1,000 parts, by weight, 
of the water. 

A qualitative analysis, by l\Ir. Wait, showed it to contain: 

Soda.. . . . . . . . . . . . . . . . . . . very small quantity. 
Lime. . . . . .. .. . .. . ................ sruall quantity. 
Magnesia ....... . . . .. .. .... . ...... very small quantity. 
Sulphuric acid . . . . . . . . . . . . . . . . . . small quantity. 
Carbonic acid . .... . . . . . . . . . . . . . . . very small quantity. 
Chlorine. . . . . . . . . ....... ......... very small quantity. 

Boiling produced a slight precipitate, consisting of carbonate of 
lime with a little sulphate of lime. 

14.-From a spring about half a mile from Davenport station, in the 
township of York, York county, province of Ontario. Examined 
for l\Ir. G. F. Clarke. 

The water contained a very appreciable amount of white, loosely 
fl.occulent, suspended matter--this was removed by filtration. The 
filtered water was colourless and odourless, and devoid of any 
marked taste. It contained 0·414 parts of dissolved saline matter, 
dried at 180° C., in 1,000 parts, by weight, of the water. 

Mr. Wait made a qualitative analysis of this water and found 
it to contain : 

Lime . . .. .... . .... ..... . .......... small quantity. 
Magnesia... . ....... ..... . .... very small quantity. 
Sulphuric acid. . . . . . . . • . . . . ...... very small quantity. 
Phosphoric acid. . . . . . . . . . . . . . • . . tr:i.ce. 
Carbonic acid . . . . . . ...... . ...... ... small quantity. 
Chlorine. . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Organic matter ......... . ....... ...... very small quantity. 

15.-From Niagara-on-the-Lake, township of Niagara, Lincoln county, 
province of Ontario. Examined for Mr. G. 'F. Clarke. 

When received, this water was turbid and contained a some
what large quantity of a reddish-brown sediment. The latter 
was removed by filtration. The filtered water, which was colour
less and devoid of any marked taste, was found to contain 0·309 
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parts of dissolved saline matter, dried at 180° C., 
by weight, of the water. 

in 1,000 parts, Natural 
1 

waters, cont. 
Water from 

A qualitative analysis, conducted by Mr. ·wait, showed it 
· contain: 

to Niagara-on
the-Lake, 
Lincoln 

Soda . .. ..... . 
Lime . . .. .. ..... . .. . . ... . . . .... .... . . 
Sulphuric acid . . _ . . ......... . . 
Carbonic acid.. . . .. . ...... . .... .. . . 
Chlorine . . ... . . .................. . . _ 

very small quantity. 
small quantity. 
small quantity. 
very small quantity. 
very small quantity. 

Boiling produced a slight precipitate, consisting of carbonate, 
with a little sulphate, of lime. 

county, Ont., 
cont. 

16.-From a spring on the north bank of the Rideau River, about Water from a 

four hundred yards below the dam at Hog's Back, township of sp.rd·ing oRn .the Ri eau iver, 
N epean, Carleton county, province of Ontario. Collected by Carleton 

county, Ont. 
Mr. R. L. Broadbent, November 1, 1891. 

The water was colourless, odourless, and devoid of any marked 
taste. It was found to have a specific gravity, at 15 · 5° C., of 
l ·0003, and to contain 0·287 parts of dissolved saline matter, 
dried at 180° C., in 1,000 parts, by weight, of the water. 

Agreeably with the results of a qualitative analysis, conducted 
by Mr. vVait, it contained : 

Soda ......... .. 
Lime ... . . . 
Magnesia..... . . .... . .. . ... . .. . 
Ferrous oxide . ....... . . . .. .. . .. .. .. . 
Sulphuric acid . . . . . . . ... ...... . 
Carbonic acid. . . . . ... . ... . . . . 
Silica . ......... . 
Chlorine ... - . . .. . 
Organic matter .. 

very small quantity. 
small quantity. 
very small quantity. 
trace. 
very small quantity. 
small q uan ti ty. 
very small quantity. 
Yery small qnantity. 
trace. 

Boiling produced a slight precipitate, consisting of carbonate of 
lime with a very small quantity of carbonate of magnesia and 
a trace of iron. 

17.-From Moose Jaw, district of Assiniboia, North-west Territory. 
Examined for Mr. Seymour Green. 

The sample of this water received for examination contained a \Vater from 

small quantity of brownish coloured suspended matter. This was ~~t~'i~tJ~w, 
removed by filtration. 'l'he filtered water was colourless and Assiniboia, 

d 1 'ldl l" . 1 "fi . N.W.T. o our ess; taste, m1 y sa me; react10n, neutra ; spec1 c gravity, 
at 15·5° C., l ·0022. It contained 2·081 parts of dissoived saline 
matter, dried at 180' C., in 1,000 parts, by weight, of the water. 
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·water from 
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A ssmiboia, 
X.W.T. 

\Vater from 
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Kaslo Creek, 
Kootanie 
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86 R GEOLOGICAL SURVEY OF CANADA. 

l\Ir. Wait made a qualitative analysis of this water and found 
it to contain : 

Potassa . .... . ..... .. . . ......... trace. 
Soda... . . . . . . . . . . large quantity. 
Lime.. . .. .. .. .. .. .. .. .. . .. small quantity. 
Magnesia . . .. .. .. ........... . ....... large quantity. 
Sulphuric acid .. . ... . .. . ........... . . large quantity. 
Qarbouic acid . . . . . . . . . .. • .. . .... large quantity. 
Chlorine...... . . . . . . ... small quantity. 
Organic matter . . . . . . .. . ..... . . . . . . . trace. 

Boiling produced a somewhat copious precipitate, consisting of 
carbonate of lime with some carbonate of magnesia. 

18.-From a boring at Medicine Hat, district of Assiniboia, North
west Territory. Examined for Mr. E. Walton. 

The water was colourless and odourless; taste, saline. It was 
found to contain 5 ·848 parts of dissolved saline matter, dried at 
180° C., in 1,000 parts, by weight, of the water. 

A qualitative analysis, by l\Ir. Wait, gave: 

Soda ........ . ..... . .... . ....... . ..... large quantity. 
Lime....... . . . . . . . . . . . . . . . . . small quantity. 
:Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . tiace. 
Carbonic acid. . . . . . . . . . . . . . . . . . . . . . . . . small quantity. 
Chlorine ..... . .. .. ... . ...... . ............ large qmtntity. 
Organic matter . .... .... ..... . .. . . . .. . very small quantity. 

Boiling produced a slight precipitate, consisting of carbonate of 
lime. 

19.-From a spring on Kaslo Creek, about four miles from its entry 
into Kootanie Lake, West Kootanie district, province of British 
Columbia. Examine<l for Mr. T. P. Lendrum. 

It was bright, colourless, and odourless; had a specific gravity, 
at 15·5° 0., of l ·002, and was found to contain l ·525 parts of 
dissolved saline matter, dried at 180° C., in 1000 parts, by weight, 
of the water. 

Agreeably with the results of a qualitative analysis, conducted 
by Mr. Wait, it contained : 

Soda .... . .......... .. 
Lime . . . ...... .. .................... . 
:.\fagnesia . . . . . . . . . . . . . . . . . . . . . . .. . 
l~errous oxide . . . . . . . . 
Carbonic acid . . . . . . . . . . ... . ... . .... . 
Chlorine . . . . ..... . ........... . .. . 

rnry small quantity. 
large quantity. 
larg.i quantity. 
trace. 
very large quantity. 
very small quantity. 

Organic matter. . . . . . . . . . .. ......... trace. 

Boiling produced a copious precipitate, consisting of carbonates 
of lime and magnesia. 
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BRICK AND POTTERY-CLAYS. 

PROVINCE OF PmNCE EDwARD ISLAND. From the 
Province of 
Prince 

1.-From mouth of harbour at Charlottetown. Edward 

Colour,* reddish-brown; slightly plastic; when burnt, has a Island. 

pleasing reddish-brown colour. Is well adapted for the manufac-
ture of pressed brick or other pressed ware, i.e., architectural 
ornamentations. P erhaps scar~ely tiufficiently plastic for the 
pot.ters use. 

PROVINCE OF NovA SCOTIA. From the 
Province of 

t t 
Nova Scotia. 

2.-From the east side of East Bay, Bras d'Or Lake, about wen y-
five miles from Sydney, Cape Breton county. 

A faint greenish coloured, plastic clay, containing a somewhat 
large proportion of gritty matter; when burnt, assumes a very 
pale reddish-brown colour ; is fu sible at a somewhat elevated 
temperature. It is suitable for the manufacture of ordinary 
building brick and common pottery. 

3.-From the vicinity of Middleton, southern slope of North l\Ioun
tains, Annapolis county. Examined for Mr. Isaiah Dodge. 

a. A light gray, non-calcareous, but very slightly plastic, clay ; 
burns white, with a faint reddish tinge; fuses at a somewhat 
elevated temperature. Is suitable for the manufacture of common 
building brick. 

b. A bluish-gray, calcareous, but very slightly plastic, clay; 
when burnt assumes a pale reddish-white colour ; fuses at a 
somewhat elevated temperature. Is suitable for the manufacture 
of common building brick. 

c. A reddish-brown, non-calcareous, plastic clay; when burnt, 
bas a red colour; fuses at a somewhat elevated temperature. Is 
suitable for the manufacture of bricks, drain-tiles, and similar 
ware. 

4.-Frorn McKenzie Brook, Middle Musquodoboit--similar material, 
however, occurs on either side of the Musquodoboit River, ex
tending from Middle to Upper lHusquodoboit, Halifax _county. 
Collected by Mr. E. R. Faribault. 

* The colour ascribed to the various clays is, in all instances, that of the air
clried material. 
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pottery clays, 
cont. 
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From the 
North-west 
Territory. 
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Colour, light pearl gray, dark gray, brownish-red-mottled; is 
non-calcareous ; plastic; when burnt assumes a very pale reddish
brown colour ; is rather difficultly fusible at a high temperature. 
It would be well suited for the manufacture of ordinary building 
brick, and would most probably be found sufficiently refractory 
for stove-linings ; it could also be used for the manufacture of 
many varieties of earthenware. 

Another sample of this material, answering in the main, to the 
above description, comprised fragments of a pure light pearl-gray 
colour, whilst, others again were wholly dark gray. The two 
kinds were examined separately. The former was found to be 
highly plastic; when burnt, of a pure white colour, and very 
difficultly fusible. Such material would, in addition to the uses 
above pointed out, be well adapted for the manufacture of the 
finer varieties of stoneware. The dark gray coloured fragments 
consisted of a good plastic clay, which, when burnt, assumed a 
pale reddish-white colour, and proved to be somewhat difficultly 
fusible. Its uses would be more strictly confined to those referred 
to above, when speaking of the material as a whole. 

N OR'l'II-WEST TERRITORY. 

5.-From Crooked Creek, near W aterton Lake, district of Alberta. 
Collected by Mr. T. C. "Weston, 1883. 

Colour, light gray; calcareous; very plastic; when burnt, very 
pale reddish-brown; fusible at a somewhat elevated temperature. 
Is suitable for th~ manufacture of ordinary building brick, and 
common pottery. 

6.--0ccurs intercalated 
district of Alberta. 

111 boulder-clay, at Coal Banks, Belly River, 
Collected by Mr. T. C. Weston, 1883. 

Colour, brownish-yellow ; is non-calcareous ; very slightly 
plastic; when burnt, has a pale brownish-yellow colour ; is fusible 
at a somewhat elevated temperature. The burnt mass is more or 
less tender-hence this material could not advantageously be 
employed for the manufacture of bricks. 

7.-From three miles above Coal Banks, Belly River, district of 
Alberta. Collected by Mr. T. C. Weston, 1883. 

Colour, ash-gray; is calcareous; only slightly plastic; when 
burnt, has a brownish-yellow colour; is fusible at a somewhat 
elevated temperature. 'Ihe burnt mass is more or less tender, 
consequently this material would be but ill adapted for the 
manufacture of bricks. 
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·8.-From a two-inch parting in coal seam 
Banks, Belly River, district of Alberta. 
Weston, 1883. 

at the Galt mine, Coal Brick and 

Collected by Mr. T. C. :~~~ry clays, 

From the 

C 1 l ._, . l l · b t North-west o our, igt1t gl'ay; is non-ea careous; p astic ; when urn , Territory, 

assumes a brownish-red colour; is fusible at a somewhat elevated cont. 

temperature. This clay is well suited for the manufacture of 
ordinary building brick. 

9.-0ccurs <>verlying boulder-clay, near Fort Kipp, Old Man River, 
district of Alberta. Collected by l\Ir. T. C. Weston, 1 83. 

Colour, ash-gray ; is slightly calcareous; very plastic; when 
burnt, assumes a reddish-brown colour ; fusible at a s01newhat 
elevated temperature. It is well suited for the manufacture of 
ordinary building brick and common pottery. 

10.-From Dutch Fred's crossing, vVaterton River, district of Alberta. 
Collected by Mr. T. C. Weston, 1883. 

Colour, bluish-gray ; is calcareous ; only slightly plastic ; when 
burnt, has a reddish-brown colour; is fusible at a somewhat 
elevated temperature. Would serve for the manufacture of 
common building brick. 

11.-Froru an eight-inch thick deposit on Pincher Creek, district of 
Alberta. Collected by Mr. T. C. Weston, 1 83. 

Colour, purplish-brown; is non-calcareous; plastic; when burnt, 
assumes a reddish-brown colour ; is fu sible at a somewhat elevated 
temperature. Might be employed for the manufacture of ordinary 
building brick and common pottery. 

12.-From a deposit seven feet thick, on Pincher Creek, district of 
Alberta. Collected by l\Ir. T. C. vVeston, 1883. 

Colour, bluish-gray ; is slightly calcareous ; plastic; when burnt 
has a brownish-yellow colour; is fusible at a somewhat elevated 
temperature. Could be used for the manufacture of ordinary 
building brick, and common pottery. 

13.-Also from Pincher Creek, district of Alberta. Collected by Mr. 
T. C. Weston, 1883. 

Colour, light brownish-red ; is calcareous; plastic ; when burnt 
assumes a reddish-brown colour; is fusible at a somewhat elevated 
temperature. Might be employed for the manufacture of ordin
ary building brick. 
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14.-From lignite deposit on the south side of the South Saskatchewan 
River, about six miles above Medicine Rat, district of Assiniboia. 
Collected by Mr. T. C. vY eston, 1884. 

Colour, dark bluish-gray; is very slightly calcareous; plastic ; 
when burnt has a pale brownish-yellow colour; is fusible at a 
somewhat elevated temperature. Could be used for the manufac
ture of ordinary building brick, drain tiles, and similar ware. 

15.-From base of Fox Rills, White Mud River, district of Assiniboia. 
Collected hy :l\Ir. R. G. McConnell, 1883. 

Colour, dark gray ; is non-calcareous; plastic; when burnt has a 
very pale dull yellow colour; is somewhat difficultly fusible at a 

high temperature. This clay is well adapted for the manufacture 
of ordinary building brick; also for stove linings or even a fire
brick in which a high degree of refractoriness was not called 
for. 

16.-From '\Vhite Mud River, near the mouth of Farewell Creek, dis
trict of Assiniboia. Collected by }\fr R. G. McConnell, 1883. 

Colour, pale bluish-grayish-white ; is non calcareous ; highly 
plastic; when burnt, has a faint dull yellowish white colour; is not 
very readily fusiLle at an elevated temperature. Would be well 
adapted for the manufacture of ordinary building brick, common 
pottery, or even some of the finer kinds of stoneware. 

17.-From above the boulder-clay, eight miles above the Forks of Red 
Deer River, district of Assiniboia. Collected by Mr. R. G. 
McConnell, 1883. 

Colour, dark gray ; non-calcareous; Yery plastic; when burnt, 
assumes a yellowish-red colour; is fusible at a somewhat elevated 
temperature. It is well suited for the manufacture of ordinary 
building brick and common pottery. 

18.-From the Cypress Hills, district of Assiniboia. Collected by Mr. 
R. G. McConnell, 1883. 

Colour, pale yellowish-gray; is non-calcareous; highly plastic ; 
when burnt, has a dull yellow colour; is fusible at a somewhat 
elevated temperature. Might advantageously be employed for the 
manufacture of ordinary building brick and common pottery. 

Hl.-From the Hazard co11l mine, Souris River, eight miles south-east 
of Estevan on the Soo branch of the Canadian Pacific Railway, 
district of Assiniboia. Collected by Dr. A. R. C. Selwyn, 1892. 
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Colour, bluish-grey; is highly calcareous; very plastic; when B1ick and 

b dd b 1 . dil f . bl t puttery clays,. urnt, has a very pale re ish- rown co our; 1s rea y us1 ea cont. 

a somewhat elevated temperature. It would serYe for the manu- From the 
North-west 

facture of ordinary building brick. Territory, 

20.-From the east-half of section 28, township 12, range 24, west of 
the second initial meridian, dist.rict of Assiaiboia. Presented by 
Mr. IV. H. Stevenson, 1886. 

Colom, pale, bluish-grayish-white; is non-calcareous ; highly 
plastic; burns white, or all but; is very difficultly fusible at a 
high temperature. It is well suited for the manufacture of 
ordinary building brick, stove-linings, and would make a fairly 
refractory fire-brick ; it coulcl also be used for the manufacture of 
pottery, including the finer varieties of stoneware. 

21.-From vicinity of Pasqua, township 16, range 25, west of the 2nd 
intitial meridian, district of Assiniboia. 

All that' has been said in regard to the preceding sample of 
clay, applies equally well to this one, apart from the fact that, in 
this instance, the material burnt perfectly white. This clay may 
not improbably be from an extension of the same deposit. 

co11t. 

PnovrncE OF BRITISH COLUMBIA. From the 
province of 

22. -From the North Arm Burrard Inlet New ·w estminster district. British . 
' ' Colnmb1a. 

Examined for Mr. J. C. Keith. 

Colour, light gray; is non-calcareous; plastic; when burnt, has 
a rerldish-brown colour; is fusible at a somewhat elevated tem
perature. Might ,advantageously be employed for the manufac
ture of ordinary building brick anci common pottery. 

23.-From near Saanich, Vancouver Island. 
Colour, bluish-gray; is non-calcareous; plastic; when burnt, 

assumes a pale reddish-brown colour; is somewhat readily fusible 
at an elevated temperature. Would be found well suited for the 
manufacture of ordinary building brick and common earthenware. 

24.-From about three miles up Guichon Creek, Nicola River, Kam
loops division of Yale district. 

Colour, light brown; is non-calcareous; highly plastic; when 
burnt, has a pale reddish-brown colour; is fusible at a somewhat 
elevatecl temperature. An excellent clay for the manufacture of 
ordinary building brick, drain-tiles, and all kinds of common 
earthenware. 
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For description and analysis of a fire-clay from Souris City, 
:!\'.Ian., see under 'Rocks,' ante, No. 4. A reference to the oc
currence of China-stone, which is used in the manufacture of 
porcelain, in British Columbia, will be found under Miscellaneous 
Examinations', beyond. 

MISCELLA EOUS EXAl\iI\N ATIONS. 

•China· tone. 1.-CIJINA-STONE. A light bluish-gray granitic rock, having its 
felspathic constituent more or less decomposed, but not com
pletely kaolinised, and containing little or no mica, has been met 
with and according to reports occurs in large quantity, on the 
west bank of the Thompson River, opposite Spatsum station on 
the line of the west bank of the Canadian Pacific Railway, Yale 
district, province of British Columbia. China stone is much 
used in the manufacture of porcelain, and especially for the pro
duction of glazee. 

Ferruginous 
sandstone. 

F erruginous 
rock. 

Phosphatic 
hale. 

2.-FERRUGINOUS SANDSTONE. A coarse grained sandstone from the 
Athabasca River, district of Athabasca, North-west Territory, 
collected by Mr. R. G. l\IcOonnell, bas been examined by Mr. 
Wait and found .to contain ferric oxide equivalent to 12·43 per 
Cfmt of metallic iron. 

3.-FERRUGINous HOCK. From Meadow's Road, East Bay, Cape 
Breton county, province of Nova Scotia. Examined for Mr. 
Joseph McMillan. It consisted of an association of quartz and 
calcite, through which was disseminated some earthy red bema
tite and a few scales of specular iron. Mr. vVait found it to con
tain 9·51 per cent of metallic iron. 

4.-PHOSPHATIC SHALE. From the Niobrara formation on vVilson 
River, section 18, township 25, range 20, west of the principal 
meridian, province of Manitoba. Collected by l\fr. J. B. Tyrrell, 
who describes it as occurring at the bottom of the bank of the 
river, in an outcrop of a bed, of unknown extent, of shale made 
up largely of fish remains, underlying fifteen feet of a thick bed
ded calcareous shale. 

This shale, which is of a grayish·black colour, has been ex
amined by Mr. Johnston and found to contain 17 ·27 per cent of 
phosphoric acid, which corresponds to 37·70 per cent of tri
basic phosphate of lime. 
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5.-COPPER ORE. From the Tender-foot claim, Copper Creek, north Miscellaneous 

side of Kamloops Lake, Yale district, province of British Colum- ~~1~~inations, 
bia. An earthy admixture of blue and green carbonate of copper and 
ferric hydrate. Agreeably with the results of determinations by Copper ore. 

Mr. Wait, it contained 41 ·66 of metallic copper-and submitted to 
assay, Mr. Johnston found it to contain a trace of gold, and silver 
at the rate of 18·200 ounces to the ton of 2,000 lbs. 

6.-ALUNOGEN. A sample of material, received from Mr. J. vV. Mackay, Alunogen. 

reported as occurring in the form of a deposit, four miles west 
of Sa,·ona station and near the line of the Canadian Pacific Rail-
way, Yale district, province of British Columbia, was examined 
by Mr. \Vait and found to consist of alunogen. 
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NOTE. 

Except for the figures of imports, which refer to the fiscal year, 
beginning lst July, the year used throughout thii> report is the calendar 
year, and the ton, that of 2,000 pounds, unless otherwise stated. 

The figures give throughout the report referring to exports and 
imports are compiled from data obtained from the books of the Customs 
Department, and will occasionally show discrepancies, which, however, 
there are no means of correcting. 

The exports and imports, under the heading of each province, do not 
necessarily represent the production and consumption of the province, 
e. g., material produced in Ontario is ofti>n shipped from Montreal and 
entered there for export, so falling under the heading, Quebec. 

The values of the metallic minerals produced, as per returns to this 
Department, are calculated on the basis of their metallic contents at 
the average market price of the metal for 1891. Spot values have 
been adopted for the figures of production of the non metallic minerals. 

Throughout this report any bearings given are magnetic, except 
where otherwise stated. 

N .E.S. =Not elsewhere specified. 



To Dr. A . R. 0. SELWYN, O.M.G., F.R.S., &c., 
Director and Deputy Head, 

Geological Survey Department. 

Srn,-I beg herewith to hand you the report of this division on 
mining and mineral production throughout the Dominion during 1892. 

As in past years, it will be found to represent as complete a review 
of the mineral activities of the country and of their commercial results 
as it is possible to obtain with the means at command. These include 
the personal investigations of the officers of the division, supplemented 
by the issue of circulars asking the production direct from the opera
tors themselves. Information selected from official provincial reports 
and various other sources is also incorporated with a view to giving all 
the authentic information available. 

The labour of collecting, comparing and collating these very varied 
materials so as to ensure accurate results and secure a complete and 
uniform presE>ntment of them is very great, but it is hoped that the 
result will prove satisfactory. 

As in the past, care is still taken to avoid injury to private interests 
in the manner of publishing results. The confidence of the mining 
community thus gained has resulted in an increasingly hearty response 
to our circulars, a lthough, to complete our data, personal application 
is yet necessitated with a small number of peopleand a yet more prompt 
response on the part of all applied to will help still further towards an 
earlier publication of the material. 

The preliminary summary of the mineral production in 1892, was 
issued April 13th, 1893, a revision of which will be found in the tal>le 
on page 5. 

The delay in issuing the report for 1891, from causes explained in 
that volume, has also caused the present report to be .late, but the 
retardation of the work of the division is in a fair way to be made up, 
the report for 1893 being well on towards completion. However, in 
the interim a revised statement of the mineral production of Canada 
for 1886 to 1891, inclusive, was issued on 7th March, 1893, and a pre
liminary statement of the mineral production for the year 1893 on 
5th of April, 1894. 

A part from the preparation of the annual report, the other functions 
of the division have been performed as heretofore. 

li 

,) 
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Numerous inquiries have beE'n received and answered respecting the 
mining and mineral resources of the country, often involving consid
erable research to give the details asked for. 

A system of classification of the mining records in the possession of 
the division has been inaugurated which when completed will ensure 
easy and rapid access to all the available data regarding any mineral 
deposits in the Dominion and enable all further data obtained to be 
properly filed away. As this has to be done, however, in the inter
vals of the current work, its progress is necessarily slow and the recent 
appointment of Mr. James White to the topographical staff leaves our 
staff one short. 

During the summer season the field work of the officers of the divi
sion was as follows : The writer was all the summer engaged in a study 
of the gold and silver mining districts at West Kootenay, B.C., whilst 
after returning time was found for hurried visits to the cinnabar de
posit near Kamloops, B.C., and the collieries of the Cascade Basin and 
Lethbridge in the North-west Territories. Mr. H. P. Brum ell made a 
tour through various mining districts in Nova Scotia, New Brunswick, 
Quebec and Ontario. Mr. James White continued the mining survey 
of the phosphate, iron and mica district traversed by the Kingston and 
Pembroke Railway. 

It is desired to gratefully acknowledge the aid received from various 
sources. Thanks are due to those who, although too numerous to 
specify here, have, by answering our circulars or letters, provided much 
valuable material for the compilation of this report. Thanks are also 
due for aid received from field officers of the Survey in making inqui
ries for us. Special mention must be made of the services rendered by 
my colleague, Mr. H. P. H. Brumell, assistant to the division, for his 
very important and efficient aid in every branch of the work. 

Our acknowledgments are also due the provincial departments of 
mines of Nova Scotia and British Columbia and to the Dominion cus
toms department for aid received. 

I have the honour to be, sir, 

Your obedient servant, 

ELFRIC DREW INGALL, 

July 5th, 1894. 



INGALL. J MINERAL S'l'ATJS'l'ICS AND MINING. 5 s 

Su~mARY o~· THE MINERAL PROOUCTION OF CANADA IN 1891 AND 1892. 

PRODUCT. 

Metallic. 
Copper (fine, in ore, etc.). . lbs. 
Gold... .... ... oz. 
Iron ore . . . . ........... tons. 
Lead (fine, in ore, etc.). . lbs. 
Nickle (fi ne, in ore, etc.).. " 
l:'latinum ... ... ... . . 
Silver (fine, in ore, etc.) ... . oz. 

T otal metallic. . ... 

Non-metallic. 
Antimony ...... . . tons. 
Arsenic ... .. ,, 
Asbestns ...... . ... ..... . 
Coal ........ .. .. . 
Coke .......... . 
Feldspar . .. . .. . 
Fire clay and mfrs. of .... . 
Graphite . ... . ........ . 
Grindstones . ... ... .. . . 
Gypsum .. 
Lim~Rtone for flux. 
Manganese ore .. .. ... . . 
l\lica .. . .. .. . lbs. 
Mineral pigments-

Baryta . . . . .. 
Ochres ..... .. 

.. tons. 
" 

Mineral wn.ter ... . . galls. 
Moulding sand 
Natural gn.s ..... 

. . . . . tons. 

Petroleum. . . .. . . . . . . . . . . . . brls. 
Phosphate .. 
Precious stones . . 

tons. 

Pyrites . . . . . . . . . . . . tons. 
Salt. . .. . . . ... . ,, 
Soapstone 
Structural ID<\terials a n d 

clay products-
*Bricks... M. 
*Builcliug stone ....... c. yds. 
Cement, !rn.tural. . . . . . . . brls. 

do Portland . .. '' 
Flagstones... . .sq. ft. 
Granite. . . . . tons. 
*Lime... . . .... - . .... . bush. 
Marble . tons. 
Pottery ... ............ . 
Roofing cement . . tons. 
s .. nds and gravels, ex ports " 
Sewer pipe.......... .... . 
Slate................ .. tons. 
Terra cotta .. 
*Tiles. . . . . . M. 
Total non-metallic.. . .... . . . . 

do metallic. 
E stimaterl value of mineral pro

duct• not returned (principally 
structural materials) ..... 

Total .... 

1891. 

Quantity. 

8,928,921 
51,30!l 
68 !.!79 

588'.665 
4,626,627 

414,523 

10 
20 

9,27!) 
3,628,016 

57,084 
685 

2GO 
4,479 

20:~.605 
11,376 

255 

noo 
427,4h5 

230 

755,298 
2il,588 

67,731 
45,021 

176,5~3 
187,685 

} 93,473 

27,300 
13,637 

1,829,894 
240 

1,020 
243,724 

11,839 

Value. 

$1,160,760 
930,614 
142,005 

25,607 
2,775,976 

10,000 
406,:!33 

85,451,195 

$ 60 
1,000 

999,818 
8,144,247 

175,592 
3,425 

750 
1,560 

42,587 
206,2:)1 
11,547 

6,6!)4 
71,510 

17,750 
54,268 
1,000 

1,004,546 
241;603 

1,000 
203,193 
161,179 

1,061,536 
708,736 

108,561 

2,121 
70,056 

251,215 
1,752 

258,844 
4,810 

5!l,501 
227,300 

(a) 
113,103 
141,399 

$14,!l.59,174 
5,451,195 

1892. 

Quant ty. 

7,087,275 
50,350 

103,248 
1,768,420 
2,413,717 

310,651 

6,082 
3,292,547 

56,135 
175 

167 
5,283 

241,048 
22,!JG7 

115 

315 
390 

640,380 
345 

77!l,753 
11,932 

5!J,'i70 
45,486 
1,374 

202,147 
219,747 

{ 
88,187 
2!),221 
13,'iOO 
24,302 

2,260,640 
340 

Value. 

826,849 
907,601 
263,866 
72,505 

l,399,fl56 
3,500 

269,4~9 

83,743,766 

s 390,462 
7,184,510 

160,249 
525 

9,51;7 
3,763 

51,187 
241,127 

21,492 
10,250 

104,745 

1,260 
5,800 

75,348 
1,380 

150,000 
982,489 
157,42-l 

1,000 
179,310 
162,041 

6,240 

1,251,934 
609,827 
!J4,912 
52, 751 
1,869 

89,326 
411,270 

3,600 
265,811 

800 12,000 
297,878 85,329 

367,GGO 
5,180 69,070 

!l7,239 
15,689 , __ 1_9~0,_8_57_ 

$13,503,624 
3,743,766 

.. .. 1 689,631 .. .. .. .. . 752,610 

~~I s~o,500,000 --- s 18,ooo,ooo 

* Incomplet... (a) Owing to there bein~ only one producer the return being confi
dential is not given here, but is included m the last item, viz. :-Estimated values. 
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EXP0ll1'S. 

MIXEHALS AND MINERAL PRODUCTS MINED OR MANU~'ACTURED IN CANADA 
DUilING 1892. 

~----------- - ---

Product. 

Asbestus, first clas$ . . .. . 
" second class .... . 

third r:lass . . 
Brick.... . . ......... . . . 
C(·ment. . .. . . . 
Clay, and manufactures of 
Coal ..... . 
Copper .. . 
Gold .... . 
Grindstones .... . . 
Gyp.sum, crude ...... . 

ground ........ . . 
Iron and steel, ...... about 
Lime ......... .. 
Mj~a, crude and cut ..... . 

ground ............ . 

Value. 

113,595 
228,133 

ill,375 
12,192 

938 
37 

2,806,770 
277,632 
277,825 

23,567 
201,086 

20,255 
215,000 
121,535 

79,845 
6,;17 

Product. 

Nickel. ..... . . . .. . 
Oil, crude and refined ... 
Ore, iron . . ...... . 

" lead . ....... . 
:: n:ianga.nese. . . 

silver .. . .. . 
Phosphate .. . ... . 
Plumbago .. . .... . .. . . .. . 
Salt . . . . ........ . ...... . 
Sand and gravel. . . . 
Slate .......... . 
Stor.e, unwl'ought .. 

" wrought .... . 
Other articles . . . 

Total. .............. . 

ExPOR'l'S 

Value. 

2!13,149 
13,045 
52,720 

2,509 
8,205 

56,688 
153,764 

4,150 I 
504 

85,329 
2,038 

47,424 
7,698 

26,225 

$5,229,950 

Ok' Pnonuars Ok' 'l'HE Mnrn, WITH DESTINATIONS, DURING FISCAL YEAR 1892. 

Exported to 

UnitP.d States ......... .. 
Great Britain. . ..... . 
Newfoundland. . . . . • . 
Hong- Kong ....... . . .. . 
St. Pierr!l .... . .... . .... . 
Germany ........ . 
France ... . 
British West Indies . . .... . 
Sandwich Islands ..... . .. . 
Holland ...... . .. . ..... . 
Spanish West Indies 

Value. 

84,806,483 
683,0fl4 
202,840 
31,170 
30,413 
27,675 
22,547 
18,533 
16,888 
15,505 
12,691 

Exported to 

British Guiana ....... . 
British Possessions in Paci-

fic Ocean ...... . .. ..... . 
Russia ...... . .. . 
Japan ...... .. . 
Australia. . . . , . .. .. .... . 
China ....... .. ....... . 
Belgium ............. . 

Total.. .. .. ... . 

Vah1e. 

$8,679 

5,616 
4,724 
4,571 
4,408 
3,834 

800 

$5,906,-171 I 
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!MPOHTS. 

MINERALS AND MINERAL PRODUCTS FOR FISCAL YEAR 1892. 

Products. 

Alum and aluminous cake. 
Antimony .. .. ........ . 
Arsenic ......... . ...... . 
Asbestus and mfrs. of .... . 
Ashes, pot, pearl and soda. 
Asphaltum ..... 
Borax . 
Brass and mfrs. of . . . . . . 
Bricks...... . . 

" hath . . ....... . 
" fire, and tiles.. . . . . . 

Buhrstones ... . .... . 
Building stone . .. . 
Cement . ....... . .. . 

Portland ... . . . . . . 
Chalk. .. .. .. .. ... . .. 
Clay, China .... . 

'' fire _. . ....... . . 
all other, N.E.S ... . 

c~~l, anthr~cite 
b1tummous ..... 
dust, &c . . . . 

" tar and pitch.. . ... . 
Coke (oven) ..... .. ... ... . 
Copper and mfrs. of ... . 
Earthenware .. . 
Emery ............ . 
Fertilizers. . . . . 
Flagstones. . . . . 
FullPr's earth. . . . . . . . .. 
Graphite.. . . . . . 

1 

Grindstones . . . . . . . . 
Gypfium.. . .. .. . • . .. 
Iron and dteel . ... . . . .... . 

Value. 

s 22,849 
17,680 
9,365 

14,090 
3,:{77 

152, 136 
29,678 

537,771 
5,075 
2,402 

122,031 
1,464 

95,550 
6,176 

28t,fi53 
9,558 

41,787 1 
29,049 
11,783 

5,640,346 
4,0fl9,221 

39,8.JO 
34,471 

194,42!) 
437,764 
748,810 
17,782 
19,5:19 
15,048 

2,453 
39,(;33 
19,761 

3,331 
10,476,090 

Products. 

L ead and mfrs. of. . . . . .. 
Lime ........... . . . 
Litharge .. .. . 
Lithographic stone.. . ... . 

I 
M:tnganese oxide .. ..... .. . 
Marble ................ . 
Mercury....... . . . . . 
i\J ineral wat!'r . . . .... 
Nickel ........ . 
Ochres .... .. . . ........ . . 
Para.ffine wax. . . . . . . . . .. . 
Petroleum and mfrs. of . .. . 
Plaster of Paris ... 
Platinum. . .. .. . . .. .. . 
Potash salts .... .. .... ... . 
Precious stones ....... . .. . 
Pumice .... . ... . 
Sa.It .. . .. .. . . 
Sand and giavel. . 
Silex ........... . 
Slnte ...... .. . ... . .. .. .. 
i:loda salts . . . . . . . . . ... . 
Stonp or granite, N.E.S .. 
Spalter ........ .... ... . . . 
Sulphur.. . . . ... . 
Tiles, sewer pipes, &c .. .. . 
Tin and mfrs. of . . .. . . . . . 
Tufa . . ........... . ... . . 
Whiting ....... . ......... . 
Yellow metal. . . . . . . . .. 
Zinc and mfrs. of.. . .. . 

Value. 

$ 309,388 
4,241 

34,343 
5,047 
3,530 

106,268 
15,038 
55, 763 

50 
22,908 
50,728 

492,361 
5,595 
1,952 

40,822 
63,738 
~.282 

380,958 
27,890 
1,244 

50,441 
445,370 
39,479 
62,550 
67,095 
59,537 

1,594,205 
l,025 

26,867 
73,534 

134,865 

Total.... . . . . . . . . . $27,362,006 

ABRASIVE MATERIALS. 

PRODUCTION. 

The only material coming properly under this heading produced 
during 1892 was grindstones and of which the following data only are 
available. 

IMPORTS. 

ABRASIVE 
MATERIALS. 

Grindstones.-The quantity of grindstones produced during the Grindstones. 

year was 5,283 tons, valued at $51,187, the production according to 
provinces being as follows :-

New Brunswick .... 2,821 tons, valued at $23,577 
Nova Scotia ....... 2,462 " " 27,610 

5,283 " " $51,187 



ABRAS!Vll 
MATERIALS. 

Grindstones. 

Tripoli. 

Exports and 
Imports. 
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The production during 1886 to 1892 inclusive was as follows; and 
was the result of operations in New Brunswick and Nova Scotia 
only:-

1886-4,000 tons, valued 
1887-5,292 " " 

at ............ $46,545 
... . ....... . 64,008 

1888-5,764 " " 
1889-3,404 " " 
1890-4,884 " " 
1891-4,479 " " 
1892-5,283 " " 

51,129 
30,863 
42,340 
42,587 
51,187 

Tripoli.-A small deposit of tripoli was noted by Mr. N. J. Giroux, 
of the Geological Survey, near a small lake a few miles north of Ohert
sey village in Montcalm county, Que., from which the inhabitants 
obtain small quantities which they use locally. No production of the 
material has, however, been reported. 

EXPORTS AND IMPORTS. 

The following tables give the exports and imports as obtained from 
the Customs Department, and explain themselves :-

ABRASIVE MA'£ERIALS. 

TABLE 1. 

IMPORTS Oli' "S!LEX.,, 

Fiscal Year. Cwts. 

1880 ....... . 
1881 ...... .. 
1882 . . . . . . . . . .. . .. . .. . 
1883 .. " ................ .. 
1884....... .. ....... .. 
1885 ...... ........ .... . ........ . 
1886 .................. .. 
1887 . . .. .. ... ..... .. 
1888 ..... . .... . ......... ..... .. .. 
1889 .. .. ...... . ...... .. 
1890 ......... . . .. 
1891.. . ........ . 
1892 ................ ... ... . .... .. 

5,252 
3,251 
3,283 
3,543 
3,259 
3,527 
2 520 

u:53:~ 
4,808 
5,130 
1,768 
3,G74 
1,429 

Value . 

$2,290 
1,659 
1,678 
2,058 
1,709 
1,443 
1,313 
5,073 
2,385 
1,211 
2,617 
1,929 
1,244 
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Provinces. 

MINERAL STATIS'fICS AND l\IINING. 

ABRASIVE MA1.'ERIALS. 

TABLE 2. 

1MPOR1.'S Ol' PUMIOE STONE AND EMERY. 

Fiscal Year. Value. 

1880 ... . 
1881. . . .. 
1882 ... . . 
1S83 . ... .............. . 
1884... .. .. 
1885 .. . .. . .. ..... . , 
1886 .... . .. . . . . . .. 
1887 ........ ..... .. .. 
1888 .. . ... . ......... . 
1P89 .. . . 
1890 ... . 
1891 
1892 . . .. .......... . 

s 7,854 
11,179 
15.162 J 

17,823 I 
16,518 
14,450 
14,458 
15,617 
18,564 
16,888 
19,fJ25 
l!J,875 
21,064 I 

~--

ABRASIVE MA'l'EUIALS. 

TABf,E 3. 

IMPORTS OE' BUHRS'l'ONES. 

Fiscal Year. 

1880 .. .. 
1881 .... . 
1882.. .. .. .. .. .... . 
1883 .... .... .. . 
1884 . ...... .. 
1885 ...... . .. 
1886 . . .. ... . 
1887 .. . 
1888 .. .. 
1889 ... 
1890 
1891 .. . . . 
1892 .. . . .. . .. .... .... . 

ABRASIVE MA•rERIALS. 

'fABLE 4. 

Value. 

12,04!l 
6,337 

15,143 
13,2-12 
5,365 
4,517 
4,062 
3,545 
4,753 
5,465 
2,506 
2,089 
1,464 

EXPORTS m' GmNDS'L'ONES. 

1889. 18!)0. 1891. 

-----------------------

~uebec ... . .. .. .. . . ... s 1,387 s 12 . ... . . .... . 
ova Scotia ... . . 7,150 8,5:l6 $12,3 ,7 

9 s 

1892. 

----

. .. . .... 
$10,5"'5 

New Brunswi~k:. : I 21,43~ ... ~0:016 .. . ... lG,~46. 1 .... 12,9~~ Manitoba .. ..... . . : '. '. . : : : 1--1----Totals .. ... . • • 4•• s 29,982 s 18,564 s 28,433j---s23,567 

ABRASIVE 
MA'l'ERIALS. 

Exports and 
Imports. 



ABRASIVE 
MATEHIALS. 

Exports and 
Imports. 

ANl'IMONY 

Statiatics. 
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ABRASIVE MA'rE.RIALS. 

TABLE 5. 

EXPORTS OF' GRINDSTONES. 

Year. Value. 

--------------
1884..... .. ........ .. 
1885 .. . . . 
1886 ......... . ...... . 
1887 .... . . . ... . . .. . 
1888 .. . 
188!! .... ....... .. .. 
18UO . . ..... . 
1891. . ... . 
1892 . . .. . . . . . ... .. . 

'28,186 
22,606 
24, 185 
28,769 
28,176 
29,982 
18,564 
2 ,4::13 
23,567 

ABRASIVE MATERIALS. 

TABU 6. 

IMPORTS Ol' GRINDSTONES. 

l!'isca.l Year. 

1880 ...... . ...... . .. .... . .. . .. .. . 
1881. .... . 
1882 .. .. . 
1883 .. . .. .. . . 
1884.. . . ... . . . . . . .. . . . .. . . . ..... . 
1885.. . .... .. .. . . .. ............ . 
1886 ........... . 
1887 .. . .. . ... ..... .. .. . ......... .. 
1888 .... . . 
1889....... .. . . . 
1890.... . . . . . . . . . . . . . . . . . . . . . . . . . 

1892... . . . .. . . .. . . .. . .. .. . .. . .. .. 
1891.. .... . • .. . . . .. .. .... 

1 

ANTIMONY. 

STATISTICS. 

Tons. 

1,044 
1,359 
2,098 
2,108 
2,074 
1,148 

964 
l,ll09 
1,721 
2,116 
1,ii67 
1,381 
1,484 

Value. 

Sll,714 
16,895 
30,654 
31,456 
30,471 
16,065 
12,803 
14,815 
18,2G3 
25 564 
20,ti69 
16,\'.l\Jl 
19,761 

There is no production to report for the year 1892, the West Gore 
mines which, for many years, afforded the only supply, having closed 
down. · 

The industry through various causes has gradually fallen off since 
1887 when the production was of considerable importance. What the 
causes of this falling off may have been are not known, though it has 
certainly not been from any deterioration of the Canadian ore which 
has always been of good quality. 
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The production during the past few years was as follows, and is the AN'l'IMONY. 

result of operations in the province of Nova Scotia :- StaListics. 

1887, 584 tons, valued at . ... ........... $10,860 
1888, 345 " " . . . . . . .. . . . . . . . . 3,696 
1889, 55 " " . . . . . . . . . . . . . . . 1,100 
1890, 26~ " " . . . . . . .. . . . . . . . . 625 
1891, ] 0 " " ....... ' . . . . . . . . 60 

EXPORTS AND IMPORTS. 

The following tables of exports and imports are taken from the books 
of the Customs Department and explain themselves :-

AN'l'IMONY. 

TABLE 1. 

EXPORTS. 

I

I Year. Tons. Value. Year. Tons. Value. 

---- --- ------- -----

1880 . .. ...... 40 s 1,948 1887. . ... 
1881 . ........ 34 3,308 I 

1888 .. .... . .. 
1882. 323 11,673 1889. .. . . .... 
1883 . .. .. .... 165 4,200 1890. ....... 
1884 .... .. .. 4~3 

I 
17,875 1891. .. ...... 

1885. .. . .. . .. 758 36,250 1892 ....... . .. 
1886 .... .. . .. 665 I 31,490 

Fiscal Year. 

1880 ... . .. . .. . 
1881 . ... .. ... . ..... . 
1882 ...... . .... . . . 
1883 .... ....... ..... . 
1884 .. 
1885 .... 
1886 
1887 .... . ... . ..... . .. .. . . 

ANTIMONY. 

TABLE 2. 

IMPORTS. 

1888. .. . . ...... . . .. . 
1889 ... - ....... . ...... . 
1890..... ... . . . . . . ........ . 
18!11... . . . . . . ..... .. . . . 
1892 . .... . .... .. ..... . . . ... . 

Pounds. 

42,247 

183,1597 
105,:l46 
445,600 
82, 12 
89,787 
Si ,827 

120, 12) 
ll!l,034 
117,066 
114,084 
lS0,308 

229 $9,720 

352~ 1 6,894 
30 G95 
38 1,00ri 
3~ 60 

..... I .... . ..... 

Va.lue. 

5,903 
'i,060 

15,044 
10 355 
15,564 
8,182 
6,95l 
7,122 

12,242 
11,200 
17,439 
17,483 
17,68(), 

Exports and1 
Imports. 
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AN'rIMONY. 

Discovery and DISCOVERY AND DEVELOPMENT. 
<l.evelopment. NovA SCOTIA. 

West Gore 
Mines. 

ASBES1'US. 

Statistics. 

Rawdon.-The most important deposit in Canada is undoubtedly 
that at West Gore, Rawdon, Rants county, N.S., regarding which Mr. 
H.P. Brumell make;; the following statement frow information received 
from the owner Mr. R. MacNaughton, Truro, N.S. As the works 
were abandoned and filled with water he did not make a personal visit. 

West Gore Mine, Rawdon, NS.-" This property is situated about 
one mile and a half east of South Rawdon Gold Mines and was for 
many years in successful operation. It has, however, been idle during 
the past year. While the mine was in operation the ore was hauled 
to and shipped from Enfield station on theintercolonial Railway, thence 
by rail to Halifax en route to England where most of it was marketed. 

" The deposit consists of a vein about six feet wide of which about 
twenty inches is pay-ore consisting of stibnite, kermesite, valentinite, 
galena and a small amount of gold in a gangue of calcite. The vein 
has a course about north-west and south-east dipping at an angle of 
eighty degrees to the south-west and cuts gray talcose slates which 
strike east and west and dip S. < 45°. The first-class ore assays from 
fifty to eighty per cent of antimony, a second grade being concentrated 
from dump stuff to about fifty-four per cent. The entire vein carries 
about three pennyweights of gold to the ton. 

" The underground operations consist of three shafts on the vein 
about 100 feet apart, the most southerly, No. 1, being sunk to a depth of 
200 feet, the next, No. 2, to 80 feet and No. 3, the most northerly, to 
30 feet. From the mouth of No. 3 a drift or stope 30 feet in height 
is run following the upper pay-streak to No. 1 shaft, which it inter
sects at 115 feet from the surface." 

ASBESTUS. 

STA'fISTICS. 

The production of this mineral during 1892 was 6,082 tons, valued 
at $390,462. This shows a decrease in comp~trison with the previous 
year of 3,197 tons and $609,416. 

As observed also the rnturns show a great drop in values, which 
is due to the shipment for 1892 having consisted mostly of the lower 
priced grades of the mineral. 

I 
This production resulted from the operations of the mines working at 

Thetford, Black Lake and Coleraine in the Eastern Townships of 



Year. I Tons, I Value. 

-
188o I ,,., I $ ... ,00 
1881 I 54° • • • . .. : . 

. . . 35, 100 ,,, 

i 882 I 810 
52,650 

1883 955 
68,750 

1884 .. , ····· 
75,097 

1885 2,440 
· ·1~2,441 ,, .. ~ .. 

3,458 
206,251 

1887 14,619 
226.-)76 ... ... 

1888 I 4•404 ... .... . 
..... 255,007 

1889 16• UJ ... ... 
... ... 426,554 I 9,86o 

... .. .. .. 1890 
1,26o, 240 

18~1 ~. ~~~ · 
-~~:878 ' ... . .. 

I 6,o82 .... ... . 1892 
390,462 
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Quebec, together with a small amount from the asbestus deposits AsBEsn;s. 

occurring in the Laurentian rocks of Templeton township, Ottawa Statistics. 

county, in the same province. 

1889. 

ASBES'l'US. 

TABLE 1. 

EXPORTS. 

1890. 1891. 1892. 

Quality. -------- - - -- --·---

------Tons. Value. Tons. I Value. Tons. I-Val~ Tons. Value. 

lst class . . . 4,579 $319,461 5,453

1

8453,704 4,530

1

$338,072 1,447 8113,595 
2nd " . . . . 593 27,308 1,172 58,973 3,186 209,833 3,185 228,133 
3rd " . . . . 416 lil,375 373 15,853 298 13,636 748 31,375 

Totals... 5,588 $360-;144 G:Ws 1sms~ 8,014\$561.~ 5,380 $373,103 

A SBESTUS. 

TABLE 2. 

IMPORTS. 

Fiscal Year. 

1885.. . . . . .. . . . . . .. ... . . 
1886 .... . 
1887 .... . 
1888 .. 
1889 ... ...... .. . 
1890 .. 
189l.. 
1892 ....... .. .. .. 

Value. 

s 674 
6,831 
7,836 
8,793 
9,943 

13,250 
13,298 
14,090 

Exports and 
Imports. 

DISCOVERY AND DEVELOPMEN'.r. Discovery and 
development. 

With regard to the conditions of occurrence of the deposits in the 
Eastern Townships and the mode of mining adopted there, full details 
have been given in previous reports which need not be repeated here, 
and details of the same nature regarding the deposit worked in Tem
pleton are to be found in Vol. V., Annual Report of the Geological 
Survey Deparment, p. 298. 

The accompanying graphic table A shows the fluctuations in pro
duction of this mineral for the past eleven years. 

The amount exported (see table 1) shows that nearly all the produc
tion found a market outside of Canada. In fact there are but two 
firms manufacturing asbestus goods in Canada. 



ASBESTUS. 

List of 
<>perators. 

COAL. 

Statistics. 

Hs GEOLOGICAL SURVEY OF CANADA. 

The Customs returns show a small importation under the heading 
Asbestus, probably all manufactured articles. 

The following is a list of the chief operators during the year : 
The Bell's Asbestus Company. 
The H. W. Johns Manufacturing Company. 
Messrs. Johnson & Company. 
Messrs. King Brothers. 
The American Asbestus Company. 
The Beaver Asbestu~ Company. 
Me<srs. Frechette & Poirier. 
The St. Cyr Asbestus Company. 
Messrs. Ward Bro:;. 
The Thetford Asbestus Mining Company. 
The Brampton Lake A~bestus Company. 
The Lambly Mining Co.11pany. 
The Anglo-Ca.nadian Asbestus Compan.y. 
The United Asbestus Company. 
Messrs. W. H. Jeffrey & Company. 
Messrs. J. C . .Bedard & Company. 
The J as. Reed Company. 
The Glasgow & Montreal Asbestus Company.° 
The Templeton Asbestu~ Company. 

Besides the above mentioned there were a number of other operators 
who did more or less development work. 

COAL. 

STATISTICS. 

As may be seen on reference to the accompanying graphic table 
A there has bePn a very materi>Li falling off in production during 1892, 
amounting to 330,529 tons, whilst the decrease in the value of the 
production reached the sum of $959,737, or very nearly ten per cent 
of the value of the coal produced in 1891. This decrease is attributed 
altogether to Nova Scotia and British Columbia, while in the pro
duction of both New Brunswick and t.he No1 th-west Territories there 
was a slight increase. 

It will be seen on refereuce to graphic table B that Nova Scotia 
still continues to be thfl largest prtt<lucer, though but slightly ahead of 
British Columbia as to the vaJue of the output. 

The figures of production in the various provinces during past years 
are given in graphic tables C and D and table l following. 



Value . I Tons. 
-

$~.~·17 ;;;5. 
2·091.976 

. .. . 
.. . ... ..... 2,418·,494 

d. ,758. 590 ....... 
.. .. 
5,259·,83;. 2,658, 134 

. . . . .. . 

s.584: ;8~ z ,7i9 ,478 

.. . 3, 117. 66 1 
6,496,·; ;~ 
'8. ·144;;~7 

...... 
3,623.076 

. ..... 
7,184,510 . 

3,292,547 

Value. Tom 

$3:~99:86_5 
2• 17 5,914 

. . . . .. 

3,305,34~ 
925,495 

' 
.... 

469,93~· 
l84,370 

. ... 
.. ..... . . 

9,375 
6,768 
. .... 
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COAL 
TABLE A 

ANNUAL PRODUCTION OF CANADA. 

PRODUCTl .JN BY PROVINCE>' 

1892. 

Ttl.BLE B 

} Nova Scotia 

} British Columbia 

} N. W. Territories 

} New Brunswick · 

P L ATE II. 

1886 
I 

\ 1887 I 

} 1888 

} 1880 

} 1890 

I 1891 
I 

} 1892 
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Year I 

18i'P 
::~71 

1872 
1873 
1874 
1875 
r876 
1877 
1878 
1879 
188o 
1fi81 
1882 

1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

1891 

1892 

Year 

1874 
1875 
1876 
1877 
1878 
1879 
188o 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

1891 
1892 

Tons 

700,861 
754,o3 1 

984,664 
I, I 17,643 

977,446 
848,395 
794,8o3 
848,395 
863,o81 
882,863 

1,156,635 
1,259,182 
1,529,7o8 
1,593,259 
1,556,010 
1,514,470 
1,682,924 
1,871,338 
1,<)89,263 
1,967,032 
2,222,o81 

2,290,935 
2, 17 5,914 

T ons 

81,574 
IIO, 145 
131 , 192 
154,052 
170,846 
241,301 
267,595 
228,357 
282,139 
213,299 
394,070 
365,596 
326,636 
413,36o 
548,017 
649,409 
759,517 

1,152,588 
925.495 

GEO LOGICAL SURVEY DEPARTMENT OF CAN.ADA 

ALFRED R. C. SELWYN, C. M. G., LL. D., F. R. S., DIRECTOR. 

COAL 

TABLE C 
NOVA SCOTIA 

ANNUAL PRODUCTION. 

COAL 

TABLED 

BRITISH COLUMBIA 

ANNUAL PRODUCTION. 

Pi.ATE 11 r. 

ANN UA L REPORT P'Of\ 1892; IJIVISION OF M INe:R AL STAT I STICS AND MINE~. 
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'"" 

Yea r 

1873 
1874 
1 s~ ~ 

:1376 
1877 
1878 
1879 
188o 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
189 r 
1892 

Year 

1873 
1874 
1875 _ 
1876 
1877 
1878 
1879 
188o 
1881 
1882 . 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1'890 

189 1 
1892 

I T <.1n, 

A.21"'1 . 0 ;)3 

310,;i88 
z<;r.,.HI' 
2.:;3 ,c 3~ 
301,Jl? 
327 ,')59 
3o6.648 
432, r88 
J9S,J82 
412,682 
486,8!1 
4i4,4c,5 
427,937 
520,703 
58o,9o5 
588,627 
66',,31 5 
724,486 
'l7t .259 
823,?.U 

T ons 

5,403 
12,859 
14,026 
4,995 
4,829 
5,468 
8,468 

14, 217 
14,245 
37.576 
44,3h8 
62,665 
71,•JOJ 
7 ~·, 443 
89,0<}8 
84,3 16 
89,294 
82,534 
n.827 
93.988 

GEOLOG ICAL SURVEY DEPARTMENT O F CANADA 

~LFRED R. C. SEL\\ YN, C. M. G.,LL. D. , F. R. S.,OIREC'TOR. 

COAL 
TABLE E 
EXPORTS 

(PRODUCE OF CANADA) 

COAL 
TABLE F 
EX PORTS 

PRODUCE OF CANADA) 

PL AT!!: IV. 

ANNPAL REPOh:1 FOH: 1892; LlfVl'-'10;-.I (If MI N...:RAl 'T . .:...n.;.r1L<.: AZ..:lJ Mist. .... PART S. : Al\'NUAL REPORT, Vol. VI. 
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COAL. 

TABLE J. 
PRODUCTION IN NRW BRUNSWICK ANf> NORTH- WEST TERRITORIES. 

Year. 

1887 ........... .. 
1888 .. . 
1889 .. .. 

1

18!!0 .......... . 
1891.. .......... . 
1892 ........... - . 

New Brunswick. North-west Territories. 

-------!·------------
Tons. 

10,n40 
5,731\ 
5,673 
7,11'1 
5,422 
6,768 

Value. 

23,607 
11.115() 
11,133 
13.850 
11,030 
9, 75 

Tons. 

74,152 
115,124 

97,364 
128,953 
174,131 
184,370 

Value. 

$157,577 
183,354 
179,640 
198,-198 
437,243 
469,930 

15 s 

COAL. 

Statistics. 

EXPOR'l'S AND IMPORTS. Exports and 
Imports. 

The figures of exports and imports are as in the past taken from 
the books of the Customs Department and are shown in the following 
tables, all of which explain themselves. Numbers 2, 3 and 4 and the 
graphic tables E and F refer to exports only, while in tables 5, 6 and 
7 will be found the figures of imports which are for the fiscal year 
ending 30th June :-

I 

COAL. 

TABLE 2. 

F:XPORTS : THE PRODUCE N' CANADA. 

1891. 

Provinces. -------
Tons. Value. 

-------------- . 
Ontario .... ..... ......... 
Quebec . ." . .": : : : : . : : : : : 4,644 s 7,304 
Nova Scotia ......... . . 194,867 417,8 16 
New Brund" ick ..... .. 1,747 5,194 
Prince Edward Island. X5 109 
Manitoba ........... . . 2,232 4,65!; 
North-west Territories. . . . . . . . . . . . . . . . . . 
British Colun1bia . .. . .. 767' 734 1 2, 958, 695 

--- - ----
Totals ..... . .. . 971,25!) $3,393, 773 

1892. _I -----
Tons. 

55 
4,138 

181,547 
1,905 

5ll 
31 

36,281 
599,716 

---
823,733 

v 

s 
4 

2,3 

a Jue. 

248 
6,262 

07,980 
6,6R9 

150 
74 

67,(WI 
17,734 

$2,8 06,770 



COAL. 

Exports and 
Imports. 
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COAL. 

TABLE 3. 

EXPOR'rS: NOT THE PHODUOE OE' CANADA. 

Provinces. 

Ontario .. .... ... ...... 
Quebec ..... .. 
Nova Scotia . 
New Brunswick ....... 
Manitoba . . . . . . . . . . 
British Columbia .. . ... 

Totals ......... 

1891. 

Tons. Value. 

63,777 . 158,416 
ll, i165 25,953 
2,319 6,217 

165 432 
1 15 

------
77,827 $191,033 

COAL. 

'.J.'AJlLE 4. 

1892. 

Tons. Value. 

81,557 $204,867 
8,060 16,247 
2,752 6,811 
1,G18 6,128 

.......... 
1 10 

------
93,988 2:14,063 

EXPORTS: NO\'A SCOTIA AND BRITISII COLUMBIA. 

Nova Scotia. British Columbia. 

Year. --------- -------

-------·- _ Tons·-1- Value_._~:____~~~ 
1874.. ....... ... 252,124 . "647,539 51,001 $ 278,180 
1875...... .. 17!'l,fl!l6 404,351 65,842 I 356,018 
1876...... . 126,520 263,543 116,910 627,754 
1877.. . . . . 173, 389 352, 453 118, 252 590, 263 
1878... . . . . 154,lH 2H3,795 165,734 698,870 
1879..... . 113, 742 203,407 186,094 608,845 
1880... . . . . . . . . . . . . . 199,552 344, 148 211i,s1s I 775,008 
1881........ 193,081 311,721 187,791 622,965 
1882........ . . . . . 216,954 390,121 179,552 628,437 
1883... . . ol92,795 3:16,088 271,214 I 946,271 
1884.... . . . . . . . . . . . . 222.709 430,330 245,478 901,440 
1885.... 176,287 :149,650 250,191 1,000,/64 
1886.. 240,459 441,693 274,466 I 960,649 
1887... 2oz,9~1 3uo,13s 356,657 1,262,552 1 1888.. . . . 160, 863 3~0, 115 405, 071 1, 605, 650 
1889.. .. ....... 186,608 3U6,830 470,683 J,918,2G3 

1

1890..... ... . . . . . . . 202,387 426,070 I 508,882 1,977,191 
1891.. . . . . . . . . . . . . .. 19~,867 417,816 767, 734 2,958,695 
1892 .. .. .•. ·: . ....... 181,547 407,\.180 599, 716 2,317, 734 
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COAL. 

TABLE 5. 

h 1Pon:rs OR ·B1TuMrnou~ Co,11~. 

J!'iscal Year. 

1880 .... 
1881.. ... . .... . 
1882 ........ .. . 
1883 ...... . .... .. . . 
1884. . .. . .... . ...... . . . 
1885 .. . 
1886 .. . 
1R87 .. 
1888 .. 
188!l.. . .. . 
1890 .. .. . ...... . 
1891. .... . 
1892 ... . 

COAL. 

TABLE 6. 

Tons. 

457,049 
587,024 
63G,3'i4 
911,62!! 

l,118,Gl5 
1,011,875 

930,949 
1,1-19, 792 
l ,2:ll,234 
1,248,540 
l,40fJ,282 
l,5!18,855 
l ,Gl 5,220 

b t l'OI{TS OF ANTHRACITE fOAl, . 

Fiscn,l Year. Tons. 

$1,220,7()1 
1, 741,508 
1,992,081 
2,no i,198 
3,Gl3,470 
3, HJ7,539 
2,591,554 
3,l2G,225 
3,451,GGl 
3,2.35,171 
8,5'.38,!)5~) 
4,fl60,896 
4,099,221 

V:.lue. 
I 

1880 ... ~-. . - ~-~---_- 1 ----:-16,729 Bl,50!l,9GO I 
1881.. . . . . . . . . . . . . . . . 572, 092 2, 325, 937 
1882. . ... . . . . . . . . . . . . 638,273 1 2,G6G,35G 
1883.. . .. . .• ' . . . . . . . . . . 754,891 3,344, ll36 
1884..... .. . . . . . . . 868,000 3,831,28::1 
1885.. . . . . . . . . . . . . . . . . . . . . . . . !ll0,824 3,909,844 
1886. . . . . . . . . . . . . . . . . 995, 425 4, 028, 050 
1887. . . . . . . . . . . 1,100,165 4,423,062 
1888.. 2,138,627 5,291,875 
1889... . . . . . . . . . . . . . . . . l ,2fll, 705 5,199,481 
lSDO... . . . . . . . . . . . . . 1,201,335 4,595,727 
J8Ul... . . . . . . . . . . . . . . . . . . 1,399,067 5,224,452 
1892.. . . . . . . . . . . . . . . . . . . . . J ,479,106 5,640,346 

17 s 

Exports and 
Imports. 
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Exports and 
Imports. 
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COAL. 

TABLE 7. 

IMPORTS OF COAL DUST. 

Fiscal Year. 

1880 ....... . . . . ... . .... ... 1 
1881.. .. . .. . . . . . . . . . . I 
1882....... . . . . .. ... . 

rn~t:::··· · :.:::: ·:·:::: ·1 
1885 ... . . 
1886 .. . ... ... . 
1887 .. . . . 
1888 .. . 
1889 .. . 
1890 .. 
1891.. 
1892 .. 

Tons. 

3,565 
~37 
471 

8,154 
12,782 
20,185 
36,230 
31,401 
28,808 
39,980 
53, 104 
60,127 
82,091 

Value. 

$ 8,877 
666 
900 

10,082 
14,600 
20,412 
36,!196 
33,118 
34,730 
47,139 
29,818 
86,130 
39,840 

Consumvtion. The approximate quantity of coal consumed in Canada during 1892, 

Markets. 

assuming that the imports for the fiscal are the same as for the calendar 
year, was as follows :-· 

Production ..................... . ..... . 
Imports .............. . 

Less exports .............. ... .... . .. . 

Tons. 
3,293,547 
3,176,417 

6,469,964 
917,721 

5,552,243 

This shows a decrease from figures obtained in the same way for 
1891 of 80,796 tons, induced probably by the greater entry into the 
market of natural gas in certain parts of Ontario and the use in place 
of coal-gas of electric light generated by water power. 

Of the coal produced in Nova Scotia during the year 7! per cent 
only ~vas exported, the greater part going to Newfoundland, the ex
portation to the U nitecl States having fallen off about one-half, while 
a slightly smaller quantity than usual was sent to the West Indies. 

As in the past years the United States is the principal foreign 
market for the coal produced in British Columbia, the port of San 
Francisco alone during the year receiving 425,170 tons. Small quan
tities also were exported to China, Ja pan, and other Pacific markets. 
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NOV A SCOTIA. 

In Nova Scotia there were nineteen collieries producing during the COAL. 

h d · f l b · h · th f 11 · t bl 8 h' h Nova Scotia. year, t e pro uct1on o eac 1 emg s own In e o ow1ng a e , w IC 

with tables 9, 10 and 11 are compiled from information afforded u s by 

the Department of Mines in that province. 

COAL. 

TABLE 8. 

NovA Sco'l'IA. 

PRODUCTION BY COLLIERIES. 

Colliery. 

Chignecto .. 
Joggins . . ..... . 
Minudie .... ... . . 
Spring hill . . . . . . . 
Maccan ... . 
Acadia ..... . 
East River .. ..... . 
Intercolonial. ... . ·I 

I 

Bridgeport .. . .... . 
Caledonia ...... . · / 
Gardener .. .. . . . . . 

Tons. Colliery. 

202 
71,126 
2,065 

43fJ,851 
269 

280,949 
2,212 

220,531 
36,098 

134,658 
46,632 

Glace Bay .... . 
Gowrie ... . 
Internationn.l. 
Ontario 
Reser ve. 
Victoria. 
Sydney .. . 
Rankine .. . 
Sea coal. . 

.. ··· 1 

Total. .. . . .... . 

COAL. 

TABLE 9. 

NOV A SCOTIA. 

Tons. 

118,291 
173,42G 
125,279 

3L 
173,365 
136,234 
212,793 

1,:198 
504 

2,175,914 

PRODUCTION, SALES AND COLLIERY COXSUMPTION. 

Period. 

1 92, fir•t quarter ...... Tons. 
1892, second " . . . . . " 
1892, third " . . " 
1892, fourth " '· 

Total. 

1891.. 

1890 ........ . 

1889 .... .... .... . 

1888 . . 

1887 .... . .. . 

1886 . .. ..... . 

1885 .... .. . . . 

Production. Sales. 
Colliery 

Consump
tion. 

355, 605 209, 222 ::19, 737 
609,258 563,ltH 55, 73J 
667,097 085,538 54,85'9 
543, 954 505, ~62 45, 770 

~7-fi,914 [ 1,963,286 -i96,103 
1- ---- --------

2,290,935 1 2,071,938 195,981 

1- 2,:~~081 - 2,00~444 180,589 

1,967,032 1, 741, 720 177,106 

1,989,263 1,765,895 176,336 

1,871,338 1,702,046 156,550 

1

1,681,924 1,538,504 159,512 
---- --------

1,514,470 1,405,051 142,939 
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CO,\L. 

TARI,£ 10. 

XoYA Sco1·u. 
COAL THAD£ BY CO!'C'TJE~. 

Cumberland . Pictou. C>ipe Breton. Other 
Countit"k. I 

Year 1892. ----- -- ----- --1-------- ------
__ · Raisecl. 1-~~·- ~aiRecl. j~~~~ l ~aised. 1___:1~ l~~i.s- Sold. 

Tons. Tons. Tons. Tons. Tons. Tons. T ons. Tons. 

Fir"t quarter 133,1291 123,786 8·1,301 1 G8,1U2 137,382 17,030, 79:! 24~ 
Second " 120,08!) 10!.1,800 138,172 125,759 3.J0,75.5 327,.167 242 l~ 
Third 117,093 108,220 l4!J,O!JO H0,22!J I 400,047 436,305 1 SG7 G!l4 
Fourth ~,201 ~,559 132,12? __::9,9(i2 __:_G~,624 _:_o3,841 1_·_·_· _· _·_· ._. 

Total, 1892. 513,512 473,3u5 503,6!J2 454,112 l,15G,80 1,034,733 1,902 1,076 

18!!1. 583,688 517,739 500,829 453,70711,206,064 1, 100,279
1 

3541 

CO.IL. 

T.lllLI> I l. 

:X 01'.\ ~COT IA. 

DISTRIH C'l'lO~ OF CO.IL SOLD. 

I 
i\farket. 1891. l 1892 

-------------- --- ------, -----1 

Nova Scotia, tmnsported by 1:111d .. 
'' '' '' sea .. 

Total. . . .. . . 
New Brunswick .... . ... . . . 
Prince Edward Islancl ....... . 
Quebec. . ....... . 
Newfonndland. 
\Vest Indies ... . .. 
United States .... . 

Total ..... . 

Tons. I 
404,031 I 
312,474 

Tom. I 
391,023 I 
307,832 

--------1 
71G, 505 698, 855 1 
256,833 240, ~!)I) 
75,570 G3,435 

SGS, 320 83ii,5Gl I 
121,651 106,3!)!) 

4,576 3,1!)1 
28, 483 15, 54!) 

2,071,938 1,963,286 

213 1 

The following details are taken from the report of the Department 
of Mines of Nova Scotia, and will show the state of the industry dur
ing 1892*. 

"The returns show a sale during the past year of 1,752,934 tons 
against 1,849, 945 tons during the preceding year. 

*The tons mentioned in the following extracts are of 2,240 lbs. 
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"As compared with the sales of the year 1891 the most noticeable COAL. 

points are :- Discovery and 

Tl 1 1 623 978 
, . h 

639 3~ . development 
" ie 10me sa es are , tons comparea wit ,7. 1 tons in in Nova 

18 91. Scotia. 

"The province of Quebec took 746,037 tons against 775,286 tons 
in 1891. 

"The sales to the United States were 13,883 tons as compared with 
25,431 tons in 1891. 

"The sales to Newfoundland, New Brunswick, Prince Edward 
Island and other points show little difference. 

Gmnberland County. 

"The sales of the county were 422,641 tons against 462,267 tons in 
1891. 

"The production of the collieries of the Cumberland Railway and 
Coal Company was 392,724 against 459,395 tons in 1891. Since the 
date of t he last report a complete set of underground haulage has been 
put in; and the surface works further improved. Safety lamps alone 
are used underground and no explos ives. 

" The Chignecto mine has remained closed, and no returns of a 
satisfactory character have been received of the results of the pros
pecting carried on for other seams. 

"At the J oggins mines the system <•f long wall has been continued, 
and improvements made to the railway and wharf. The output was 
63,505. 

"During the past season an American company took over a number 
of coal leases including the J oggins and other areas in the river Hebert 
and Macan districts, and will, it is expected, shortly develop them on 
a large scale. 

Bpring IIill Mines, J.Yo. 1 Slope.-" This slope is now down a dist
ance of 2,609 feet by the new lift lately finished, and the levels are 
extended and balances driven up to the 1,900 feet lift. The west levels 
are being advanced, and the coal between them and t he "Stony" level 
is worked long-wall. The lodgment at 1,300 feet lift has been repaired 
and a dam four feet thick, built with lime and cement, 200 feet 
inside the pump, allowing them to extract the 200 feet barrier 
which was formerly left to prevent the waters from flowing clown 
into the lower lift . The principal work done on the east side of 
the back seam has been drawing pillars; on the west side, the level 
has been advanced and balances driven up to the lift above. The new 
sinking has been opened up with t ravelling slope and pipe slope and 
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COAL. levels turned away. The new lift is 1,000 deep. In the month of 
Discovery and September work was begun to introduce the system of haula"e by 
development . . . . . . . o 
in Nova tail-rope m tlus mme. The engine-house is finished and other branches 
Scotia. of the work progressing. The following are the lengths of haul in 

different sections: On 1,900 fee t lift, west side east seam, 4,000 feet; 
east side, ame seam, 1,000 feet; west side, back seam, 4,400 feet j east 
side, back seam, 2,500; and on the 2,600 feet lift, west side, 1,500 feet, 
east side 1,000 feet. The pipe head has been widened to 8 feet and 
retimbered with iron booms, and the mine board in west side has been 
stripped and retimbered with heavy timber. A large amount of extra 
work had to be done in this mine during the past year, caused by a 
fault which had to be cut through both. on old lift and new lift, and 
the turn·outs had to be lengthened (which was chiefly stone work) 
to render them suitable for the tail-rope system. 

No. 2 Slope.-" The bulk of the work done in this mine for the past 
season was drawing pillars, principaJly on the 1,300 feet lift, and so 
far they have been won very clean. There is still a large amount of 
this work before the standing work will all be let down; to the rise 
of the Stony level it is worked long-wall successfully. On account 
of the presence of black damp, some trouble was experienced in 
drawing some of these pillars, but little or no fire clamp has been met 
with in this mine. They began working the pillars from inside, and 
working back towards the bottom. In the month of June, prepara
tions were made to introduce the tail-rope system of haulage, the 
engine is placed and the engine-room finished, and the other work iH 
nearing completion. Following are the lengths of haul in the differ
ent sections :-,'tony level, 4,000 feet; east side west slope seam. 
4,000 feet; Jig-wheel, 400 feet; New seam, 1,000 feet. The levels 
will be extended on the west side of the mine, both in the new seam, 
so called, and Stony level. The principa,J work in east side on this 
lift will be pillar working. It is not likely that the new lift will be 
worked to any extent for the next year. 

~Yo. 3 Slope.- " This slope has, I think, the largest daily output of 
any mine in my district, there being dciily drawn up from 1 ,OOO to 
1,200 boxes. The seam varies in thickness, and different systems 
of work are carried on to suit this. On the east side at 1,300 feet lift 
it is worked long-wall. On the west side, same lift, the levels are being 
extended and back balances driven up to next lift with the bords ad
va,ncing, and there are sets of men coming behind drawing the pillars; 
in the lower lift the work is the same long-wall on the east side, and 
bord and pillar on west side. They are sinking the slope for another 
lift. In the month of April, preparation was being made to introduce 
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the tail-rope systel.Il of haulage and completed in the early part of Co.u. 
October, and on the lOth of October began to work on both sides of Discovery and 
1 300 f t l .ft ~levelopment 

, ee i . m Nova 
" The length of haul, on west side of 1,300 feet lift, is 5,000 feet; in Scotia. 

east side, same lift, 2,500 feet; on the 1900 feet lift, west side, 3,000 
feet; and on east side, same lift, 2,000 feet. 

" N os. 1 and 2 slopes have been connected overground by a trestle
work 597 feet long, an average height 50 feet, on which are one full 
road and two empty ones. An engine is placed in position to run <in 

endless chain conveying full boxes up the grade, and also an endless 
rope on the empty roads. 

" A double revolving screen 33' x 42" has been erected at .1: o. 2 slope 
for SCl'eening coal for both slopes. Connected with this screen are 
two sets of elevators and one set of conveyors, al o 5 coal bins which 
hold from 300 to 400 tons of coal. These bins are all lined inside 
with iron. There will be 3 engines in use at the Springhill Mines for 
tail-rope haulage of the following dimensions : 

" Size of cylinder, 16"x20" ; Drum barrel, 5 feet diameter; face, 2 
feet; depth of fiange, 6" ; 4 drums, 2 for hauling and 2 for tail-rope ; 
engines geared 3 to 1 of the drums; average steam pressure 70 lbs. 

".Llfinudie Mine.-Not much work has been done a,t this mine for 
the past 5 or 6 year , excepting for a few months in winter season, 
and then the work was done along the crop, there being a water level 
giving them nearly 100 feet of coal. The slope has been sunk 200 feet 
below this water level, <tnd the owners have decided to work the mine, 
and engaged Frank Burrows as manager, and at my visit in December 
l 9th the water was nearly out. I understand it is the intention to 
work this mine on the long-wall system, for which it is well adapted, as 
there is about 4 feet of coal with 9 inches of fire-clay in the middle of 
the seam. 

Crookshanlc's ]fine.-" This mine is sunk some 200 feet on a seam of 
coal from two feet thick upwards, and partially worked long-wall. 
There are only from 15 to 20 men employed as yet. The arrangement 
for ventilation is very good, two air returns being driven to the sur
face. Mr. Burbine is under manag r, and James Baird, Esq., is gen
eral manager of this mine as well as the J oggins. 

Saltsprings.-" Some little work has been done in this mine during 
the summer. About eight men were employed, and they sank down 
in the seam 100 feet or more. The coal lays at an angle of from 75° 
to 80°. The work is stopped at present. They have erected an engine 
and pump, and are in a fair condition to develop the mine. 
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CoAL. Joggins Mines.-" This mine has been worked very successfully, 
Diecovery and long-wall, during the past year. A new lift of 420 feet has been sunk 
development . h 1 11 Th . k' d th 'd in Nova in t e ong-wa system. e sm -mg was starte on e east s1 e, 
Scotia. about 200 feet from the slope. The landing place was 30 feet wide, 

and cogs or buts were carried down on one side and sets of men start
ed on the other side and worked until the pipe-head was reached. 
Then the cogs were made somewhat larger and the pipe-head won out. 
Then the main slope was next won out and so on until the lift was put 
down 420 feet with pipe-head, main slope and travelling way. The 

. coal has all been taken out in this lift and the entire section resting on 
packs. 

' 
"A place is now being driven to the surface for an airway for the 

east side, and a place is being repaired up through the old works for 
an airway for the west side, and the present airway will be for the new 
lift. During the year the second track has been laid in the slope. 
This, with t.he new lift, will give the management an opportunity to 
increase the output. Two new boilers have been put in, a new engine 
house, 42 x 24 feet, and the engine moved into it. A new office has 
been built, 36 x 32 feet, of latest designs. 

Lawson Mine.-" This mine was abandoned last June, very little 
work having been done in it for the preceding part of the year. 

Chignecto.-" This mine worked for two or three months in the 
winter, about six men being employed, and has remained idle ever 
s1nce. 

Pictou County. 

"The sales were 405,457 tons as compared with 405,096 tons in 1891. 

"The home sales were 256,!'i-±5 against 265,098 tons in 1891. 

"The province of Quebec took 97,334 tons compared with 63,219 
tons in 1891. 

" The output of the Acadia Company was 250,84 7 tons, and of the 
Intercolonial Company 196, 903. 

"The operations of the Acadia Coal Company in reopening the 
Foord pit were being continued with favourable prospects until near 
the close of the year, when fire was discovered in close proximity to 
the new workings. As a precautionary measure, the men and horses 
were withdrawn and the pits sealed. As the indications of fire in
creased, water was admitted from the river, and at present the work 
of reopening this valuable seam is suspended. 

McGregor Pit, Stellarton.-" This mine was worked up until the 24th 
August, but was idle from that date to the l st December. The new 
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balances spoken of in last year's report have been completed, and one COAL. 

almost worked out. The work being done at present is principally on Discovery and 

the south side of the mine. This pit h~ts the largest volume of air in f;N~;~ment 
circulation in any one mine in my district, and is to all appearances, Scotia. 

now safe and comfortable. The present grasp of the coal is getting · 
somewhat circumscribed, and cannot well he enlarged unless they sink, 
which may not be advisable until some more pillars be taken out, a 
proceeding which will he attended with grave responsibility both to 
life and property, as this is the lowest seam worked in this basin, and 
the overlying seams are all more or less on fire. 

1.'hird Seam Slopes.-" The balance on north side mentioned in last 
ye:u's report is still being worked and the levels extended for other 
balances, which is <.tll the work being done in this seam. The south 
side has been worked very little this year. The cage pit seam is being 
worked by way of the tunnel from third seam, and the levels extended 
north and south considerable distance and balances driven up. As the 
old works of the cage pit arc to the rise, the balances are at the first short, 
but now the level on south side i advanced sufficiently far to where 
the balances may be driven up hill several hundred feet more. This 
will increase output and lessen ex:penses. The four-foot seam which is 
cut by the same tunnel is being worked long-wall, and under this sys
tem a most magnificent per0entage of coal is being won. It is a beau
tiful coal and a mine easily ventilated. There is a connection from 
this seam into the drift leading from the cage pit into the Foord pit. 
The work in those three seams ha been very fortunate. 

Englii;h SlopPs, Stellartun.-" At the English Slopes they began 
sinking in February, and in May it was found necessary to increase 
the ventilation, the means previously employed being a steam jet. A 
small blow-down fan was then erected, which gave from 7,000 to 8,000 
feet of air per minute, and as but 2 places were sinking, this would seem 
to be sufficient, but during the summer months it was found necessary 
to stop sinking. The water for generating steam became scarce and 
the gas on indicator read from ] to 3 per cent. They remained idle for 
two or three months. It is intended (or was), to connect these slopes 
with the Foord pit. The tunnel from the Foord pit being very fiery 
during the summer months it became necessary to suspend operations 
for a while. If it had not been for those drawbacks, the connection 
would in all probability have been accomplished. These slopes are 
now down 2,800 feet, their estimated distance, and the tunnel from 
Foord pit, is within 100 feet by estimation. 

Foard Pit.-" The slants I have previously reported as being clown a 
distance of 400 feet, were continued clown to a distance of about 1,000 
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COAL. feet, where a fault was struck. Several bords were turned off :tnu 
Discovery and some very good coal extracted. During the season there were signs 
developmPnt f fi in ova o re at the bottom of the old fan shaft. It was at once damped 
Scotia. down and work on the south side of the mine stopped and the 

men put to work on the north side. Several places have been driven 
through into the old workings, and in one of them, in August last, at 
a point 300 or 400 feet to the rise, the temperature was from 95° to 98°. 
Operations continued on fairly well until the 11 th of November, when 
some of the men discovered very high temperature at a point 300 feet 
from the bottom of the shaft, about 240 feet to the rise, and on the l 2th 
November, when I visited the mine, I considered the tire was over
he£Ld in the old workings, and the management talked over the advis
ability of putting boreholes through the umbrella roof to ascertain if 
the fire was local or if it was the old fire comin"' down hill. However, 
on the 23rd of same month, smoke was observed coming through the 
cribbing of the shaft, and not knowing how near the shaft the fire 
might be, all the men were sent up out of the mine, also the horses, 
boxes and tools, and at my visit on the 24th, I found the mine damped 
down. A few clays subsequently, a consultation was held between 
E. Gilpin, Esq., Inspector of Mines; H. S. Poole, Esq., General agent: 
l\fr. ·wills, manager, and it was agreed that it would be best to let the 
pit stand damped down as it then was, until i;he water would fill in 
to the top of the arches at pit bottom. I visited this mine twice 
shortly afterwards, and the manager informed me that gas would fire 
at the top of the pit. On the 7th of December it exploded slightly. 
I sttw l\fr. \Vills, who then told me he decided to let the water from 
East River run into the pit, which was done, and the water 11llowed 
to rise ttbout 30 feet in the shaft. 

Si.--c Foot SPam, Thorbm·n.-" This mine worked on in its usual w11y 
until March, when JYir. Joseph Dakers resigned the · management and 
was succeeded by Mr. J. vV. Sutherland, of W estville, who began im
provements by enlarging the intake airway from the 700 feet level to 
the 1,100 feet level and retimbering it, and also retimbering it from 
the 1,100 feet level to 1,800 feet level. He also had a new overcttst 
made ttt 1,800 feet level to carry the air over the main leYel to rninP. 
bord. He then began sinking the slope, and on December 5th it was 
down 600 feet and still sinking ttt this point. However, there is quite 
a, change in the angle of the seam, it would almost appear as if the 
basin of the coal seam had been attained, as the a.ngle of the coal 
seam is inclined to rise 2° or 3° instead of dipping 14° or 15°. The 
coal has improved in appearance to the dip. The long-wall system has 
been stopped altog!lther, the management having reverted to the bord 
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a,nd pillar system with back balances, and aro now engaged driving up Co.1L. 
a balance on the west side from the 1,800 feet level to the 1,100 feet Discovery and 

l l . . . . development 
eve, which, when accornphshed, will shorten the return airway con- in Nova 

siderably. There have been two balances driven up on the east side Scotia. 

making now three balances working on east side. The levels on the 
east side were driven up to a fault and stopped. It is very probable 
they will prove this fault during this winter. On the west side the 
coal thinned down to about three feet in the levels, which were then 
stopped. The main slope, from the 1,100 feet lift, has been laid with 
two tracks instead of one as previous, and otherwise has been put in 
good shape with new timber and new sills. The mine is in very good 
condition and been very clear of accidents, one of which, however, was 
fatal. No n.ttempt has as yet been made to open up the McBain 
seam. 

Intercolonial Coal }.fining Company.-" A very hirge amount of 
coa,J, during the past season, bas been extracted from the large block 
of coal referred to in last year's report. Some of it is still there how
ever. The pillar working has been very successful during the past 
year. There was another lift rnnk some 400 feet, making the total 
length of slope now 4, 100 feet on the north side at the 3, 600 feet lift. The 
levels are driven to the boundary line and back balances driven up to 
the 3,000 feet lift. On the south side the levels are in 2,500 feet and 
are being still driven. Two back balances are driven up .to the 3,000 
feet lift on this side. The coal appears to improve as they go to the 
dip. Near the crop on the north side there was a considerable area 
of pillars stm1ding, a large proportion of which were successfully drawn 
during the summer. 

Scott Pit.-" There were nine or ten set11 of men working in the 
Scott pit, but in October it was stopped and they started sinking the 
slants, but only drove a few yards when they met a downthrow of 
four or five feet. The coal then came in regularly and of extra quality 
for a few more yards when another downthrow of four or five yards 
was encountered. This is one of the reasons why the coal was not 
more quickly obtained in the drift. And al so when the angle was 
taken at 3,000 feet, main seam, it was 20°, but as they advauced 
toward the second seam, the angle flattened, so that before the coal 
was struck it was only 15°. 

" On the Sth December, the coal in tlie tunnel was fired by a shot 
of roburite, and it took considerable trouble before it could be put out, 
as there were present some very strong feeders of gas. 

Acadia.-" During the past year this mine has been worked steadily. 
All the work on north side is long-wall, and a large percentage of the 
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CoAr,. coal has been won. On the south side it has been worked, bord and 
Discovery and pillar, and here, in mining the coal, they met with considerable trouble 
dE:velopment . 
in Nova on account of the enormous pressure. The management have decided 
Scotia. to try long-wall in this side for the balance of the work on this lift. I 

have previously reported on the nature of the roof they had to contend 
with, and I can only add now it is no better, whatever, worse. They 
have sunk another lift of 350 feet, making a total depth of 3,910 feet 
in the angle and about 1, 700 perpendicular height. This, with bad 
roof and tender coal, will give some idea of what there is to contend 
with. This lift was sunk 9 by 7;J; feet, and before the lift was sunk 
it was found necessary to lift some bottom to permit the boxes to pass 
up and down. After the sinking was finished they were obliged to 
strip the top and lift the bottom and put on wooden packs to keep it 
open. This lift will all be worked long-wall. It is a very difficult mat
ter to keep the return airways open, and on account of the great depth 
the temperature is very high. Gas is issuing as free as ever. Still, 
with all these drawbacks, it is, and has been, almost free from acci
dents of any kind. 

East River Area-John Muir ancl Son.-" During the year a por
tion of the block of coal in east side of slope was taken out, but suffi
cient left to support the slope. He has now resumed work on the 
west side of slope as usual. Some two or three men are about all that 
ha.Ye been at work here. 

Cape Breton County 

'The total sales for this county were 923,869 tons, against 982,392 
toll:; in 1891. 

"The production and sales of the Collieries for the year 1893 were:-

Colliers. Raised Tons. Sold Ton ·. 
Bridgeport.............. 32,230 31,328 
Caledonia . . . . . . . . . . . . . 120,230 107,200 
Gardner. . . . . . . . . 41,636 39,485 
Glace Bay.. . . . . . . . . . . . . . 154,845 138,413 
International........ 111,856 105,479 
Ontario . . . . . . . . . . . . . . . . 28 28 
Reserve............ . ... 154,790 135,836 
Sydney .... . . ........... 189,994 164,078 
Victoria ..... . ......... 121,638 108,332 

"Some prospecting work was done at various points, but no details 
have been received by the department. 
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Sydney .Llfines.-" Extensive repairs have been made at this colliery COAL. 

during the year. In the main pumping shaft, 300 feet of cast-iron Discovery and 

b- l b t · l · l I"d d development tu mg 1ave een pu m p ace; m t rn cage s I es, pump an pump in Nova 

frames have been renewed and 400 feet of pump rod put in place Scotia. 

"The pulley frame of the main hoisting shaft has been strengthen
ed by placing in position with the present frame string pieces of pitch 
pine timber. A speaking tube has been placed in the main shaft. 

" The Queen pit upcast has been repaired from top to bottom, the 
old wood taken out and new wood put in. In the pit, the north side 
workings have been concentrated towards the dip, and all the coal 
hauled up the pump deep, from the lowest landing, which is 1, 760 
yards from the shaft, or 1,500 yards below the bank head. 

"A slant road has been driven to the old Skinner's Section, by 
which the coal from there and old No. 2, will be run down self-acting. 
Below old No. 3, the submerged district, a branch h:cis been started 
and working since last June; 200 yards below there a fine section of 
coal is won, and now in good workin_!:( order with a very fine landing 
there. Also a double road is being laid from the bank head, 1,000 
yards down this deep; in order to facilitate the haulage of the coal 
from the increased depth, a pair of 15-inch cylinders, a pair of 26-inch 
cylinder engines, are being built to supersede those now in use. 

"On the south side of the pit the main deeps have been extended 
300 yards below the large trouble, and a new landing made there 
which is now in operation; this will be the finest sectjon in the pit, 
nearest the shaft total distance being 1, 140 yards. 

"Mr. John Greener has sunk a small shaft on his area through 
what is called the No. 3 seam, and has had a few men getting coal 
out of it during last winter, which was sold I presume for local pur
poses. I understand that work is resumed again there this winter. 

V'ictorict illines. - " Work has been very actively prosecuted at this 
mine during the present year. The west main slant has been extend
ed and another lift of 600 feet gained, and a pair of both east and 
west levels are in course of being driven. 

"The west levels are in about 350 feet, but no balance commenced 
yet. 

"The management thought to abandon the 1,200 feet lift going west 
where they were taking out the pillars owing to the subsidence of the 
overlying strata interfering with their railroad. 

"The east level in the 1,200 feet lift in the east slope is now about 
4,200 feet in from the engine landing. One balance having been 
driven during the year, and 20 rooms won out ; and another balance 
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co.u. commenced near the face of the levels, which will in all probability be 
Discovery ancJ the la t one in this section, as the cover thins out in this direction and 
development d d f d l in Kova woul most likely a mit water into the mine i continue ruuc 1 

Scotia. further. 

"The east levels in the 1,800 feet, lift in the same slope are in some 
3,000 feet and rising at an angle of 5°, this is driven so as the tubs 
will self act (on incline,) and thus do away with horses. 

" Three balances are at present working in this district. I am 
• informed by the management that it is their intention to bring all the 

coal out on the centre slope in the near future, for which preparations 
are being made, and three separate roads are being driven, one being 
intended for the haulage road with two tracks of rails, so that the 
engine will be assisted when bringing a full trip up the slope by the 
empty trip going down at the same time. 

"On the east side of the centre slope a separate road has been driven 
for the sten,m and water pipe from the pumps, and on the west side of 
the centre slope a road is made, to be used as a separate way for the 
workru n travelling to and from their work . 

"I might state that stoping has been successfully carried on during 
the shipping season and hardly any coal lost. 

"The eight feet, diameter' Murphy Fan,' mentioned in my last report 
has been erected and is doing its work satisfactorily. 

" The heapstead is being all covered in order to keep the banksmeu 
dry during wet or stormy weather, anJ. also keep the rain and snow 
from drifting into the mouths of the slopes during the winter season. 

Lingan ~lfines . - " Two or three men have been working in this pit 
part of the summer, and raised about 160 tons of coal, which has 
been shipped to Sydney mines. 

Gardner Mines.-" \Vork has been going on steady during the past 
year. Mining coal has been chiefly confined to the south side of the pit. 

"The levels have been extended 400 feet and the headways about 
300 feet. At the time of my last report the one level was used for 
haulage, drainage and return airway. Since, a lower level has been 
driven, and used for drainage and return airway, makirig a remarkable 
improvement. The water lodgment has been considerably enlarged. 

"An incline road has been laid from the pit bottom to about 600 fret 
towards the rise where a breast of about 250 feet has been opened out 
and worked successfully by the Jeffrey electric coal cutting machine. 
A second incline is in course of construction which will be 1,000 feet 
in length, striking the face of the workings on the south side at a 
point about 600 feet to the rise of the level and will take the coal 
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direct to t he pit bottom, relieving haulage by horse and largely COAL. 

increasing facilities for getting coal. Discovery and 
development 

" On the surface many improvements are visible. A smoke-stack 60 in Novoi 

feet long by 3 feet dia. made out of !-inch iron has replaced the two Scofo. 

smaller ones previously used. A tubular boiler 14 feet long by 4 feet 
with 6-inch dia. flues has been put in service. An engine of 10-horse 
power has been fitted and used for hauling coal from bank. A hot 
well has been sunk, from which boilers are being supplied. 

" The old dwelling houses which were in a dilapidated condition 
have been all thoroughly repaired and tenanted by miners and their 
families. 

Old Bridgepoi·t.- " Mining has been confined to t he south and rise 
of the south levels during the season. The incline road has been 
extended further to the rise and a new section of rooms opened out 
there. 

International.-" There have been no new features of work in t his 
mine during the year. No. 9, south levels have been extended seven 
chains, ventilation was good, and rooms and roadways well timbered. 
On the bank a slack bunk was built, 100 feet long by 28 feet wide, 
capable of holding 700 tons, from which the slack coal can be run into 
t he waggons with very li t tle shovelling. 

" The bank frame and part of the heapstead have also been raised. 

L ittle Glace Bay.-" During last winter a pair of deeps were started 
on the south side of the pit, and driven to t he dip 866 feet, and levels 
broken off north and south and driven about 600 feet each. 

"Rooms have also been opened up t here, at t he time of driving t hose 
deeps and levels it was found very difficult to keep up the roof, it 
would come down without giving any warning, a t hickness of six feet 
in places and cutting along the pillar, and breaking close to the face. 
H owever, after the rooms were opened out, the pressure on the narrow 
places were· relieved and the trouble ceased. 

"An engine with a pair of cylinders 12 x 24 inches, is placed to the 
rise of the pit on the south side, by which the coal is hauled from t he 
deeps, and then run back to t he pit bottom. 

" On the 1,800 foot headway where the coal used to be hauled by 
horses, it is now run by an incline road self-acting. 

"A new hoisting engine has been put in place of t he old one, with 
a pair of cylinders 18 x 24 inches, and drum 7-foot diameter, which 
gives good satisfaction. 

Caledonia.-" Work has been going on in about the usual way. A 
section of pillars have been split on the high side of the east level. The 
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COAL. new east deep has been driven 300 feet, No. 4 east levels extended 
Discovery and about 280 feet, all the coal mined here this season was chiefly taken 
devp]opment . . . . 
in Nova from the deep with the except10n of the a,bove ment10ned pillar. 
Scotia.. 

" An Ingersoll air compressor has been added to the plant size 20 x 
30 inch cylinder, driving three coal cutting machines, one in the east 
deep, distance from engine 1,410 feet, two in the west deep 2,900 
feet, they are giving good satisfaction. 

" In addition to the improvements on bunk, a new smokestack has 
been erected, size 66 feet long, 3 feet It-inch diameter, steel plate. A 
new engine-house has been built, walls and floor concrete; also the 
boiler house and foundation ha been rebuilt. 

"A forge 100 x 28 feet has been built. 

Gow1·ip Jiines.-" The east side bank head heading was lengthened 
to give more room for a longer trip, nine boxes put on now instead of 
six as formerly. The east side has been driven 360 yards, at 250 
yards below No. 2 east side levels. Three levels have been t urned off 
south, and driven 150 yards, and rooms opened out there, and a fine 
landing made. 

"The old levels above this on the east and west, have been extended 
as usual. . A section is being opened up on the west side of the east 
deeps, north of the stone trouble, also on the west side of the pit. 

" This section mentioned in my last report, north of the stone 
trouble, is still being worked, and about t he same width of coal be
tween that and the anticlinal. 

"On surface, an Ingersoll air compressor has been added to the plant, 
size 16 steam and 20 inch air cylinder. A new pump, 12 x 12 steam 
cylinder and 5~-inch water end were placed in the new deeps. All 
the pumps are now driven by compressed air. 

"The coal on the new lease was successfully prospected t? the north
west of the down-throw fault with a Bullock diamond drill, and the 
seam 6 feet thick, proved and traced to the north-west boundary. 

Caribou Coal.-" I did not notice much improvement at this mine 
since I visited it last season. It was at a standstill when I was there 
on the lst of September last. There were only three men at work 
a,round the mine, two of them I presume attending the engine and 
pump, keeping the water out of the pit. 

"A new Dean pump has been placed in the pit, 10-inch cylinder, 
7-inch, and 5-inch plungers 18-inch stroke, double acting. 
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"The shaft was sunk about thirty feet deeper, and cage slides and COAL. 

buntings put in. A very good bank and pully frame has also been Discovery and 
devPIO)Jment 

erected. in Nova 

"I notice a great number of wharf logs and timber; at the shore for Scotia. 
the purpose of being put into the building of a wharf. I was told by 
the manager there, Mr. Wilson, that the site was not yet settled, and 
was in dispute, owing to the parties who owned the water lot , and 
this was the cause of the mines being idle, but he hoped that the 
wharf would shortly be built and work resumed. 

Reserve Mines.-" The heapstea<l has been covered and boarded in 
down to the slope mouth." The east deeps 300 feet, the south low 
levels extended about 200 feet. No work has been <lone in the west 
main slope since last report. 

"A new pump has been placed in the drift, size 30 inches, stroke 9 
inches, wa,ter 14 inches, steam cylinder. I am informed by the 
manager that the east drifts are to be driven to the boundary line, in 
this way a large area of coal can be won towards the south end of the 
reserve lease, as the crop of the coal extends south of the southern 
boundary line. 

Emery Jfines.-" Extensive improvements have been ma.de at this 
mine during the year. An Ingersoll afr compressor cylinder 20 x 30 
inch, 2 boile1·s and 8 coal cutting machines, 1 new pnmp which pumps 
from the deeps, and an engine which hauls the coal from the deep 
workings, are added to the plant. ~"\.lso, a, boiler and engine-house 
have been built. The engine is pl<Lced in the pit to the rise of the 
shaft bottom, and hauls the coal up the deep, and ·it is there let back 
to the pit bottom. 

"All the levels and deeps are driven by the machines except the two 
high west levels ; the greatest distance that any of the machines are 
from the surface is 1,540 feet. Those coal cutting machines have 
given great satisfaction. The deeps have been driven 250 feet, the 
upper north levels 640 feet and the low deep about 700 feet. 

"Prospecting has been going on pretty extensively during the last 
season in Cow Bay Basin, by Mr. Archibald and Mr. Landrie. Mr. 
Archibald succeeded in tracing the Gowrie, or ari underlaying seam 6 
feet thick out to Morrison's lakes. I did not hea.1: if Mi>. Landrie 
struck the Tracy seam or not, but it is doubtful, as no reports of 
a workable seam has been made. Also, west of this considerable pro
specting !ms been done on Mr. Murray's area, but it appea.rs that the 
seams of coal there opened are small. 

"It is reported within the last few days that a seam on the Louis
burg Railroad, west of the Lorway seam, on Mr. l\fossely's area has 

3 
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COAL been opened. It is sa,id to be 4 feet 11! inches thick, also it is opened 
Dis('overy and west of the Gardner Mines, western boundary line; it is said to be 5 
development . . . 
in Nova feet thick there. I have no doubt but this is the eqmvalent of the 
Scotia. seam that Mr. Mc Vey showed me a year ago west of the Lorway, on 

the southern line of the McOoll area. At this point the seam was 
found to be 4 feet, 6 inches at the crop. Also prospecting has been 
prosecuted west of the Lingan Low Point Basin, by the Messrs. 
Routleges, with a diamond drill, driven by steam, but I have not 
learned that they struck any seam worth notice." 

Mr. Hugh Fletcher of the Geological Survey was during 1892 engaged 
in field work in Cumberland County, and in his summary report of 
work done that season (p. 43) he mentions the occurrence of thin seams 
of coal on a brook near Salt. Springs as follows :-

"Through the kindness of Mr. J. R. Cowans, we obtained plans of 
the levels, slopes and faults of the working on the three coal seams at 
present mined at Spring hill, to supplement investigations made by Mr. 
Scott Barlow and Dr. Ells in former years. In this extension, north 
and south, the workings have not passed beyond the ground proved 
by Mr. Barlow, but interesting questions h:we been suggested by the 
workings to the deep. Records of deep boring in this field, furnished 
by Mr. R. P. Fraser, Mr. James Baird and Mr. vVm. Hall, will also 
prove of value in the determination of the structure. In the little 
brook that flows past the station at Saltsprings and about 1,000 feet 
from the Intercolonial railway, a small seam of coal has been opened 
by a shaft or slope more than 150 feet deep, the inclination at the sur
face being vertical but flattening to 66° and the direction being 305° ; 
while nearer the railway, the dip varies from 55° to 39°. At a depth 
of forty-five feet an adit connects the shaft with the brook and lower 
down a level has been driven north-eastward a considerable distance. 
The coal is irregular in thickness, being in one place, it is said, seven 
feet. 

" The section on the brook is as follows :-
Ft. In. 

1. Red argillaceous shale with bands of gray sandstone. 
2. Ooaly shale with a streak of coal. . . . . . . . . . . . . .. 3 O 
3. Greenish, crumbly argillaceous shale, of considerable 

thickness ............. . ....... . . . .. . .... . 
4. Soft argi.llaceous shale with rootlets ... , ...... . 
5. Ooaly shale and clay in thin layers.. . . . . . O 
6. Good coal . . . . . . . . . . . . . . . . . . . . . . . . 2 
7. Olay with rootlets. . . . . . . . . . . . . . . . 0 
8. Coal, somewhat impure . . . . . . . . . . . . . . . . . 1 
9. Soft argillaceous underclay. 
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"This seam is supposed by some to be the 2 feet 6 inch seam worked COAL. 

at Sand Run mine, and on the Springhill and Oxford railway and Dd isco
1

very and 
. . eve op1rnm t 

shown on Mr. Barlow's map. The thickness, however, is greater and in Nova 
the roof is different. Scotia. 

"In the small brook about a mile east of the Styles mine and 100 
yards west of the Economy road, two seams of coal ten feet apart, 
very irregular in thickness and impure in quality, according to Mr. 
l\foCu.rthy, but containing ten inches of good coal, have been lately 
opened, at what is called the Stanley mine, in several small shafts, 
the measures dipping at an angle of 45°." 

NEW BRUNSWICK. 

The production of coal in this province amounted to 6, 7 68 tons valued Di•covery and 

$9 37 d · h h 1 f · · development at , 5, an was as m t e past t e resu t o operat10ns m the in New 

vicinity of Grand Lake in Queen's and Sunbury counties. These Brunswick. 

operations are of a desultory character, the work being largely done 
by the farmera between their more busy seasons. 

Mr. Robert Chalmers, of the Geological Survey, in the Summary 
Report for 1892, (p. 37) writes as follows of a recent discovery of coal 
in Gloucester County :-

"The discovery and opening up of a coal seam in the eastern part 
of Gloucester County, N. B., on the south side of the Baie des Cha
leurs, having been reported, I visited it late in the season. The coal 
crops out in the bank of a small brook on a road leading south from 
Upper Caraquet, and about four miles and a half distant from that 
place. A trench cut into the bank exposes the coal seam, which is 
sixteen inches thick, and has another thin seam overlying it, with a 
parting of fire-clay between them. A short distance farther east a 
shaft has been sunk, but was partly filled with water on the occasion 
of my visit, and I did not see the coal seam there. The workmen, 
however, informed me that it was somewhat thicker than where I 
measured it ; and in the heap of coal on the bank taken from this 
opening, the quality seemed better, that is, the coal was harder and 
came out in larger pieces. The dip of the seam corresponds with that 
of the sandstone strata, being 5° to 10° eastward, and consequently 
the thickness of rock overlying it becomes greater in that direction." 

NORTH-WEST TERRITORIES AND MANITOBA. 

The production of coal in the North-west Territories during the year Discovery and 

amounted to 184,370 tons, valued at $469,930, an increase over the f;v:Ji~~h~~!st 
previous year of 10,239 tons and in value of $32, 687. Regarding the Territories. 

3! 
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COAL. operators little need be said beyond the fact that the industry was 
Discovery and carried on as in previous years at Lethbridcre Canmore Anthracite 
development . o ' . ' 
in North-west and Edmonton, and at several other points of less importance. 
Territories 

· In the Summary Report of the Geological Survey Department for the 
year 1892, (p. 7) the director writes as follows of two visits made by 
him to coal deposits in southern Manitoba :-

"On the 20th July I visited section 11, township 2, range 23, on 
the flank of the Turtle Mountains, south of Deloraine. On the north
west quarter of this section, the owner, Mr. Duncan JYicArthur, has 
sunk several shallow pits, and a shaft 23 feet deep, in which he states 
three seams of lignite coal were found with intervening clay strata. 

lst seam at l 7 feet. . . . . . . . . . . . . 2' 6" 
2nd seam at (?) . . . . . . . . . . . . . . . . . . . . . 2' 6" 
3rd seam at 23 feet, thickness not ascer-

tained. 

"All the workings were full of water at the date of my visit. 

"From the specimens of the lignite shown me by ~r. McArthur, it 
appears to be of similar quality to that now being mined at Estevan, 
and would certainly be a valuable fuel for local use if mined and sold 
at a reasonable figure. 

"These are doubtless the same seams as those described in the 
Geological Survey Summary Report for 1890, page 10, as having been 
opened in range 24, township 1. It was then stated the seam would 
probably be found from range 19 to range 34, in township l. It is 
now proved that they extend in places at least a mile into township 3, 
or thirteen miles north of the international boundary." 

* * * * * * * ~ 
"At the Hassard mine, fourteen miles from Estevan, a very fine 

seam of lignite has been opened, and above it at the same point, there 
are three seams as under : 

1-4 feet. . . . . . . . . . . . . 12 feet below prairie level 
2-2 feet . . . . . . . . . . . . 40 do do 
3-1 feet.. . 50 do do 
4-8 feet . . 80 do do 

"This eight-foot seam is only a few feet above the level of the Souris 
River, and being covered by debris and superficial deposits, was not 
seen either by Dr. Dawson, in 187 4, or by myself in 1880. The 
Hassard mine is on the left bank of the Souris river, section 4, town
ship 2, range 6, west of second meridian. The seam presents a solid 
tough lignite eight feet thick and of excellent quality. It is some
what difficult to correlate the above section with that at the Estevan 
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mine, but it seems quite unlikely that the eight-foot seam at Hassard's COAL. 

is, though thought to be so, the same seam as that now being worked Dd isco
1

very and 
. . . eve opment 

at Estevan, and, as the latter is only 28 to 30 feet below the pra1ne in North-west 

1 1 "t h b bl h "t · tl l · Territories eve , i seems muc more pro a e t at i is le same seam as t le six · 
foot seam shown in the figure, page 7 A, of the report 1880, above cited, 
and also as the seam in the old Sutherlaml mine, page 5 A of same 
report, in which case the Hassard seam would be below the bed of 
Long Creek at Estevan. In any case, there is an enormous quantity 
of available fuel in this field. In estimating the quantity in 1880 it 
was stated":-

' "It may be assumed that there are in this region above the level 
of the Souris river at least eight feet of available lignite coal, over an 
area of not less than 120 square miles. This estimate would give 
7, 136,864 tons to the square mile, calculating the cubic foot at only 
6.Jo lbs." ' 

Bmnsrr COLUMBIA. 

\Ve have unfortunately to report a falling off in the coal industry Discovf'r.V and 

in British Columbia during 1892, the decrease in production compared f;]3~?f;~]~ent 
with that for 1891 being 227,093 tons, as may be seen on reference to Columbia. 

the following tables 12 and 13, which are compiled from figures afforded 
us by the ProvinciaJ Department of ~lines :-

Nmne 
of 

Colliery. 

'J'AllLE 12. 

PRODUCl'OJS", SALE8, E' l"C. l'Oll 1892. 

Coal 
Raised. 

Tons. 

Sold 
for Home Sold for 

Con- Ex-
sumption. portation. 

Tons. Tons. 

On hand 
Jan. lst 

18!J2. 

Tons. 

On hand 
Jan. lst 

1893. 

'l'ons. 

Number 
of men 

employed. 

Nanaimo....... 485,302 145,632 344,538 9,94!) 5,171 1,367 
W ellington...... 325,216 62, 789 267,008 11,760 7,177 815 
E. Wellington.. 37,688 5,992 31,360 . . . . . . . . 336 152 
Union ......... _77,l!J!l _5,356 _7~542 1--1~023 ~~':__-~~ 

Total . . . . 925,495 219, 769 717,448 37,232 25,508 2,854 
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Co.u. 

TABLE 13. 

PRODUCTION, SALES, ETC. FOR 1891. 

Name Sold Sold for On hand On hand Number 
of Coal forCHome Ex- Jan. l st Jan. lst of men 

Colliery. Raised. otn- I portation. 1891. 1892. employed . sump 10n. 

----------------1--- -------

Tons. Tons. Tons. Tons. '!.'ons. \ 

Nanaimo. 5011,751 157,652 429,952 6,802 9,949 1,464 
Wellington.. 386,604 61,201 316,::146 2,79-1 11,760 957 
E. Wellingto11... 46,GfiG 7,748 40,523 1,605 . . . . . . 188 

UnionT~t~~- ... ·:·1~~1227,~~~~-l~--~~~-3,~ 

The following details, also taken from the report of the Minister of 
Mines will afford a very fair idea of the development and present 
condition of the industry during 1892 :-

"The exports of coal by the same collieries in 18~2 were 640,579 tons, 
as follows:-

N amaimo Colliery, export 307,623 tons. 

Wellington Colliery, do 238,400 do 

East Wellington Colliery, do 28,000 do 

Union Colliery, do 66,556 do 

Total coal exported in 1892 ...... 640,579 do 

Adel home consumption in 1892. 196,224 do 5 cwt. 

Adel on hand lst January, 1893 .. 22,755 do 15 do 

859,579 do 

"The ports of shipment are N anaimo, Departure Bay, and Union, 
near Comox; and the foreign shipments were exported chiefly to San 
Francisco, and lower ports in California, United States. Coal was al o 
shipped to Alaska, Petropavloski, China (per C.P.R. steamers), and to 
the Hawaiian Islands. H. M. navy and United States war vessels 
have been supplied with coal for fuel, and, as usual, ocean mail steamers 
and vessels calling for fuel have recei vecl supplies at the several shipping 
wharfs. 
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"Owing to an over supply of cheaply produced coal, from countries COAL. 

recklessly competing with the collieries of the Pacific Coast (commonly Dis~overy and 
. . . . development 

called the Coast colhenes-mcludmg Vancouver Island and the Puget in British 

Sound coal mines-the natural sources of supply), in the California Columbia. 

market, the coal proprietors here wisely restricted their output of coal 
during the year 1892, and lessened the exports to that State by about 
one-fifth of last (1891) year's production and shipment, so that the 
main totals are correspondingly less in amount tor 1892. This apparent 
falling off in trade should not be regarded as retrogressive, but, as it 
really was, viz., the result of prudent and far-seeing policy on the part 
of the managers of the coal industry of this province, and at the same 
time an evidence of their stability and financial strength in commercial 
emergency. Foreign trade ha revived, and the output of coal is 
regaining its former volume and activity. 

"In the year 1892, the coal which entered the port of San Francisco 
and lower ports in California was supplied from the following 
sources:-

British Columbia .................. . 425,170 tons. 

Puget Sound . . . . . . . . . ............ . 362,160 do 

Oregon .......................... . 24,170 do 

Alaska. 1,450 do 

Eastern ....... . .. . ... . .. . ........ . 34,260 do 

Australian. 240,542 do 

English ....... . 146,909 do 

Scotch .......................... . 21,700 do 

Welsh 50,575 do 

Japan 3,530 do 

Mount Diablo ........... . 42,000 do 

Total at San Francisco in 1892 .. 1,352,466 do 

Amount of coal recefreJ at lower ports, 

viz., 'an Diego and Wilmington.. . . 158,600 do 

Total of coal received in California 

in 1892 by water routes ... ... 1,511,066 do 

I 
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COAL. Nanaimo Collery.-Ko. 1 Pit, Esplande, in J.Yanaimo.-" This 
Discovery and mine, beinrr part of the larcre works known as Nanaimo colliery, 
developm<:>nt 0 o 
in British belongs to the New Vancouver Coal Mining and Land Company, 
Columbia. Limited, and has now proved to be a most valuable mining property, 

and at present no estimate can be made of the extent of the field of 
coal yet to be worked. This shaft is 650 feet deep, and as in previous 
years, the workings are what is called No. 1 North Level. About 50 
yards in this level, fr01~ the shaft, there is a slope driven eastwardly 
for about 1,000 yards, and at 600 yards down this slope, there is the 
No. 3 North LeYel, which, as its name implies, is worked in a northerly 
direction. All the workings are under the water of N anaimo Harbour, 
with a rock and debris between, varying in thickness from 600 to 700 
feet, so that the workings are quite safe from any influx of water, con
sidering that the rock is mostly hard. The workings are on the pillar 
and stall system, and the pillars (coal) are large. 

"The workings of No. 1 North Level extend under the Nanaimo 
Harbour and Protection (or Douglas) Island, and this level, with its 
windings, over two miles in, is the longest underground hauling road 
of any colliery in this district. ] or the long stretch of about 2,000 
yards, the coal has been regular and very good, with an average of 
about six feet thick, overlaid mostly with a good hard roof. For the 
distance above referred to, all the workings have been to the west side, 
and much of this is not started away from the level. On the east side, 
it i all solid for the distance mentioned, excepting the slope run down 
to connect with Protection Island shaft, described in a former report. 

"No. 3 Level is also in good coal, although they have had consider
able trouble with faults, yet there has been a large amount of coal got 
from this district of the mine during the past year. This level is now 
in the same area of their field that they have been, for the last three 
years, working in the No. 1 north level, but a great distance to the 
east of No. 1 level. The coal is eight feet thick, the quality and ap
pearance being the same as in No. l level. 

"Ventilation is good. When I was down in December, 78,000 cubic 
feet of air were passing per minute, for the use of 170 men and 23 
mules. The ventilation is conducted on the separate split method. 
The No. 1 level being ventilated from Protection Island shaft, from 
which comes a current of 45,250 cubic feet per minute_.!.23,250 going 
to one division, where there are 57 men, and 22,000 to 59 men. 

"No. 3 level is ventilated from No. 1 shaft, thence down the main 
slope to the level. By this way 32,750 cubic feet pass per minute for 
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use of 54 men, and the mules that may be at work in the different COAL. 

districts. Discovery and 
development 

" The motive power is a large Guibal fan, erected during the past in British 

I · 36 f b l '> f · · h b 1 · h 34 1 Columbia. year. t IS • eet y ~ eet, g1vmg t e a ove resu t wit revo u-
tions per minute,-water guage, 1/11 inches. It can be safely worked 
up to 60 revolutions per minute, if required. This is a great relief to 
both the manager and the men. The former knowing that he can give 
when required, and the men bfling satisfied that they can have, all the 
fresh air needed, as there is a considerable quantity of powder used in 
'the mine. The shots are fired at regular times, and at those times, 
with all the air, it is smoky for a while. Very little gas is now found 
in this mine, and the mine is also free from dust. 

"Up to last year the mode of hauling in the levels was by mules; 
now we have got a new motor, for this out-of-the-way country, namely, 
electricity. The New Vancouver Coal Company, bi:ling the first in this 
province to try this mode of hauling coal in their extensive mines, 
made arrangements with the Edison General Electric Company to sup
ply them with steam engines, and all the electric plant, to haul the 
coal from the No. 1 and No. 3 levels in this mine. The dynamo is 
fixed on the surface, driven by a steam engine built for that special 
purpose- this is about 100 feet from the pit's mouth. The engine, or 
power house, is an imposing building. From the dynamo the curr~nt 
is conveyed to the switchboard, when it thence passes through the dif
ferent instruments for measuring the current, and cut-off- to protect 
the plant against danger, if the current should become accidentally too 
great ; thence the current leaves the power house to go under the 
ground. There are two copper wires strung up; one of these is insul
ated, and the other uncovered-this latter is the one for the trolleys 
to run on, and supply the power to tlrn locomotive; the insulated wire 
supplies the power in case of a break in the other, and also works in 
connection with the other at all times. These wires are strung in No. 
1 level for 2,600 yards-this being the distance that the locomotive 
goes, travelling at the rate of six miles per hour; and it is no unusual 
thing for one locomotive to take along 60 tons at a time. 

"There are three locomotives ; two of them are of 30-horse power, 
and are of eight tons each; the other is not so large, being of 15-horse 
power- this was the first to be used, in the No. 3 level. The electric 
locomotives appear to work very well, although I think it would im
prove their working qualities if they had a straight road to travel. 

"The bottom of the shaft and about the sidings are ligh ted up by 
the electric spark, making it almost as light as day, and a great im
provement on the oil lamps. 
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COAL. "Strangers coming to N anaimo by steamboats or ships may not know, 
Dd isco

1 
very and when they are entering the harbour, that from 600 to 700 feet below 

eve opment . . . . . . 
in British them there is one of the busiest workshops rn British Columbia. On 
Columbia. all the shifts there are nearly 400 men and about 40 mules, besides 

steam engines, pump (worked by compressed air), and three electric 
locomotives-all in motion; and much of these works lighted by 
electricity. 

No. 3 Pit (Chase River), Nanaimo Colliery.-" This mine of the 
New Vancouver Coal Company has, with the exception of about two 
months in the summer, not been operated ; only the pumping being 
done. Not for want of coal in the mine, but owing .to the over-stocked 
state of the coal market. 

Soidhfield Mine, .Ko. 1 and No. 2.-" This once great producing 
mine of the N anaimo Colliery has had much idle time during the past 
year, owing to the want of demand for coal at prices that would justify 
the company to put their coal from this mine on the market. The -
output of coal per day is much reduced here : all the coal taken out 
being from the pillars (coal). 

" Ventilation is very good; the last time I was down, in December, 
th~re was a volume of 81,220 cubic feet of air passing per minute, for 
the use of 40 men and four mules. This was travelling well around 
the pillars and old work. There is no gas found here; the mine is also 
free froru dust. 

No. 5 Pit, Southfield.-" This mine also belongs to the New Van
couver Coal Company. The shaft is to the dip of Southfield (N os. 1, 
2, and 4) mine. Coal here is of a very good quality, but not so regular 
as might have been expected; at some places it will be twelve feet 
thick, and in other places quite thin : although there is plenty of coal 
on an average to make a good seam. It is improving that way, and it 
is to be hoped it will continue so. 

"Ventilation is good ; motive power, a fan, worked by a steam engine. 
When I was last down, there were 24,000 cubic feet of air passing per 
minute: this in two divisions at the bottom of the shaft-one to the 
east, and the other to the west side, and for the use of forty-two men. 
This mine gives off some gas at times, but with ordinary care there 
is no danger of accidents. 

"At this mine they have got good, substantial pit head gear, and all 
appliances for the same, together with railway sidings; all in connection 
with their system of railways having access to the company's shipping 
wharfs-everything complete to handle a large output of coal. There 
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is quite a large tonnage coming out at present, and at no distant day Co.~L. 
the tonnage and prospects of this mine may far exceed the No. 2 Discovery ancli 
S hfi ld · · · developmfnt 

out e mme when m its best days. in British 
This (No. 5) mine is in connection with what is mentioned in a Columbia .. 

previous report as No. 4 slope, and which is now an out-way for No. 5 
pit. There is no mining being done in No. 4. 

P1·otection I sland Shaft.-" Tliis is also the property of the New 
Vancouver Coal Company, and is put down in South Point of Protec
tion Island. It was finished to the coal on the 12th January, 1892, 
at the depth of 670 feet, this being where they found the continuation 
of the coal worked in No. 1 pit. As they anticipated, it was found to, 
be five feet thick, clean and good. Without stopping to make the 
necessary fittings required at this stage of the work, such as permanent 
large engine (which they had on the ground), pit head gear, etc., they 
went to work at the coal to get connection with the slope that hacl 
been put down 300 yards below the No. 1 level of No. 1 pit, on the 
22nd January. Only ten clays after they had finished sinking they 
holed through on the slope mentioned. Now they were able to travel 
under the harbour of Nanaimo for nearly two miles, coming out to. 
daylight in the city of ana1mo. 

"All the works being in order, the company knowing that the lower 
seam, which is about seventy feet below the Douglas seam(worked inN o. 
1 pit), had been good in some places where it had been worked, and 
the Protection Island shaft not being near any large known faults, it 
was settled that they would deepen the shaft to the lower seam. The
rock was hard, but they were successful in reaching the coal on the 
l 3th April : the rock between the two coals being sixty-two feet, with 
the coal underneath four feet thick, very hard; and having burned some
in my house, and paying particular attention to it, I am not afraid to say 
that it will prove itself, by those that will use it, as a first class house
hold coal. The company is now driving a slope to the dip, and I am 
pleased to be able to say that it is somewhat improving in thickness. 

"This is a valuable discovery for the province, to the people about 
Nanaimo in general, and to the New Vancouver Coal Mining and Land 
Company, Limited, in particular, as it is to their energy and persever
ance that this has been achieved ; and it is the general wish that the 
reward of the company will be great. There is not a great deal of this 
new seam opened out yet, but doubtless there will be a good account 
of it given at the end of the year. 

"In reference to the Douglas or upper seam, they are opening out 
this fast, although not sending out anything like the quantity of coal 
they could do, as they would have to dump it on the ground. The-
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·CoAL. company is, however, building a very large wharf near the south point 
Disco,·ery aad of Protection Island and about 400 feet from the mouth of the shaft. 
deYe!opment ' 
.in Briti ~h At this wharf the largest ships will be able to tie up and get their 
•Colnmlna. ad . . lo . To all appearances they will be able to take ships here before 

the middle of February; then they will increase the output, and I hope 
they will have plenty to send out for many years to come . 

.Northfield Mine, .Nanaimo Colliery.-" This mine is mentioned in 
previous reports and belongs to the New Vancouver Coal Mining and 
Land Company. This mine is entered by a shaft, as are all the mines 
of the .N ana~n10 Collie17, except the No. 2, Southfield. The workings 
from Northfield Shaft are by levels, from the north and south sides, 
with a slope on the north side. It is from this slope that the greatest 
amount of coal is taken. The mine is worked on the long-wall system ; 
the coal having a varied thickness of from two to four feet. As in all 
the mines in this district there has been much idle time, owing to the 
market being overstocked; but where the article that takes best is 
mined, there they have generally the most work, in such times, and 
this has applied to Northfield Mine during the past year. 

"The coal, being hard and of a good quality, commands the highest 
price both in Victoria, B.C., and in the California market, and in any 
other place where it may have been introduced." 

"Ventilation is good. Motive power is a fan driven by a steam 
engine. 

"There was a current of 40,560 cubic feet of air passing per minute, 
for 112 men and twelve mules. The separate split system is used in this 
mine. The current is divided into two divisions at the bottom of the 
shaft-one to the north and the other to the south side-that to the 
north goes down the slope, and from the slope, where it is again divided, 
one current to the west, the other to the east side, getting at the 
lowest point, where it ascends, taking the face of the coal as it goes 
along. As there is quite a large quantity of powder used, shot firing 
comes at stated times. The firing causes it to be quite thick, but is 
soon goes past. The three divisions of air do not all join until they 
get to the fan or upcast shaft. 

"Little or no gas has been found in this mine. It is also free from 
·dust. 

"In each of the mines of the N anr.imo Colliery there is a monthly 
examination by a deputation of the workmen, who are thus able to 
.see the condition of the mine. The result of their finding is recorded 
in a book, and also posted up in some conspicuous place, where all 
may read it. 



INGALL. J MINERAL STA'l'ISl'lCS AND MINING. 45 s 

llarnu:ood Estate, .Ncinaimo Colliery.-" As mentioned in my former Co,\L. 
report, this lar"'e estate, now the property of The New Vancouver Discovery and 

b development 
Coal Mining and Land Company, i · being explored for its coal beds. in British 
The shaft that was referred to as sinking did not turn out as well as Columbia._ 
the bore hole had indicated, although the coal that was got is very 
good and hard; for the present it is at a stand-still, but the company 
continued the prospecting in another place. At this new place the 
crop out of the coal is found, showing some very good coal. When I 
was out there lately they had got a slope in 100 yards, and at the face 
the coal was three feet thick; in driving this slope, in some places it 
was found to be much thicker. The coal lying at the slope head looks 
very well, and when burned leaves a small percentage of fine reddish 
brnwn ash. The company is doing considerable work to prove this 
property-to find out an estimate of the value of its coal-bearing area, 
and its consequent prospect as a coal field. Although at some dis-
tance from their railway, yet when it is decided that the coal twailable 
will justify them, railway connection can soon be made, and it looks 
as if the coal now heing worked would justify the opening of works at 
Harewood. 

Wellington Colliery - Ko. 1 Pit.-" This shaft is near Departure 
Bay, and was referred to in a previous report as having been put down 
fifteen years ago. Excepting a little coal got out of an upper seam 
\corresponding with a thin seam now being worked at East vVelling
ton), no work was done. 

"This shaft of early days being small, it has lately been enlarged to 
the usual size of shafts owned by Messrs. Dunsmuir & Sons, viz., eight 
by eighteen feet, timbered throughout with 4-inch plank, excepting 
about sixty feet at the top, which has got walls of twenty inches of 
timber and six inches of cement to keep out the surface water. Before 
they could sink this shaft they had to erect a large engine, and put up 
the permanent head gear, then they were able to accomplish the work 
of putting this shaft down 300 feet, which is the required depth of 
the Wellington coal. They have started mining at the upper seam of 
coal, leaving the lower seam for another time. 

"This upper coal is about three feet thick and of good quality. 
Close on the top and between the coal and the hard rock there is a 
bed of fire-clay, five feet six inches thick; then below the coal they 
have four feet of soft black dirt, and next comits a solid bed of fire
clay, twenty-eight feet thiek, making altogether thirty-three feet of 
most valuable fire-clay, an article that has been much sought after in 
this country. The Messrs. Dunsmuir & Sons, although not manufac
turing it themselves, have sent a quantity of this fire-clay to the 
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'Co.n. British Columbia Pottery and Terra Cotta Company, some of which 
Discovery and has been made into brick for use in Her Majesty's war-ships on this 
development . . . . . 
iin British coast, wlnch brick has given great satisfaction, and compares favour 
'Cnlumbia. ably with any that is imported from England. The proprietors of 

this shaft are working with all haste to get the railroad from the shaft 
connected with the vVellington Railway. This will be done in about 
two weeks, and then the British Columbia Pottery Company will be 
able to obtain all of this fire-clay that they may require. 

No. 3 Pit, Wellington Colliery.-" There has not been any mining 
done here during the past year, yet there is a large quantity of coal to 
be got 0ut from this pit. 

No. 4 Pit, Wellington Colliery.-" This pit is about 1,000 yards 
•east of No. 3 pit, and is connected by a good way with the same when 
the wa!Jer is out. Here, as in all the mines of this colliery up to the 
13th September, there has been much idle time, owing to so many 
shipments of cheap coal coming from Australia and England to Cali
fornia, our principal market. This mine was working up to the above 
date whenever there were ships to take the coal, and everything was 
in the usual good order at that time, when the fireman in travelling in 
the airway near the up-cast shaft discovered a f<trong smell of some
thing distilling or burning (heating). The fireman reported directly, 
and on tracing it out it was found that the smell came from the place 
where they had been taking out pillars (coal). All the time while the 
-pillars had been worked no fire had been seen; but Mr. Bryden, the 
manager, with his usual caution, gave orders for all the men to take 
their tools out, and the mine cars and mules were sent up. Some men 
were kept to put in extra timbers where they thought it necessary. 
This was done in case they had to flood the mine. There was also a 
large force working in the vicinity where the heating was going 011, 

until on the 18th September, when active fire was first discovered; 
then Mr.. Bryden gave orders for all the men to get out of the mine, 
and the No. 4- pit and its fan-shaft were sealed taut, excepting a small 
4--inch pipe-test hole. Mr. Bryden not wishing to run any risk of 
an accident to the men by working in the mine to endeavour to sub
·due the fire, decided to flood the mine, so a connection was made by a 
·drain from the Millstone River, and the water run from there into the 
mine, and in the early days of December both No. 3 and No. 4- mines 
were filled witl_i. wat<'lr, and it was left that way until January of this 
year, after which it will take a long time to take the water out of the 
mine. 

"Through t.he fire and the flooding of this extensive mine 200 men 
were thrown out of places, but the manager did his best to give as 
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many as possible work in the other pits, where with considerable in- CoAr,. 
eonvenience they found most of the men work. Now the coal trade Discovery and 
h h t · d 1 t f 1'T 4 · · tl · d development as somew a revive , t 1e ou put rom .i.' o. pit is grea y m1sse , as in British 
it was the most extensive mine of the Wellington Colliery. In a short Columliia. 
time, however, it will again be in full operation. 

1·fo. 5 Pit, Wellington Collie1·y.- " This mine is yet the only rnine of 
the Wellington colliery that has connection with the Esquimalt and 
:ranaimo Railway. The cars of the railway cornp;my run to the mine 

chutes, receive the coal and carry it to Victoria, saving handling and 
breakage. To this mine Messrs. Dunsmuir & Sons have extended 
their own railway system, connecting with their shipping wharves at 
Departure Bay. In this pit there has also been a lot of idle time dur
ing the past year. The Sflme cause applies here as at the other works, 
viz., the California market beincr filled with cheap coal from other 
countries, but at the close of the year trade wa\! somewhat improved. 

" This is the largest mine, excepting o. 4, in the Wellington col
liery, but it will yet be the most extensive. The coal is brought to 
the bottom of the shaft by a steam engine from a slope, from the south 
and west by a self-acting incline, and on the east by mules, by what is 
known as the east level, but at present they are erecting a large engine 
to haul the coal out of this level on the endless rope system. 

" In thA slope the coal is very good, and is worked on the long-wall 
plan, for which it is well adapted, for here they have a face of coal 
about 1,000 yards long, and from fout· to seven feet thick. This is 
along one side. The opposite side is nearly all solid. All this is with
out a fault of the smallest kind. 

" In the east level all the work has been, and is, on the pillar and 
stall principle, the coal varying in thickness from four to ten feet and 
hard. In this level there is also a great deal of work being done at 
the pillars (coal), and these pillars being nearly two-thirds of the whole 
seam, it takes longer to mine out the pillars than the stalls, although 
one man can put more coal a day out of the pillars. 

"In the south and west sides all the mining is at the pillars, of 
which there is a great extent. 

"V ent.ilation is very good. Motive power is a fan on the up-cast 
&haft driven by a large steam engine. When I was down in December 
I found 108,000 cubic feet of air passing per minute for the use of 202 
men and twenty-six mules; fan making 100 revolutions per minute; 
water gauge one inch. This mine is ventilated by separate splits, the 
three main divisions being at the bottom of the shaft-to the east level 
28,000 cubic feet per minute for the use of sixty-four men and eleven 
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CoAI,. mules. There were 34,000 cubic feet going down the slope. This is 
Discovery and again split into two currents, to be used by seventy-five men and two 
~:'B;iW~ent mules. To the west level, south incline and part of east side, 46,000 
Columbia. feet were in circulation for forty-four men and five mule:;. The above-

mentioned cunents of air never come in contact until they come to the 
bottom of the up-cast shaft. There is now very little gas seen in this 
mine, but occasionally it is found in the long-wall workings, where the 
roof breaks or falls out, leaving a hole. There is always a strong air 
blowing along the face. This mine is also free from dust. 

"In addition to the overman and fireman, there is a staff of shot
lighters and examiners to each district of the mine. These men are 
always on the move from one place to another, and as shot firing is at 
stated times during the shift, the smallest change in any part of their 
particular district, or any fall from the roof in the airway, is sure to 
be found out and reported to the overman, if they cannot stay them
selves to attend to it. 

"This pit is connected with No. 6 pit, to which there is a good trav
elling way, with boards put up pointing the way. 

"In addition to the steam engine and air compressors, Messrs. 
Dunsmuir & Sons are now erecting an electric plant, manufactured by 
Messrs. W. T. Godden & Co., London, England. It will be seen that 
electricity is getting to be quite generally used in and about the mines 
in this district ; it beiug used for cutting coal, pumping, and, as the 
power in electric locomotives, to haul the coal in the mine. 

No. 6 Pit, Wellington Colliery.-" This pit is mentioned in a pre
vious report as being about 900 yards east of No. 4 pit, only being 
separated by a narrow strip of solid cord of forty y:1rds thick. Just now 
this strip is serving the purpo:;e for which it was left--in case of any 
tire in the mine and having to put water in to quench the fire. As the 
fire last September in No. 4 pit caused that mine to be filled with water 
so that strip of coal barrier has been the means of saving both this No. 
6 and No. 5 mine from having to be flooded, and also from putting 
nearly 1,000 men out of work for a long time. As I have already said 
this pit is connected under ground with No. 5. 

"In this pit, as in the other mines, there has been a great deal of 
idle time during the past year, owing to the flooding of the California 
market with coal from other countries. 

" No. 6 pit is getting to be quite an extensive mine; the coal is being 
brought to the shaft from the south and east by a level and self-acting 
incline, and to the west side by a slope and incline. Most of the 
mining on the south and east side is on the long-wall system, while 
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that on the north and west side is pillar anrl st;i,ll, and at the pillars COAL. 

(coal) coal is very hard, from four to eight feet thick and of the usual Dd isco
1 

very and 
. . . . eve opment 

good quality, and the roof 1s somewhat stronger than it is generally over in British 

the top of this coal. When the coal is down to five feet in thickness, Colnmbin.. 

long-wall is the favourite method of working, as the coal is got out in 
better condition and in larger pieces, and there is not so much waste. 

" VenLilation is good; the motive power is a fan on the Murphy 
principle, worked by a steam engine. The last time I was down in 
December there was a current of 72,500 cubic feet of air passing per 
minute, for use by 144 men and 26 mules. There are five separate 
di visions in the air, all of the divisions being near to the bottom of the 
shaft ; three of them are on the east side a~d two of them on the west 
side of the shaft. Two of these splits are one to each division of long
wall work, and the other three are to the divisions of the pillar and 
stall workings ; and when they are taking out pillar coal the air is 
well conducted into the long-wall, and also to the other places, by brat
tice or otherwise. In the long-wall the air goes in the level, and what 
escapes at the different roads is caught at the face, then passes along 
to thr~ return. The motive power or fan is on the same shaft as the 
coal is hoisted from, there being a tight partition in the shaft, one side 
being the intake and the other upcast. Although this mine is con
nected with No. 5 pit, it is ventilated independently of No. 5, the con
nection only being in one place, where there are strong doors ; at the 
same time there is a good travelling way by means of No. 5. No. 6 
pit is free from dust. 

No. 2 Slope, Wellington Colliery.-" There has not been anything 
done here during the past year . 

.Alexctndra liiine.-" This mine belongs to Messrs. Dunsmuir & Sons, 
and is about one mile south of the Southfield mine, of the Nanaimo 
Colliery, and only a few yards from the Esquimalt and Nanaimo Rail
way. There has not been any work done here during the past year, 
but the company renewed operations at the beginning of the new year, 
and it is hoped there will be a good account of this mine at the close 
of 1893. 

East Wellington Colliery.-" This colliery belongs to the East Wel
lington Coal Company. There are two shafts. 

".No. 1 Pit.-There has been no mining done here since February. 
This pit is thP. return or up-cast shaft for No. 2 pit, which is about 800 
yards further up the valley of the Millstone River. 

No . . e Pit, East Wellington.-" In this they have been working 
steadily 1111 the year, but not full handed, owing to the slackness of 
trade at San Francisco, where all the coal from this colliery goes. 

4 
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CoAr.. "Previous to this year all the coal was mined from what is known 
DiscovP,ry and as the \Vellington seam, varyina in thickness from four to seven and 
clevelo1->ment . o 
in British a half feet. In thIB they have been much troubled with faults in the 
Columbia. coal of one kind and another, which made it expensive to get out. 

This causes the superintendent to use greater skill and economy in 
getting the article to the market. There is a large body of this coal 
in sight. In addition to this they have at one of the faults run a tun
nel through the rock to an upper seam of coal, which is two feet thick 
and of very good quality-very hard. This is the principal place 
where they are taking coal at present. This coal is well sought after 
in the San Francisco market, and the company command the highest 
price for all that they can produce. We may also expect to see some 
of the other coal companies going into this once despised but now 
acknowledged to be valuable upper seam, which is about fifty feet 
above what is in this district called the Wellington coal. 

"The workings are on the long-wall system, aud the seam is well 
adapted for it. 

"Ventilation is good. Motive power, a fan, dri,·en by a steam 
engine at the top of No. 1 shaft. \Vhen I was last down in December, 
I found 22,000 cubic feet of air passing per minute for the use of forty
four men and four mules. The air is split at the bottom of No. 2 
shaft-9,500 feet going to the west side, and 12,500 feet to the east 
side. In the long-wall the air travels along the face, there not being 
much chance for it to escape, except a little at the road way, and so 
the workings are kept clear. It is the intention of l\fr. Chandler, the 
manager, to connect the workings of this upper seam with the shaft, 
which is not many yards away, and when done it will be a great relief 
to the ventilation of this place, and also facilitate the getting out of 
the coal. 

"There is now very little gas found in the mine, there not being 
much chance for it to collect in the old works, as they are. filled in as 
close as possible, and the roof settling behind makes it almost solid 
again. And every other precaution is taken to prevent accidents of 
any kind. In addition to the manager and overman, there is the 
regular staff of firemen-one on each shaft, who also acts as shot
lighter. As there are not any old waste works to go into in long-wall, 
the firem<1.n can see all the working places frequently during the day, 
as well as the overman. 

Union Colliery, Comox.-" This colliery is the property of the 
Union Colliery Company. A first-class article of coal is produced at 
the mines of this colliery, which makes excellent coke. This coke has 
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taken the market in this province, and is also highly spoken of by CoAL. 
those that now use it in San Francisco. Discovery and 

. . . . . development 
"Work m this company's mmes was at a standstill for about six in British 

months of the past year. In two of the mines work has recently been Columbia. 

resumed. 

No. 1 Shaft, Union Colliery.-" There has been nothing done here 
during the past year. 

No. 1 Slope, Union Colliery.-" In this slope the miners worked 
most of the time from January to June, when it was stopped, and has 
not yet sta.rted. In many places the coal is very good. At the t ime 
of its stoppage this was the chief producing mine of this colliery. 

"Ventilation, machinery, and everything is in its usual prime con
dition. There is a prospect of work being resumed here soon. 

No. 4 Slope, Union Colliery.-" Excepting in the main slope, this 
mine was also at a stand for five months. In November, work was 
Tesumed; the coal market being somewhat improved, or as may be 
said, the cheap coal from other countries has slackened off. This mine 
is being pushed so that the company may have their fair share of what 
is being exported to California. '.1.'his is now the producing mine of 
the colliery, and close upon 600 tons per day are put out. For steam 
purposes, those that have used it say that the coal is the best article 
produced upon the coast. H. 1. S. warships have used a considerable 
quantity of the coal, and the Naval Officers report it as equal to any 
coal that they have got from Cardiff, in Wales. The seam varies in 
thickness from three to ten feet, with a gentle pitch, so that the mine 
cars can be taken around when required. The slope is now down 800 
yards-the coal keeping good. Ventilation good. Motive power, a 
Guibal Fan; running slow, yet passes 50,000 cubic feet of air per 
minute. This mine is ventilated on the separate split method. The 
last time I was down, the above volume of air was passing per minute 
for the use of forty-four men and four mules. 

" I may remark that there are five levels off the east side of the 
slope, while the west side is nearly all solid, very little of it being yet 
worked. Coal looking well, for a valuable and extens,ive mine. 

"Everything about this mine is got up on the best plan for labour 
saving. There is a large coal washing machine by Shepherd, of 
Cardiff, Wales, of the most recent improvement in construction, capable 
of cleaning 350 tons per day; it is said to be able to save the finest 
coal, this fine coal being what they are now making into coke so 
.successfully. The demand for the coke is large and active. 

4t 
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CoAr,. No. I and No . 2 Tunnels, Union Colliery.-" These tunnels or adit 
Discovery and levels were also at a stand for about six months, and were almost 
development 
in British closed up at the entrances by board fences, so that no persons could 
Columbia. reach the levels and get into any danger. 

"This mine has again started to work-in December. The coal is 
from two to three feet thick, of good quality, and very hard. 

"When I was in this mine, in December, the ventilation was good. 
Gas has been found in this mine, but there is no gas at present notice
able. 

"The workings are long-wall ; the air going in the level, and coming 
out from under a height where the coal is worked out to dfLylight. An 
air furnace is used here. 

Prospecting.-" A aeries of boreholes has been put down in this 
coal field during the past year, and these bores show indications of 
great productiveness of coal. 

"It is the intention of the company to build fL number of coke ovens, 
so that the fine coal not used in the furnaces of the colliery may be 
turned into coke. 

Tumbo Island Coal Jliining Company.-" This Company having 
made considerable exploring and boring on this Island, are continuing 
to energetically prospect their seam. 

"In the borehole put down on the south side of the Island, at about 
320 feet, coal was struck, of a thickness to justify them in sinking a 
shaft. This they started on 2lst JanufLry, 1892: size ten by twelve 
feet, having sandstone and conglomerate rock for the first eighty-five 
feet, when dark shale was struck of six feet thick; then they got a 
good seam of coal six inches thick, and undernea,th was six more feet 
of dark shale, then sanclstbne was met with containing pieces of coal, and 
they have now got down 114 feet; timbered from top to bottom, and 
very little water to contend with. In addition to the ordinary hoist
ing machinery there is a ladder from the top to the bottom of the 
shaft. 

"I am indebted to the Manager for informiition as to this mine, and 
hope that the company will continue to he successful in their develop
ment of their valuable property u11til they have opened <t seam of good 
coal of commerci,,l value. The mine is in the wa,y of steamboats 
going between Victoria and the Mainland, and the China steamers go 
close by. 

The Karnloops Coal Company Limited.-" The colliery of this Com
pany is known as the North Thompson Coa,l .Ylines. 

"The mine is as yet little more than a prospect, but it i;; very promis
ing. From the report of the Company received by rue, I gather that 
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the work consists of a level driven on the strike about N. 10° E. 45 COAL. 

feet, and slope on the dip about E. 10° S. 55 feet: this slope to be Discovery and 

d . f . development 
opened towards the surface. The seam opene is the top o a senes in British 

of four, and a.t present face shows about thirty-seven inches of coal, Columbia. 

which assays very favourably, and the seam is said to be thickening 
gradually. The lower seams have not yet been opened, but are re-
ported to be considerably thicker than the one being worked, as indi-
cated by the croppings. 

In the summary report of the Geological Survey Department for 
1892 Mr. James UcEvoy writes as follows of two points visited by 
him in the southern interior of British Columbia :-

" vVhile in the neighbourhood an oppnrtuni ty was afforded of visiting 
the coal mine on the North Thompson Indian H.eserve. A tunnel run
ning northward from the creek bed showed the following section :-

Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 inches. 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet (variable.) 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 inches. 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Coal . . . . . . . . ..................... . 18 '' 

"Besides these an underlying seam of coal is reported." 

* * * * * * 
"A visit was paid to the Coal Hill mine, three miles south of Kam-

loops. An incline was being sunk along the dip of the seams, and in 
it the following section was seen :-

Coal. ..... .. ...... .. ............. . 3 inches. 
Shale.... . . . . . . . . . . . . . . . . .. .... . . 5 " 
Coal. . ... . .. .......... ..... ... ... . 12 " 
Clay ............................ . 4 " 
Coal ..................... . . 2 " 
Shale ......... . .................. . 6 " 
Coal ................... . . .... ... . . 3 " 
Shale and clay. . . . . . . . . . . . . . . . . . . . 5 " 
Coal. .......................... .. . 5 " 
Shale and sandstone .... . .......... . 12 " 
Coal. ....... .......... ........... . 2! " 
Sandstone . ..... ... . ...... .... .... . 8 " 
Coal. .... ...... ... ...... . .... ... . . 3 " 

"The quantity of clay is variable and some of the shale partings are 
not continuous." 



COKE. 

Imports of 
coke. 
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Coke. 

There was a slight falling off in 1892 in the production of coke, the 
quantity produced being 56,135 tons valued at $160,249, while in 
1891 the production was 57,084 bons. The production is altogether that 
of Nova Scotia where it is principally used in the manufacture of pig
iron at Londonderry. No re burns have been received from British 
Columbia. 

The production of coke during the past seven years is as follows:-

1886. . . . . . . . . . 35,396 tons, valued at $101, 940 
1887......... . 40,428 " 135,951 
1888.......... 45,373 " 134,181 
1889. . . . . . . . . . 54,539 " 155,043 
1890 . ......... 56,450 " 166,298 
189 1. . . . . . . . . . 57,084 " 175,592 
1892.... . . . . . . 56,135 " 160,249 

The following table 1 gives the quantity and value of)ven coke 
imported during the fiscal years from 1880. The quantity of gas coke 
imported during the year was 589 tons valued at 1$1,755. This would 
represent a home consumption of coke of all kinds of 56, 724 tons, not 
including the large quantities annually sold by the various gas com
panies throughout the Dominion. 

COKE. 

TABLE 1. 

I~!PORTS O~' OVEN COKE. 

Fiscal Year. 

1880 ............. . .. " 
1881. .... . . . 
1882. ... ... .. . ......... . 
1883" ........ " . . . 
1884 ...... . ....... . 
1885 ...................... . 
1886 ... . . .. . 
1887 ...... . . . . . . . . .. . . 
1888. . . .. ... ....... . 
1889 ..... ... ... . . . . . . ' .... . 
1890.. . . . ' . ... .. .. . 
1891. ' . ' . ...... . 
1892 ... '... . . .... . .. . ...... . 

Tons. 

3,837 
5,492 
8,Hi7 
8,943 

11,207 
11,564 
ll,858 
15,110 
2!5,487 
29,557 
3G,564 
38,533 
43,499 

Value. 

s 19,353 
26,123 
36,670 
38,588 
44,518 
41,301 
39,756 
56,222 

102,334 
91,902 

133,344 
177,605 
194,429 
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COPPER. 

S'l'A'l'ISTICS. 

The amount of copper produced during 1892 was 7,087,275 pounds, 
whose whole value at the average market price for the year, viz., 
11% cents, would come to $826,8·19. For 1891 the figures were 8,-
929,921 pounds valued at $1,160,760, so that there is a falling off of 
1,842,646 pounds and $333,911. 

This falling off is mostly due to the much smaller shipments of cop
per-nickle matte, etc., from Sudbury, the shipments of cupriferous 

• pyrite from the eastern townships of Quebec, showing a falling off also 
but to a less extent. The lessened value of Canada's production of 
copper for the year is further aggravated by the fall in the average 
price of the metal from 13 cents per pound for 1891 to 11~- as given 
above for 1892. 

The above given figures represent as in past years the total number 
of pounds of copper contained in the ores and matte shipped from the 
mines in the vicinity of Sherbrooke in Quebec, and Sudbury in Ontario. 
The spot value of these ores will, uf course, fall very far below the 
values realized by the operators who sell their products in very vary
ing conditions of concentration. Taking this into account the spot 
values of the copper in the ore, matte, etc., as compared with their 
full value would not come to more than about 50 per cent of the 
figures above given. 

COPPER. 

Statistics . 

DISCOVERY AND DEVELOPMENT. Discovery and 
development 

Nov A SCOTIA. in Nova Sco
ti&. 

Regarding operations in the provinces of Nova Scotia and New Bruns-
wick, Mr. H. P. Brumell, reports as follows :-

The Ecistern D evelopment Company.-" This company has done a 
considerable amount of exploratory and underground work on their 
properties, consisting of two large areas and comprising the Argyle and 
Coxheath grants covering in all 1,280 acres. These are adjoining, and 
are situated on the north side of the Coxheath Hills and opposite the 
French Vale, a distance of about ten miles south west of Sydney, Cape 
Breton county. 

" At the time of my visit the mines were idle and the workings full 
of water. Evidence of a large amount of both underground and sur
face work was, however, plainly visible, the dumps containing about 
3,000 tons of ore, some of which had been hand picked and a large 
proportion crushed and jigged; no shipments have been made except
ing a few tons for test purposes. The buildings and plant in connec-
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COPPER. tion with the mine are of first class quality and in excellent condition 
Discovery and and consist of :-
development 
1

8
·11 Nova "Buildings.-At working shaft No. 2: Shaft-house, dry-house, 

cotia. ~ ~ 

boiler, engine and compressor-houses, ore dressing, crushing and screen-
ing shed, machine shops, saw-mill, carpenter and blacksmith shops, 
magazine and office and laboratory. 

" At shaft No. 1.-Shaft-house, store-house, boiler-house, dry-house 
and stables, and some distance to the north manager's house, stable, 
boarding-house, foreman's house and mine's store. 

"Plant.-One fifteen-horse powPr boiler; one Knowles sinking 
pump; one hoisting engine, forty-inch drum ; three fifty-horse power, 
and three twenty-horse power economiser boilers; two Hand double 
compressors ten by sixteen-inch cylinders; twelve Rand slugger drills 
complete; two single acting pumps, seven-inch stroke, three-inch 
sudion ; one Blake fire pump ; one hand pump ; one Blake crusher 
(ten by seven), screens, etc. ; one saw-mill, engine and saws complete; 
screw-cutting lathe complete; piping, tools, screens, cars, etc. 

"It is the intention of the company at no very distant date to erect 
large smelting works near the mouth of Watson's creek 011 the north
west arm of Sydney harbour, about six miles from the mines, with 
which there will be a tram connection. The intention is to erect a 
battery of eight reverberatory furnaces of about twenty tons capacity 
each, in all 150 tons per day. If it be found necessary they will erect 
calcining furnaces. 

"Traversing the country in a north-easterly direction and constitut
ing the greater mass of the Ooxheath hills is a large body of felsitic 
rocks very much broken and fi.s ured, carrying large and small masses 
and veins of copper and iron pyrites containing small quantities of 
gold R.nd silver and, it is said, entirely free from antimony, arsenic or 
any other refractory materials. A small quantity only of quartz and 
calcite is noticeable in the ore in the dumps. The belt of cupriferous 
felsite is about 1,500 feet wide following the general trend of the hills, 
about north-east and south-west. Six distinct veins from two to 
twenty feet wide are said to have been located and exploited, work 
having been carried on to a depth of 176 feet in No. 1 shaft and 320 
feet in No. 2, and a considerable extent of ground opened up by 
means of cross-cuts, levels, winzes, etc. 
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"The following analyses of the ore are available : 

I. By C. Tennant Lee, Boston. 
II. By Maletra Works, Rouen, France. 
III. By F. Olaudet, London, England. 
IV. By H. 0. Hofman, Inst. Technology, Boston. 
V. do do (Surface ore from new vein.) 

I. II. III. 

Copper..... . . . . . . 12 ·97 11·5 8 ·99 
Iron . . . . . . . . 14 "4 7 14"1 12"83 
Sulphur... . 17"26 18·5 13·~0 
Siliceousrock. 53·14 54·9 6I·G3 
Arsenic . . None. ·011 ·05 
Antimony.. do None. Trace- . 
Cob,ilt . . . ·06 
Lime 2·u 1·05 
Magnesia. . . . . . · 32 
Alumina...... . . . ·94 

IV. 

7·95 
14•93 
8•98 

48"48 
09 

None. 

Trace. 
3·45 
7·94 

v. 

G·79 
15"79 

3·10 
47·~7 

·012 
Xone. 

Trace. 
:i·ss 
8·02 

Oxygen and loss .. 

1

. . . . . . · 73 

l
oz. d ts. grs. Oz. Oz. I 

Silver. . . . . . . . . . Traces. 'fraces. 0 · 5 · 0 l · 5 1 · 3 

'--G_o_lc_I._._·_· _··_·_··_··_·_·_T_r_ac_e_._·_··_·_·_·_·_0_·_1_0_·_0 _ _,__1_'r_a_c_e.---'- ~race. 

NEW BRUNSWICK. 

Albe1·t Coiinty.-" At Alma the New Brunswick 1'1ineral Develop
ing Company have leased the old McKinley lot, block 10, lot 6, parish 
of Alma, about two miles north of Herring Cove, and have carried on 
active prospecting work in search of a body of chalcocite ( coppei· 
glance) supposed to exist in the neighbourhood. The operations have 
so far proved unsuccessful ; small veins and stringers of chalcocite only 
having been noted, as well as several large veins and masses of quartz 
stained with and carrying mall proportions of chalcocite and copper 
ca,rbonates. Large mas es of "float" chalcocite have been found at 
many points in the neighbourhood, and it had been hoped the explora
tory work undertaken here would result in the discovery of large work
able deposits. The field of operations is near the junction of the 
lower Carboniferous rocks with the pre-Cambrian and the rocks as 
exposed by trenching, etc., have proven tg be dioritic and pre-Cambria~1 
in age, the whole being cut up by a reticulation of large and small quartz 
veins carrying, as far as seen, small quantities of chalcocite and copper 
carbonates. 

Vernon M~ine.-'' This old property situated in St. Martin's parish 
St. John county, on the shores of the Bay of Fundy and about eight 
miles west of Herring Cove, has, it is said, been taken up by Messrs. 

CoPP~:n. 

Discovt>ry and 
development 
in Nova 
Scotia. 

New Bruns
wick. 
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COPPER. Van Meter of Moncton and Gue of Halifax, who have cleaned out the 
Discovery and old workings and intend prospecting and developing. 
development 
in New. Quiddy River.-" Mr. J. F. Fraser of St. John, has taken out a 
Brunswick. l . l Id h I f h Q "dd 

Quebec. 

Ontario. 

ease covermg t 1e o copper property at t e nout 1 o t e m y 
river near Martin's Head, parish of St. Martin's, St John county, 
and intends having the property opened up and throughly prospected. " 

QUEBEC. 

The Nichols Company continued to operate their mines, acid and 
superpbosphate works at Capelton near Sherbrooke. Of the sul
phuretted ores extracted from their mines the larger proportion was 
shipped raw to the chemical works of the company at Laurel Hill in New 
Jersey. The remainder was burnt at the Capelton works to supply 
the necessary sulphurous gases for the manufacture of sulphuric acid, 
whilst the residue from the process was treated in a small water jacket 
furnace and shipped as matte. 

At the Eustis mines near Capell on, ore was mined and all shipped 
in the raw state to the United States. 

The Moulton Hill and Howard Mines Company were engaged mostly 
in developing their mines. 

The value of the ores produced in this district lies chiefly in their 
sulphur contents, of which element they carry from 25 to 30 per cent. 
Besides the above they carry some three to four per cent of copper and 
a few ounces of silver per ton. 

Some further development work was done at the Harvey Hill mines 
near Broughton on the Quebec Central Railroad. 

The report of the Department of Crnwn Lands for Quebec draws 
attention to a discovery of some interest in the River Matane district, 
Rimouski county. This consists of the occurrence over a large area of 

numerous boulders of trappean rock, often weighing over a ton, in 
which are found numerous particles of native copper, weighing in some 
cases as much as a pound or a pound and a half. The main value of 
these boulders lies, of course, in their pointing to the occurrence of 
native copper bearing rocks in the vicinity, which might be located by 
further search and possibly at places be found to carry the metal in 
paying quantities. 

ONTARIO. 

In this province the only copper ore mined was the chalcopyrite occurr
ing in connection with the nickeliferous pyrrhotite deposits of Sudbury. 

The chief contributors to the output of this district as formerly 
were the Canadian Copper Company, the Dominion Copper Company 
and Messrs. H. H. Vivian and Co. The mode of operating these 
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mines has been fully described in previous reportsand need not, there- CorrEn. 
fore, be repeated here. Discovery and 

development 
The shipments from this district consist altogether of matte contain- in Ontario. 

ing about twenty-seven to twenty-eight per cent of copper. 

Beside the above mentioned operators the Emmons Metal Company 
carried on development work at (,be Gersdorflite mine and a little pros
pecting work was done by a few others. 

The industry in Quebec and· Ontario employed about 1,100 men 
exclusive of those engaged in actual prospecting. 

An interesting feature in Ontario is to be found in the work which 
has been prosecuted for the past two years at Cape Mamainse on Lake 
Superior on the copper bearing veins and beds of the Keewenawan 
series. Small areas of these rocks occur at several places along the 
north shore of Lake Superior, forming the edge of the formation which 
is found in its largest development at Keewena Point on the south 
shore, where the Calumet and Hecia and other famons copper mines 
are located. 

These rocks constitute the shore at Cape :i\famainse extending back 
probably from five to seven miles from the extremity of the point. 
Here several mineral properties were taken up some fifty years ago, 
chief amongst which are the Pan-cake Bay and Sand Bay locations 
with the adjoining one of the Lake Superior Native Copper Company, 
which latter was worked extensively from 1880 to 1884, since when 
nothing has been done there. 

The work at present in progre sis confined to the two first mentioned 
properties, which cover an area of from fifteen to twenty square miles. 
This work was carried on during the entire year with a force of about 
twelve men with steam hoisting plant and pump and compressed air 
drills. A Sullivan liamond drill was used in testing the property 
supplementing the information gained through the test shafts and 
openings made on the outcroppings of the veins, etc. 

The local character of the formation is that of a number of trappean 
beds, often amygdaloidal, interhedded with coarse boulder conglomer
ates. The strike of the formation is north-west, dipping at 25° to 
30° westerly or lakewards. . 

Native copper is found scattered all through the volcanic rocks in 
shot and leaf form, etc., whilst the small fissures are apt to carry plates, 
leaves, etc., of the metal. A number of larger and more persistent 
fissure veins have also been located carrying shot, leaf and mass copper 
and also rich sulphuretted ores of the chalcocite type. These seem 
generally to hold a considerable proportion of silver, some assays 
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·COPPER. showing 25 to 30 oz. of that metal and run high in copper contents 
Discovery and (69 per cent and thereabouts). 
·development 
in Ontario. _ Both the fissure veins and bedded deposits have received attention 

British 
Dolumbia. 

in past years and of late. The reports of the results of these later 
efforts would seem to have yielded very favourable and hopeful returns 
and indeed it woul<l seem strange if with such widespread indications 
of copper no workable deposits were to be found. 

BRI'l'ISII COLUMBIA. 

Prospecting and de\'elopement was fairly active in the districts of 
East and West Kootenay on deposits carrying copper sulphurets in con
junction with argentiferous galena. Although these are worked more 
particularly with a view to the silver, which is carried both by the galena 
and the copper sulphurets, yet. when they come to be worked on a large 
scale much copper will necessarily be produced in the district. 

During the visit of Mr. E. D. Ingall to the province to study its 
mining districts, some copper claims were visited in the Illecillewaet 
district at which he made the following notes :-

" Proceeding from Illecillewaet station on the Canadian Pacific Rail
way a trnil of about ten miles through the mountains brings one to 
Copper Mountain. Here some veins have been located, carrying cop
per ores in the shape of the yellow sulphuret or chalcopyrite and bor
nite. The owners of the claims are Messrs. Ryckman, M.P., of Hamilton, 
Ont., and Scott, of Illecillewaet. The former has had assays of the 
ores made whi.::h were said to run 61 per cent copper, 5)20 in gold and 
$8 in silver. 

"The chief vein on the Silver Bow claim shows in the face of a 
lofty cliff of talcose and chloritic schistose rocks on whose face it is 
visible for a distance of 300 to 400 feet, the cliff forming one face of a 
sharp V shaped spur of the mountain. It clips westerly at an angle of 
about 45c thus cutting the spur in such a way as to pass both above 
and below over on to its other face. 

"The vein is from one to three feet wide and carries the ores in 
irregular masses and ribs in a gangue, sometimes dolomitic and rusty 
weathering from the presence of much iron and sometimes consisting 
of white opaque or translucent quartz. Amongst the ore extracted 
were seen many lumps of several pounds weight of almost solid sul
phuret and in many cases the attached quartz was found to be crys
tallized and interpenetrating or leaving the imprint of its pyramidal 
terminations in the ore. 

" The country rocks at the place examined were a pale talcose schist 
above the vein and a darker green, probably chloritic, schist below it. 
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This relationship would not, however, be found to persist as the vein COPPER. 

is seen to cut across the rocks lower down the mountain side. At this Discovery and 
• 

0 
. • 

0 
deve],,pment 

place the rocks strike about N. 60 W. and dip E. < 55 . in British 

"The rocks constitute part of ~ belt running in a southerly direc- Columbia. 

tion crossing the Canadian Pacific Railway some distance east of Illecil-
lewaet station. 

"At places they show numerous small veinlets, carrying hematite 
in quartz gangue and showing stains of malachite, probably due to the 
weathering of a certain amount of disseminated copper sulphurets 
which are to be found at places. These are flanked on the west by 
the black shale series which enclose most of the galena veins proper 
of the district. 

"Several other claims visited in Illecillewaet district showed sul
phurets of copper occurring in conjunction with galena." 

EXPORTS AND IMPORTS. Exports ancL 
imports. 

The accompanying tables N os. 1, 2 and 3 give the figures of exports 
and imports of this metal and its ores, etc. : 

The details of the exports are as follows :

Copper Ore. 

From Quebec .. .. .... . .. 46 tons, valued at $3, 750 
" Nova Scotia ........ 24 " " 100 

Copper ./Jfatte, etc, 

F'rom Ontario, 1,040,000 lbs., valued at $79, 141 to the United St11,tes. 
" Quebec 45,022 " " 2, 701 " " 
" " 336,000 " " 17,430 " Great Britain. 
" " 12,000 " " 600 " Germany. 

Fine Copper. 

From Quebec, 3,476,519 lbs., va~ued at $173, 910 to the United States. 

Y ear. 

COPPER. 
TABLE 1. 
EXPOH'T'S. 

Nova 
Scotia. Ontario. Qnebec. 

1885. . ... . .. .. . . .-2()2,600 
232,855 
134,550 
257,260 
lG8,457 
396,278 
283,38.) 
108,391 

lR86 .... 
1887....... . . 
1888 .......... . 
1889 . . . 
1800 ..... . 
JS!ll .... . 
1892 .... . 

$16,404 
3,416 

::::1·: ·:· ·: : ::: :: :: .. 
. . 2,219 :: :r :: -~i66 ¥~:m 

Total. 

262,600 
24H,259 
1117,!1()6 
257,2GO 
1G8,457 
398,497 
:148,J 0.\ I 
277,632 
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Imports. 
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COPPER. 

T AllLE 2. 

IMPORTS: P rns, OLD AND SCRAP. 

]'iscal Year. Pounds. Value. 

- ------ - - - -----

1~80 .. ... 31,900 
1881.. .. . ... ..... 9,800 
1882 ..... .. ' . 20,200 
1883 .. ... . . . .. 124,500 
1884.. .. .. . ... . . . 40,200 
1885 .. . ····· ... .. 28,601) 
1886 .. . . . . . . . . . . 82,000 
1887 ............ . . 40,1 00 
1888 .. . . .. . ... 32,300 
11'89 .. .. . . .. 32,300 
18\lO .. . . . . . . . . . . 112,200 
1891.. ... . . . . . . . . . 107,800 
1892 .... . . . .. . . .. 34:l,600 

COPPER. 

TABLE 3. 

s 2,130 
1,157 
1,98.J. 

20,273 
3,180 
2,016 
6,969 
2,507 
2,322 
3,288 

11,521 
10,452 
14,894 

IMPORTS : MANUPAUTURES. 

"Fiscal Y ear. Value. 

1880...... . . . . . . . . 123,061 
1881 . . . . . . . . . . . . . . . 159, 163 
1882 . .. " . . . . . . . . . . 220, 235 
1883 .. . .. . . . .. 247,141 
1884 . . . 134,534 
1885. . . . . . lRl ,..169 
1886. . . 219, 420 
1887 .. " .. " .. . . . . . . 325,365 
1888 . . . . . . . . . .. . . . 30:!, 459 
1.889 . . . . . . . . . . . . . . . 402,216 
1890 . . . . . . . . . . . . . . . . 472, 6681 

l 1891. . . . . . . . . . . 563,522 
18!l2 . . . . . . . . . . . . . . . . 422,870 

-----------' 

GRAPHITE. 

The production of this mineral for 1892 was less than for the pre
vious year as shown below : 

1891 ..... ..... ...... 260 tons, valued at $ 1, 560 
1892 . .. ... ..... .. . . 167 " " 3,763 

The above amounts resulted, as in former years, from working the 
graphitic deposits in the Laurentian rocks of Quebec. 
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DISCOVERY AND DEVELOPMEN'l'. GRAPHITE. 

Discovery and 
NEW BRUNSWICK. development 

in New 
During his visit to the province Mr. H. P. Brumell learned the Brunswick. 

f!lllowing facts regarding graphite mining in the province :-

"Split Rock, St. John, .LY.B.-At the Best mine, St. John, a small 
force of men were employed until the fall, when operations ceased 
owing to the prevailing low price of graphite in the United States 
where most of the ore was marketed. While shipments were being 
made the ore was milled at the mine and a finer quality than usual 
shipped. 

"It is to be regretted that this property which had lately been so 
thoroughly equipped and showed such excellent material should be 
idle, but it is confidently expected that during the coming season 
operations will again be undertaken. The property is owned and 
operated by Messrs. W. F. Best et al., of St. John, N .B." 

QUEBEC. Quebec. 

In this province some little work was done on some of the deposits 
·of the mineral which occur in . the Laurentian rocks of the county of 
Ottawa which have been described in previous reports of the division. 

Claxton Mine.-:M:r. John Claxton of Inverary, Ont., had a force of 
five men at work on lots 12 and 14, range X., of Buckingham town
ship. He made a trial shipment to England of mineral containing 
about 20 per cent of graphite at a cost of transport from Buckingham 
to Liverpool of $4.50 per ton. According to Dr. Ells, who visited the 
place, the graphite, the quantity of which is quite extensive, is dis
seminated through a gray rusty gneiss. 

Weart .Mine.-This property with the plant erected there was de
scribed in the report for last year. The workings are situated on lot 
26 in range VI., Buckingham. Several hundred tons of ore were 
mined, and a small quantity was treated in the mill, the result being 
shipped. The force employed consisted of twenty men. The cost of ship
ment to the Canadian Pacific Railway at Buckingham is given as 
$3 per ton. 

Walker's Mine -This property was not in operation during 1892, 
·Other than to complete the enlargement and improvements on the 
mill. 

Bowie's Mine.-Some development work was done by Captain Bowie 
of Ottawa, on lot 47, range, XIV., Hinks township. 

L ewis 2lfine.-Dr. Ells reports that a deposit is being opened up at 
th~ south-east end of Donaldson's Lake by Mr. Lewis, where the 
graphite occurs in veins up to the two inches thick in hard felspathic rock. 
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GRAPHITE. EXPORTS AND IMPORTS. 

Exports and 
imports. Tables 1, 2 and 3 following give the data obtainable regarding ex-

ports and imports, and are self-explanatory : 

Year. 

GRAPIIJTE. 

'l'ABLE 1. 

EXPOR~'S. 

New Brunswick. Ontario. Quebec. 

Cwt. Value. Cwt. Value. Cwt. Value. 

1886 . ... . ... . . .. . 8,142 

1887 . . . G,204 

1888 .. . 2,700 

1889 ... 660 

1890. . ... ...... 400 

1891. .. -!64 

1892 .. 1,224 

83,586 

3,017 

1,080 

422 

160 

'i2 

449 

GRAPHITE. 

'l'ABLE 2. 

22 8116 

329 1,369 

60 4,590 83,443 

IMPORTS Oh' RAW AND MANUh'ACTURED PLUMBAGO. 

Fiscal Year. 

1880 .. . ....... . .. . 
1881. ... .. .. .. . . . 
1882 .... . .. ... . 
1883 .. . .. .. . 
l &l4 .. .. .. . ... . . ..... .. 
1885 .............. . 

1

1886 ... .. . .. ....... . ... . 
1887 ..... .. .. . .. . . ..... . 
1888 . . . . . . . . . . . . . . . . . .. 
1889 ......... . ..... . . .. . 
1890 .. ..... ... ....... . . . 
1891... .. . . . . 
1892 . . .. . . . .. ... . . .. ... . 

I 
:Manufactures 

Plumbago. of 

. 1,677 
2,479 
1,028 
3,147 
i',891 
3,729 
5,522 
4,020 
3,802 
3,546 
3,441 
7,217 
2,988 

Plumbago . 

82,738 
1,202 
2,181 
2,141 
2,152 
2,805 
1,408 
2,830 

22,604 
21,789 
26,li05 
26,201 
23,085 

• 
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GRAPHl1'E. 

TABLE 3. 

IMPORTS OJ.' Br, ACK-LEAD. 

Fiscal Year. I Value. 
I 

1880-~-. -. . -.. -.. -.. ~-.. -.. 1-$18,0:;-1 

1881. . .. .. .. .. . 26,544 
1882 .' .' ' 25,132 
1883..... .. ·. '.· ·. ·. ·1 21,]51 
1884.' ' ' 24,002 
1885 . . . 24,487 
1886 .. .. .. . . . . . . . 2.1, 211 
1887 ' . 25, 766 
1888 ' ' . 7,824 
1889 .. ' ' . . 11,852 
1890' . ' . . ' . ' ' 10, 270 
18!ll..... . . ......... 8,2!l2 
1892. 13,560 

GYPSUM. 

PnonucTION. 

The quantity of gypsum mined and marketed during 1892 wa~ 
241,048 tons valued at $241,127 which shows a marked increase over 
that of the previous year, the gain being 37,443 tons and in value 
$34,876. ThP. following table illustrates the production by provinces. 

5 

GYPSUM. 

TABLE l. 

PRODUCTION BY PROVINOF~S. 

Province. 

Ontario . . . . . . . . . . . . . . . . .. . 
Novn. Scotia ................ . 
N ew Brunswick . .. . . 

Totals. . . . . . . . . 

Tons. 

4,320 
li)7,0J9 
39,709 

241,048 

Value. 

$ 5,399 
170,021 

G5,707 

$241,127 

GRAPHl'rE. 

Exports and 
Imports. 

GYPSUM. 

Production. 
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GYPSUM. Practically the whole of the production of Nova Scotia and New 
Production. Brunswick was exported, the greater part going to the United States, 

whereas the production of the Ontario mines was used locally. 

Minas Basin, 
N.S. 

The amount of rock ground and sold in Canada as land plaster was 
3,523 tons valued at $13,743, while of Plaster of Paris there were 
11,387 tons sold valued at $51,244, a large increase in quantity over 
the previous year though in point of value the production showed a 
decrease of $3, 795. There was al·m a considerable quantity of 
" Alabastine" and "Adamant" manufactured by the Alabastine Co. 
of Paris and the Adamant Manufacturing Co. of Toronto respectively. 

The production during past years was as follows :-

1886 . ....... . . 162,000 tons, valued at $178,742 
1887 .......... 154,008 " 157,277 
1888 .......... 175,887 " 179,393 
1889 ...... . . .. 213,273 " 205,108 
1890. . . . . . . . . . 226,509 " 194,033 
1891 .... . ..... 203,605 " 206,251 
1892 ...... .. .. 241,048 241,127 

There are no new developments to report, the industry being 
carried on in the same districts and very much in the same quarries and 
mines as in previous years. H,egarding operations in the vicinity of 
Minas Basin, N.S., Mr. H.P. Brumell reports as follows:-

"During the year a visit was made to the quarry operated by the 
Wentworth Gypsum Quarrying Co., at Wentworth, near Windsor, 
where quarrying is done on a large scale and large quantities of gypsum 
annually produced. The rock quarried here is all exported, most of it 
going to the United States, where on account of its purity, it is in 
great.demand. All the gypsum occurrences of the district are very 
.similar in character and the quality of the rock invariably good. 

"The mode of occurrence and extent of gypsiferous territory has 
been so often referred to that comment here is unnecessary. 

"During the year many of the larger gypsum quarries of both Nova 
·Scotia and New Brunswick were visited, the operators in all cases 
reporting the industry to be in a good condition." 
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EXPORTS AND IMPORTS. GYPSUM. 

The following tables of exports and imports explain themselves :- Exports and 
imports. 

GYPSUM. 

T ABLE 2. 

EXPORTS m· CRUDE GYPSUM , 

I 

ON'l'ARIO. Nov A SCO'l'IA. NEW BRUNSWICK. T O'l'AT,, 

Years ---- ----------------- ---
T on s. Value. T ons. Va.Jue. Tons. I Value. T ons. Value. 

------ ------

1874 . .. ... .... ... 67,830 $ 68,164 .... . . . . . . . .. 67,830 s 68,164 
1875 ..... . . . . .. . .. 86,065 86, 193 5,420 5,420 91,485 91,613 
1876 120 $ 180 87,720 87,590 4,925 6,616 92,765 94,386 
1877 . .. ... .. 106,950 93,867 5,030 5, 030 111,980 98,897 
1878 489 675 88,631 7U,695 16,335 16,435 105,455 93,805 
1879 579 720 95,fi23 71,353 8,791 8,791 10-1.993 80,864 
1880 815 1,240 125,685 111,833 10,375 10,987 136,935 124,060 I 
1881 657 1,040 110,303 100,284 10,310 15,025 121,270 116,349 
1882 1,249 1,946 133,426 121,070 15,597 24,581 150,272 147,597 
1883 462 837 145,448 132,834 20,242 35,557 166,152 169,228 
1884 688 1,254 107,653 100,446 21,800 32,.51 130, 141 134,451 
1885 525 787 81,887 77,898 15,HO 27,730 97,552 106,415 
1886 350 538 118,985 114,116 23,498 40,559 142,833 155,213 
1887 225 337 112,557 106,910 19,942 39,295 132, 724 146,542 
1888 670 910 124,818 120,429 20 50 125,508 121,389 
1889 483 (i92 146,204 142,850 31,495 50,862 178, 182 194,404 
1890 205 256 145,452 139, 707 30,034 52,291 175,691 192,254 
1891 5 7 143,770 140,438 27,536 41,350 171,311 181,795 
1892 ·· ·· · ........ 1()2,372 157,463 27,488 43,623 189,860 201,086 

In addition to the above there was an exportation of ground gypsum 
.to the value of $20,255 of which $17,977 was from New Brunswick 
.and $2,278 from Nova Scotia. 

GYPSUM . 

T ABLE 3. 

IM PORTS OF CRUDE GYPSUM. 

I•'iscn.l Y ear. Tons. 

1880 . ..... . .............. . ... . 1,854 
1881. .......... .. ........ .... .. l,731 
1882 . ........... .... . ....... .. 2,132 
1883 ......... . .. . . ......... .. 1,384 
1884 . . .. . ..... .... .. ..... . . .... 
1885 .... . . . . . 1,353 
1886 .. . .. . . 1,870 
1887 .. . . .. .. ..... . 1,557 

l,23G 
1,360 

1888 ......................... . 
1889 ............. .. .... ' .. .. 
1890 .. .... .... . ............... . 1,050 
1891 .... . . . .......... . . . 376 
1892 ........ .. 626 

Value. 

3,203 
3,442 
'l,761 
3,001 
3,416 
2,354 
2,429 
2,4~2 
2,193 
2,472 
1,928 

640 
1,182 
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Exports and 
imports. 

Ino~. 

Production. 
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1880 
1881. 
1882 
1883. 
1884 

GYPSUM. 

TABLE 4. 

IMPORTS m • GROUND GYPSUM. 

FisC'al Year. Pounds. 

.... .... ....... . .. 1,606,578 
1,514,714 

.... . .... 75~,460 
...... .... 1,017,905 
. . . . . . . . . . 687,432 

1885 ... .. 461,400 
1886 . 
1887. 
1888. ... .. . 
1889 ..... .... .. 
1890 .. ... ······· 
1891 . 
1892 . . .... .. .. 

GYPSUM. 

TABLE 5. 

224,119 

13,266 ; 106,068 
H,390 

43.\,400 
36,500 

310,250 I 

IMPOR'l'S OF Pr"A STER Ol' PARIS. 

Value. 

s 5,948 
4,676 
2,576 
2,57!:! 
1,936 
1,177 

675 
73 

558 
372 

2,136 
215 

2,149 

-- Fiscal Year. __ I Pound~- Value_._ 

1880 ... .. ..... 667,616 s 2,376 
1881. . . ...... . . .. 574,006 2,864 
1882. . .. .. . . .. 751, 147 4,18{ 
1883 ... 1,448,650 7,867 
1884. . ...... . . . . . 782,920 5,226 
1885. ············· 689,521 4,809 
1886 ... . .... .......... 820,273 5,4f.:l 
1887 ········· ... 5H4, 146 .4,342 
1888. . . . . . . . . ' . . 942,338 6,662 
1889 .. . . .. . . . ... ...... 1,173,996 8,513 
18UO. 693,435 6,004 
1891. .... ·· · · · 1,035,605 8,H2 
1892 ....... ...... .. 1,166,200 5,595 

IRON. 

PRODUC'l'ION. 

I 

The below given figures show the production of iron ore for the 
Dominion by provinces :-

Nova Scotia ........ . 78,258 tons valued at $194,581 
Quebec .. .......... . 22,690 " " 62,385 
British Columbia ... . 2,300 " " 6,900 

103,248 $263,866 
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These figures show a very noticeable increase over those for 1891 of InoN. 
about 50 per cent in the totals of boLh quantity and value. The re- Production. 

turns give also an increased value per ton for the ores of Quebec and 
Nova Scotia. Ontario contributed nothing to the production last year. 

Graphic table A and table No. 1 give the figures for 1892 in com
parison with previous years :-

IRON. 

TADLE l. 
NOVA SCOTIA: ANNUAJ, PRODUCTION OF Om:. 

Tons. 

1876 .... .... ...... . 
1877 .. .. .. ...... . 

15,274 
. . . . . . . . . . . . . . . 16,879 

1878 ............ . . . • . . • . . . . . . 36,600 
1879 ..... . 
1880 ..... .. ..... . 
1881..... . .. . . . .. . . . ........ . 
~g·········· ·· · · ··· ··· 
1883 ..... ... ....................... . 
1884 . . . . . .............. . . .. ... .. . 
1885 .. 
1886.... . . . .. .... . 
1887 . .. . . . . . .. . . . . . . . . .. . ........ . . . 
1888 ...... . .... . .................... . 
1889 . .. ........................... . .. .... . . 
1890 ............. . 

29,889 
51,1!13 
39,843 
42,135 
52,410 
54,885 
48,129 
4-.1,388 
43,532 
42,Gll 
54,161 
49,206 

1891.. ........ . ... . .... . 
1892.... . ... .. . . . 

. . . . . . . 53,649 
78,258 

EXPORTS AND IMPORTS. Exports and 

Th fi f h b l · bl N 2 h "d bl imports. e gures o t e e ow g1 ven ta e o. , s ow a cons1 era e 
increase in the exports of ore :-

IRON. 

'l'AD!.E 2. 
EXPOR'l'S OF ORE. 

1889. 1890. 1891. 1892. I 

--Province_. __ Too•J v.~= -To•• [_v.1oe 1_Tooo 1Vruoo _T""" [_v.;oo I 

Ontario .......... 1 4,108 1s:10,407 18,601 $38,9671 2,25918 3,932 *10,938\839,95-.1 

Quebec . . . . . . . . . . 2, 700 120 1,640 191 2,683 203 2,324 

Nova Seotia ..... . 100 ...... . 

British Columbia 13,335 26,680 33 83 359 4,958 1,986 10,802 

Totals.. . .. =~1~--;,;;--;,;~1~~~ ~~1~~ ~;~ ~;;; 
* Prob .. bly the product of the Province of Quebec, shipped via Ontario. 

As in past years there are no imports to report. 
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DISCOVERY AND DEVELOPMENT. IRON. 

Discovery and 
development, Nov A SCOTIA. 
Nova Scotia. 

The iron mines of Pictou county were visited by Mr. H. P. Brumell, 
who supplies the following notes of the information he gleaned from 
the operators and from his own observations :-

"On the East Branch of East River, Pictou county, extensive opera
tions were carrieu on both in the development of iron deposits there 
and in the construction of the necessary works for the production of 
both common and charcoal pig·iron. Of the geology, character and 
mode of occurrence of the ore, Dr. E. Gilpin, jr., Commissioner of 
Mines, Nova Scotia, writes as follows:-* 

" 'The ores next to be noticed are the limonites of the East River 
valley. From Springville to Sunny Brae the Lower Carboniferous 
marine limestones rest on the Upper Silurian and lower strata, the 
points of junction presenting at, several places interesting sections of 
the deposition of the limestone on the clay-sla.tes and other pre
Carboniferous rocks. The line of junction is at many points occupied 
by deposits of limonite, varying in thickness from three to twenty feet. 
At some points the ore-bearing ground appears from surface indica
tions to be several hundred yards broad. At several openings the 
ores are highly manganiferous and Rpecimens of pyrolusite of good 
quality have been found. The limestones connected with these ores 
at Springville and Black Rock are, in some instances, rich enough 
in carbonate of iron to be available for furnace use. " 

" ' The source of these bodies of ore may be sought for in the oxida
tion and concentration of the iron in t he limestones, and from the beds 
of red hematite in the Upper Silurian already referred to, several of 
which are in the immediate vicinity." 

* Trans. Am. Inst. l\<I.E., Vol. XIV, 1885, p. 60. 
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" 'The ores are compact mammillated and fibrous, and their quality liRON •. 

is shown by the followina analyses: '" Discovery and 
b development, 

Composition. 

Iron oxides ....... . . 

Manganese oxide .... . ...... . 

Alumina .......... 

Lime carbonate ... .. .. 

Magnesia ....... . ............ . 

Phosphoric acid . . . .. .. . . 

Phosphorns. 

Sulphur ... · · · · ·· ·· · · · · · 
Titanic acid . ...... 

Silica ... · · ····· ·· · 
Moisture .... ....... . ... 

Metallic iron .. . ... . .... 

I.- Dr. S. Macadam. 
II. - Dr. T. E. Thorpe. 

III.- J. H. Huxley. 
IV. - E. Gilpin, Jr. 

.. 

I. 

ss·92 

·1s 

·71 

1 ' 44 

·82 

·34 

·24 

Trace. 

2·14 

4' 61 

62'24 

II. III. IV. 

93·00 s1·rn 48• 223 

1 ·10 ·20 14"410 

·015 

Traces. 

·15 . .. . ... .. . 

None. ·o~o 

·04 Traces. ' 480 

.... . .... 

4·so 4•26 25 •130 

.... . .... 13 •60 12 ·530 

65'20 56•83 33.826 

" Active operations were being carried on by the Pictou Charcoal 
Iron Co., and the N ew Glasgow Iron, Coal and Railway Co., with fur
naces at Bridgeville and Ferrona respectively." 

Pictoii Charcoal Iron Go.-" This company owns a large area of land 
in the vicinity of and east of Bridgeville and apart from the land 
taken up for iron have several thousand acres of hardwood timber 
lands scattered over which they have many bee-hive charcoal kilns, 
three of which are situated at the works. 

"The mining development made by the company up to the time of 
my visit consisted of two drifts and several open cuts and pits. In 

o. 1 drift to the north of the furnace they drove into the face of the 
hill for a distn.nce of thirty feet where they struck a nine foot vein of 
good ore, between red and yellow clay walls. The vein strikes N. 20° E 
and dip" 46° S.W., and they had begun to rise on the vein to the sur
face a distance of ninety feet. Near the mouth of the drift and beneath 

Nova. ~cotia... 

Pictl)u Char
coal Tron Co. 
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!RoN. the surface soil and loam was found a shaly rock striking N. 30° E, 
Discovery and dipping 15° S.E., between which and the ore the working was driven 
~;:!0s:~~~· through about 100 feet of yellow clay, forming the hanging wall of the 

vem. In No. 2 drift, about 200 yards to the south-east, they had 
driven 260 feet and opened up a large body of very solid botryoidal 
limonite occurring under similar conditions to that in drift No. 1. 
Owing to the timbering, I was unable to get the course of the vein 
which is said to be a continuation of that opened in No. 1 drift, but 
which must describe a semi-circle to have been met with at this point. 
Immediately over No. 2 drift a large open cut has been made on the 
exposure of the vein on the crest of the hill and prior to 1892 some 
4,000 tons of ore extracted and shipped to Londonderry where it was 
converted into pig iron. The company has also made test pits and 
strippings proving the existence of many large and valuable deposits 
of ore and in many places boulders and masses of both ankerite and 
limonite occur in sufficient quantities to warrant their collection. 

"The plar.t of the company consists of :-

1 blast furnace, 50 ft. high, 6 ft. bell, 11 ft. bosh,. daily capacity 25 
tons. 

2 horizontal blowers 5 ft. diameter, and 5 ft. stroke. 

1 double set of engines 13 by 18 inch. cylinders operating blowers. 

1 modified "Durham" cast-iron stove containing sixty 6-inch U 
tubes 13 ft. long. 

4 boilers 30 ft. by 36 inches. 

"The buildings consist of cast house, coal and ore sheds, engine 
and boiler-houses, compressor-house, stove-house, blacksmith shop, 
office and stables, and twenty charcoal kilns with a capacity of 660 
cords. H.ailway communication is had by means of a half-mile siding 
from the N.G.I.C. & R. Company's tracks. 

New Glasgow J.'he lYew Glasgow Iron, Coal and Railway Company.-" This com-
Iron, Coal and . l k d l d t F h · · f Railway Co. pany wit 1 wor s an iea quarters a errona near t e JUnct10n o 

the East and West Branches of the East River were just about to put 
their furnace into blast at the time of my visit, 24th August. The 
works are those of a fully equipped blast furnace plant of about 80 
tons daily capacity and consist of the following :-

1 blast furnace, 75 ft. high, 16 ft. bosh, 10 ft. crucible, 8 tuyeres. 

3 Stoves (Massick and Crooke) 60 ft. by 16 ft. 6 inches. 

8 boilers, totalling 900 h.p. 

2 blowers, 36 inch cylinders, 84 inch tubs, 4 ft. stroke. 
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36 coke ovens, with pusher (Bernard patent, modified Belgian IRoN. 

Coppee ovens), 33 feet long, 26 inches wide, capacity 80 tons Discovery 'md 
development, 

coke per day. Nova Scotia. 

1 coal wa.shing plant, 250 tons daily capacity (Schurtermann Im-
proved Hartz jig), fine corn size. 

1 douule elevator and engine. 

1 ore washer. 

"The buildings consist of cast-house, engine and boiler-houses, coal 
washer shed, ore and coke shed, forge and office. The company also 
owns and operates the railroad running from Eureka Junction on the 
Intercolonial Railway to Black Rock, a distance of about twelve and 
a half miles. 

"The company own or control a very large extent of iron-bearing 
territory on the East Branch, but at the time of my visit were operat
ing on four properties only, the McDonald, Grant and Fraser farms, 
and at Black Rock further south. 

McDonald Farm.-" On the McDonald farm they have sunk on the McDonald 

vein, which dips about 30° to the west, for about ±50 feet, and from Farm. 

this slope several levels have been run in ore either way, the longest 
being to the southward, in which direction they have followed the 
Yein for 250 feet.. The vein, as seen in the slope, averages about nine 
feet, in places being as much as seventeen feet in thickness. It was 
found impossible to get even an approximate iclea of the extent of the 
workings here, as the timbering in many places had been either 
removed or had fallen away and the workings abandoned. The work 
is of a necessity very irregular, and for the greater pn.rt consists in fol-
lowing the ore. The ore, as in most deposits on the East Branch, 
occurs b~tween walls of clay and is oolitic in character, though in cer-
tain parts it is solidly botryoidal or fibrous. The ~workings here are 
very wet, a large pump with three-inch discharge barely sufficing to hold 
the wa.ter in check. The plant co!1sists of steam hoisting gear, engine 
and pump. 

"The ore from this slope afforded the following results on assay by 
Messrs. Stein and Schwarz of Philadelphia:* 

Criide wash ore. 
Per cent. 

Siliceous matter . . . . . . . . . . . . . . . . . . . . . . 9 38 
Metallic iron .... ...................... 51·63 

*This and the following assays of ore were made by Messrs. Stein and Schwarz 
for the N. G. Iron, Coal and Railway Co. 
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IRON. " This was washed affording SS per cent coarse or washed ore and 
Discovery and 12 per cent clay or loss. The washed ore and clay afforded the 
dtvelopment, . 
Nova Scotia. followmg : 

Washed ore. 
Per cent. 

Siliceous matter.. . . . . . . . . . . . . . . . . . . . . . . 6 · 75 
Metallic iron ... . . . . . ...... . . . ...... . 58 · 41 
Manganese . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 · 88 
Combined water ..... ... ............... 11 ·02 
Pho~phorus . . . . . . . . . . . . . . . . . . . . . . . . . . · 016 

Clay washed from ore. 
P er cent. 

Siliceous matter . . ............ . ....... . 28·67 
Metallic iron .. .. .. ...... . . . ......... . 38·58 

The more solid or lump ore found in parts of this mine gave:-

Lurnp ore. 
Per cent. 

Siliceous matter. . . . . . . . . . . . . . . . . . . . . . . 8 · 18 
Metallic iron. . . . . . . . . . . . . . . . . . . . . . . . . . 52 · 92 
Phosphorus .. . ................... . .... ·019 
Sulphur. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . · 069 
Manganese . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 · 43 
Combined water ........................ 10 · 50 

Grnnt Farni. Grant Farm. - " The property next adjoining the above to the south 
and between that and the Charcoal Iron Company's proper~y is the 
Grant farm, on which are two drifts and one shaft. The shaft is on the 
brow of the hill and is fifty-five feet deep, the upper twenty feet of which 
was through surface soil and clay, beneath which the ore was cut dia
gonally for a distance of thirty-ii ve feet and bed rock struck immediately 
beneath. This consisted of a slaty rock of pre-Carboniferous age. 
The vein in the shaft had a thickness of from seven to eleven 
feet. The upper drift, down the hill and beneath the shaft, is 
200 feet in length through clay and taps the vein at a distance of 180 
feet where seven feet of good ore was found. The lower drift about 
fifty feet below the above was carried in about 250 feet. In this the 
part of the clay mass usually occupied by the vein was found to be 
practically barren of iron though small bunches and masses of ore were 
found . It is the intention to connect these workings by risincr from 
the lower drift past the upper to the shaft so that the ore will all be 
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drawn from the lower drift and run on the level to .the ore bin close !Ro~. 
at hand on the company's tracks. Discovery and'. 

development, 
"The ore from this property afforded Messrs. Stein and Schwarz the Nova Scotia. 

following result :-

01·e from Grant .Farm. 

Siliceous matter ............... . ... . . . . . 
Metallic iron .. . ........ . ..... . ... . .... . 
Phosphorus . . . . . . . . . ....... .. ....... . . . 
Sulphur. . . . . . . . . . . . . . . . . . . . .......... . 
Water . ......... . ................... · · 

Per cent. 

5·58 
56·57 

·213 
·096 

10·90 

Ji'1·aser Fcirm.-" The next property to the southward operated by Fmser Farm . . 

this company is the Fraser farm separated from the Grant farm by 
the Pictou Charcoal Iron Company's land. Here the operations con-
sist of a shaft and drift. The shaft near the brow of the hill was 
sunk fifty feet to the vein, and from its base two levels have been run 
fifty feet in either direction on the vein. Lower down the hill a drift 
has been run fifty feet striking the vein, upon which they had begun 
to rise to the shaft. The vein here averages ten feet of good ore in 
walls of clay. 

"All the workings from the l\IcDonald farm through the Grant 
farm, Pictou Charcoal Company's workings and the Fraser farm would 
seem to be upon the same vein or contact deposit which follows in all 
its sinuosities the junction between the Lower Carboniferous and 
Devonian or Silurian strata. 

Black Rock. - " At Black Rock, the present terminus of the railway, Black Rock.

extensive bodies of ore occur in a somewhat similar manner to the 
foregoing and are probably but a continuation of them. Work here 
is carried on principally in an open-cut, about 150 feet above the 
track, where the ore is found beneath a slight covering of surface soil 
filling a smaJi bay or indentation in the pre-Carboniferous rocks. 
Beneath the open cut a drift was run to the south-east on the vein for 
a distance of 200 feet, with at fifty feet from the mouth, a rise to 
the open cut, a clistrmce of sixty feet, showing good ore throughout the 
rise. From these openings the ore is run on an incline to ore-bins on 
the railway. About seventy-five feet beneath the above a drift was 
run through limestone to strike the vein which was found at a dis-
tance of 450 feet. In this drift and about 150 feet from the entrance 
an elbow of the so-called "black rock" ( diorite, 1 intrusive in the pre
Carboniferous) was struck, and the drift in consequence deflected. 
somewhat from its direct course. 
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!ROK. "At the point of contact 
Discovery and rock' no ore was found, but 
developme~t, underlying rocks at the end 
Nova Scotia. 

between the limestone and the 'black 
at the junction of the limestone and 
of the drift the ore was found to be ex-

cellent both as to quality and quantity. It is the intention to rise 
from this lower drift and make it the main way of the workings. 

"Analyses of the ore from Black Rock were made by Messrs. Stein 
and Schwtirz with the following results:-

Fine Crude Ore from Black Rock. 

Siliceous matter .......... . ........ . .. . 
Metallic iron . ... . ........... . ........ . 

Per cent. 
24·48 
41-70 

Phosphorus. . . . . . . . . . . . . . . . . . . . . . . . . . ·043 
Manganese. . . . . . . . . . . . . . . . . . . . . . . . . . . l ·01 

cc The ore on being washed afforded 85 per cent. ore and 15 per cent. 
clay. The clay on analysis was found to contain 51 ·08 per cent. of 
siliceous matter, and 21 ·49 per cent metallic iron while the resultant 
washed ore afforded the following :-

Washed Ore from Black Rock. 

Siliceous matter . . ....... .. . ....... .. . . 
Metallic iron ................... . ..... . 
Manganese . .... • ... . ..... . ........... . 
Phosphorus . .. .... .. . .. ... ........... . 
Water of hydration ................... . 

Per cent. 
19·78 
45·27 

l ·08 
·045 

11-10 

cc Besides that being carried on by the two companies mentioned, 
no work was being done on the East River, though large areas of iron 
lands are held by local u.nd western capitalists." 

The other mines working were those of the Londonderry Iron Com
pany, and those of the Annapolis valley supplying ore to the same 
company. 

New .N°EW BRUNSWICK. 
Brunswick. 

Q uebec. 

Beyond a little prospecting work nothing was done in this province 
in the development of iron ore. 

QUEBEC. 

The mining of the bog iron ores of the province was continued 
by Messrs. J no. McDougall & Co., of Montreal, for the supply of 
their smelting works at Drummondville, as well as by the Canada Iron 
Furnace Company under the direction of Mr. George E. Drummond. 
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The latter company have their works at Radnor Forges, Champlain !HON. 

county, and have been engaged in extending and improving their Di scovery and 

plant. Their works were not visited by any of the officers of the sur- ~~v:~g.ment, 
vey, but the report of the Commissioner of Crown Lands of the pro-
vince gives the following interesting notes regarding operations. :-

"In August, 1891, the work of demolishing the old furnace was Radnor 

begun, a new furnace was then constructed, and blown in March 12th, Forge~, 
1892. The present furnace is forty feet high, nine feet bosh. The 
metal shell is of boiler plate, supported by cast iron columns, and up 
to bosh line is stayed by a water jacket. The blast enters at a tem
perature of 750 degrees, pressure being 3~ lbs through the four bronze 
tuyeres. The air is heated with a hot blast stove on the pipe 
principle, and steam power is used in connection with the blast. 

" The old fashioned blowing engines are being replaced by a modern 
Weimer engine of larger capacity, which will give increased quantity 
and pressure. 

" A battery of four boilers is fired with the waste gases from the 
furnace. 

"The ore used is procured from both sides of the river St. Lawrence, 
on the south shore at Gentilly and Becancour, on the north shore at 
Champlain, Pointe du Lac, Lanoraie, St. Felix de Valois, J oliette, and 
in the parishes near the Forges, county of Champlain. Large quan
tities are taken from Turtle lake by means of a dredge, 11,nd the de
posits here seem to be inexhaustible. New discoveries are being made 
frequently. The company has at present in operation twenty-four kilns 
for producing charcoal which is sufficient for the furnace now. Eight 
of these are rectangular; the others are of the bee-hive pattern, capacity 
of each sixty cords, (twelve new ones at Gran des Piles.) About 
200 men are employed in the manufacture proper; but when the men 
who raise the ore and get out the firewood are computed, the total 
number is certainly from 500 to 800 according to the season. The com· 
pany's mark is 0 .I.F. The iron is divided into ten grades, from which 
can be selected material for the finest stove-plates, car-wheels, rolling
mill rolls, chill-pl11,tes, etc. Grandes Piles is being made a base for a 
brge supply of wood and charcoal. The company has constructed one 
steamboat and three large scows, and three more are to be built. 
~-ith these the wood is to be brought down river to the kilns at ship
ping point. The wood is procured on each side of the St. Maurice 
above Grancles Piles, and the supply is practically inexhaustible. 

" Since the furnace was blown in, the daily output has averaged 
about twenty-five tons, but with the new blowing apparatus it is ex
pected to increase this to forty tons or more. The company have made 
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IRON. experiments with a magnetic ore and contemplate using the same. 
Discovery "nd The ore is procured from St. J er6me. 

'development, 
Quebec. "This company has also in operation an extensive plant for the 

Magnetic 
sands of the 

<Gulf. 

manufacture of ordinary and repressed brick, with a capacity of 2,000,-
000 per annum. The company propose enlarging this Lranch of 
business and contemplates supplying a regular line of fancy bricks. 

" I direct attention to the remarkable development of this industry 
as there•are only three other points in the Dominion of Canada where 
similar workings are carried on, viz. : Drummondville, P.Q., London
derry and New Glasgow, N.S. 

" The old furnace, at Radnor, at its best, only produced five tons per 
day. This industry reflects most creditably on the province, as the 
product competes with foreign material in the open market, and owes 
success to its superior quality. Up to the present time the furnace 
product has been wholly utilized in Canada. 

" From a local point of view this industry is of course very im
portant, giving work to a large population, enabling a class of wood to 
be utilized, which otherwise the settlers would destroy by fire in order 
to clear the land for agricultural purposes. 

" Some attention has of late been given to the Magnetic Sands of 
the North Shore of the Gulf, and a small quantity was shipped to Eng
land for experimental purposes, but the result of same has not yet 
been declared." 

Between them these two companies have nearly 1,000 men on their 
pay-rolls. 

Some of the depoRits mentioned above are alluded to in Mr. Giroux's 
summary report of the sea~on's work as follows:-* 

"The old mines and other points of interest about J oliette, Rad
stock, St. Alphonse and Chertsey were then examined ; the Canada• 
Iron Furnace Company of Radnor has been working actively since 
the middle of September in ranges 3 and 4 of the township of 
J oliette, St. Ambroise parish, J oliette county. It was learned from 
the company's foreman that the deposit of bog iron ore on range three, 
township of J oliette, was one of the best yet worked by the company. 
It varies from twelve to eighteen inches in thickness and is about three 
chains wide by five chains long. This company has worked at a small 
deposit of magnetic iron ore in concession St. Charles, Rang Double, 
·of the parish of Ste. Ursule, and expects to ship about 100 carloads of 
ore from St. Ambroise parish, and about forty carloads from the parish 
.of Ste. Elizabeth.'' 

* Summary R eport of Geologic11l Survey Department for 1892, p. 31. 
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Bristol Mine.-In Pontiaccounty, Messrs. Evans & Co., of Philadelphia, InoN. 
operated the Bristol Mine during four months of the year, employing Bristol mine. 
some sixty-five men. This ore, which is valued at $1.00 per ton raw, or 
$1.50 per ton roasted, is as in the past, all shipped to the United 
States. 

ONTARIO. 

None of the mines of this province were operated during the year. 

BRI'f!SII COLUMDIA. 

Ontario. 

British 
Columbia. 

Texada Island.-N o work was done on the Texada Island mine Texada 
during the year. Island. 

Glen Iron Mine-The Glen Iron Mining Company operated their Glen iron 
mine at Cherry Bluff, near Kamloops with a force of about twenty mrne. 
men. The ore was all exported, being sent to Tacoma in Washington 
State and to Portland and Oswego in Oregon. 

Mr. McEvoy of the Survey staff visited this mine, regarding which 
he makes the following observations :-* 

"Before returning the Glen iron mine on Kamloops lake was visit
ed. The ore is magnetite throughout, with a slight mixture of calcite 
and felspar in a few places, which, however, does not injure the ore 
for smelting. The following items were noted :-

" 1. An opening a few feet from the railway, filling an irregular 
angular fissure from two to six feet in width. 

" 2. Three hundred feet south of last a deposit of four feet of good 
ore, with five feet mixed ore and country rock. 

"3. Five hundred feet southward from last a large deposit of four-
teen feet good ore, with ten feet of mixed. 

"4 Thirty feet north-west of last, twelve feet of ore. 

" 5. West of last a vein three feet thick . 

" 6. South-west of last numerous croppings of good ore undeveloped. 
At a low estimate ten per cent of the mass here is ore. 

" 7, North-east of No. 3 a vein four to ten feet thick. This is the 
principal source of output at present and is connected with the rail
way by an rerial tramway. 

"All the veins run in an easterly and westerly direction and are 
nearly vertical or dipping northward at high angles." 

*Summary Report of Geological Survey Department for 1892, p. 31. 
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Pig Iron and Steel. 

.As mentioned above there were 103,248 tons of iron ore produced 
from all the mines of the Dominion. Of this quantity 96, 948 tons 
were used in the country. This amount represents the ore fed to the 
furnaces of the following operators, viz. :-

The New Glasgow Iron, Coal and H.ailway Co., Ltd.} I N 
C L d 

n ova 
The Londonderry Iron ompany, t . . . . . . . . . . . . . S t " 
The Pictou Charcoal Iron Company, Ltd. . . . . . . . . . . co ia, 
The Canada Iron Furnace Company, Ltd . .... ... . . } I Q b 
Messrs. John McDougall & Co. . . . . .. . . . . . . . . . . . . . . n ue ec. 

The number of furnaces in blast during the year was five, of which 
three used charcoal for fuel and two coke with a little raw coal. 

The following table, No. 3, gives further details : 

IRON. 

T Anr,E 3. 

PIG IRClN PRODUCTI VE : CONSUMPTION OF OnE, FUEL, Ere. 

1891. 1892. I 
I 

Materials made and used. ----- -------- --
Quantity. Value. Quantity. I Value. 

------------------ ------

Pig iron made ..... . .... . Tons. 23,891 $368,901 42,443 $637,4~1 
Iron ore consumed. . . . . . . " G0,983 130,955 !)6,948 250,966 

{ Charcoal. Bush. 441,812 22,0!Jl 1,121, :l65 78,291 
Fuel consumed Coke ..... Tons. 30,626 98,4021 50,882 152,311 

Coal...... " 2,170 2,868 1,740 1,797 
Flux consumed . . . . . . . . . . " 11,377 11,546 22,!)67 21,687 

Table No. 4 gives the exports of iron and steel goods from Canada, 
and tables 5, 6 and 7 following give data regarding the country's 
consumption of similar commodities whose value is based chiefly upon 
the amount of iron they contain than upon their highly manufactured 
condition. 
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IRON. 

T ABLE 4. 

EXPORTS OF IRON AND S;rEEL GOODS 'l'HE PRODUOE m' CANADA. 

w ~~ 
' . 

w bD ..c ... 20 
"' " ·~ C ce s~ 

" > 0 
~,..c . ]B ... 1892 1891 

Province. 8 
c H "' _., 

0 :e Q.. 

"'" T otals. Totals. H Ul 0. ;:"'] ~ a)~ 
bD § ~ § o ro ..... "' -p:; ,.:; " ... ... _., -

Ul H H Ul 
-------------------------

I 
Ontario. . . . .. .... . . . . . . S6911, ·1, 043 $5,146 Sl0,441 Sl7,498 S34,819 $27,436 
Quebec ... . .... 8330 187 G05 4,518 54,319 9,792 69,751 53,039 
Novn. Scotia ... .. .. . , . 2,41!-11 882 287 15,887 25,403 44,878 63,738 
New Brunswick . . . . 31 : : . . . : .. 

4,232 . . . 4,232 5,602 
Prince Edward I sl 'd . 129 132 14 
Ma.nitoba ... 1521 . . . . 8 94 544 798 344 
North-we t T er's . . . . 344 22 62 428 
British Columbia ... 551 192 . .. 29 283 559 2,746 

------
Totals ... . ...... S330 S3, 507 I S3, 066 j S9, 981 S85,Hl3 $53,520 $155,597 IS152,919 

!HON. 

T AB f,E 5. 

IMPOlll'S m· Pro InoN, E'l'C. 

PIG lRON,CllAH- PIG !HON, ALT. Prn i noN,KENT- TOT AT,. 
COAL. 0THEH. LEDGE, ETC. 

FISCAL 
YE,\H. ----- -----------------

TonR. Value. Tons. Vaine. T ons. Value. Tons. Value. 

- ---1----------------- - - ---

18 0 ... .. . .... .... . .... 23,159 $371,956 . ..... ... .... 23, 159 . 371,956 

1881. .. . ... . . . ... ... 43,630 715,997 . .. . . . . . . .. . . 43,630 715,997 

1882 .. . 6,837 211,701 56,594 811,221 . . .... . . . . . . . . . 63,431 1,023,012 

1883 .. . ... 2,198 58,994 75,295 1,085,755 . . .... . .. ·· · ··· 77,493 1,144,749 

1884 . . . 2,893 66,602 49,2!)1 653,708 . . .. ......... 52,184 720,310 

1885 . . .. 1,119 27,333 42,279 545,426 . . . . . . . . ·· · ···· 43,398 572,759 

1886 . . . 3,185 60,086 42,463 528,483 . .. . . ..... . ... 45,648 588,569 

1887 .... 3,!)19 77,420 46,2951 554,388 . .. . .... . . . 150,214 631,808 

1888 .... .. ..... .. ..... . . . .. . ... .. . . . .. .. 48,973 S648,od 48,973 648.012 

1889. 
. 72,115 864, 752172,115 864,752 .... .. . . .. ····· ··· .. .. . .. . . . . 

1890. .. . .. . . . .. ... . . . . .. . .. . .... . . .. 87,613 1,148,078187,613 1,148,078 

I 

1891. . . .. .... ... . ... . . ... . .... . ... 81,317 1,085,929181,317 1,085,929 

1892 . .. . .. . . . ... .. . . .... . . .. . . . .. . . . 68,918 886,485168,918 886,485 
I 

6 

!RON. 

Exports of 
iron and steer. 
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I RON. 

TABLE 6. 

I MPORTS: IRON IN SLABS, BLOOMS, LOOPS AND PUDDLED BAR8, E'l'C. 

Fiscal Year. Cwt. Value. 

1880 . . . . .... . . 
1881. . ... . . . . . . . . . . . . . 
1882 ...... . ..... . ...... . 
1883 .. . .... . . .. . ...... . 
1884 . .. . . . . . . .... . . . . 
1885 .... .......... . .. . 
1886.. . . . . . . ..... .. . . 
1887 .. . .... . ..... . 

195,572 
111 666 
203,888 
258,G!l!l 
25<!,310 
312,32!) 
273,316 
522,853 
110,279 

$244,GOl 
111,374 
222,056 
269,818 
264,015 
287,734 
248,461 
42l,598 

1888 . . . . . . . . . . . . . . .. . . 
1889 .... . .. .. .. . .. ..... . 
1890... . . . . . . .. 
1891 . .. ......... . .. . .. . 
1892 ........ . . . ...... • .. 

!RON. 

l°'ABLE 7. 

80,383 
15,0H 
41,567 
64,397 

hrPORi'S m · IRON AND STEEL GooDs. * 

--Fis:al Year. --I-Value_. _ 

1880 . . . . . . . . . . . . . . . 6, 620, 260 
1881.... . . . . . . . . . . . . . . 8,484,175 1 
1 82.. . . . . . . . . . . . . . . 8,578,685 
1883. . . . . . . . • . . . . . • . . . 8, 613, 739 
1884....... . . . . . . . . . . 6,143,870 
1885.... . . . . . . . . . . . . . 4, 606,193 
1886 . . . . . . . . . . . . . . . . . . 4, 698, 882 
1887.... . . . . . . . . . . . . . . 6,084,704 
1888.. . . . . . . . . . . . . . . . 5,147,111 
1889......... 7,108,052 
1890 . . . . . . . . . . . . . . . . . 7,260,845 
1891. . . . . . . . . . . . . . . . 9, 188,502 
1892 ..... . . . . . . . . . . . . 9,509,489 

LEAD. 

PRODU CTION. 

93,377 
67,181 
15,923 
38,931 
5G,186 

The amount of t his metal produced during 1892 shows a large in-
crease as compared with previous years, the figures being as follows :-

1890 ............ 11 3,000 lbs. valued at$ 5,805 
1891 .. .... .. .... 588,665 " 25,607 
1892 . .. . ... . .. 1, 768,420 ,, 72,505 
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Practically the whole of this production is to be credited to British LEAn. 

Columbia and represents the lead contents of the galena ores shipped 
from that province. 

All the lead production of the country is shipped as ore, there being 
no smelters in operation. 

EXPORTS AND IMPORTS. 

LEAD. 

TABLE 1. 

l~IPOR'l'S Ol' LEAD. 

OLD, SCRAP Al\"D PIG. BAHS, BLOCKS, 
SHEETS. 

TOTAL. 

l?rsCA L YEAR. --------- ------- -----

1--- ------~wt~ _:alue. ~:___~~Jue. -~:___ V~ 
I 1880 . . . . . . . . . . . . . . . . 3o, 298 s 124, 111 

1881. . . . . . .. . . . . 16,236 s 56,919 18,222 · · · 7o>744 · 34,458 127,663 
1882... .. . .. . 36,G55 120,870 10,540 35,728 47,195 156,598 
1883.. ... ... . . . . 48,780 148,759 8,5()1 28,785 57,371 177,544 
1884 ..... .. . . . . . 39,409 103,413 !l, 704 28,458 49,113 131,871 
1885 . . ' .. t .' 36,106 87,038 1 9,362 24,396 45,468 111,434 
1886. .... ... . . . . 39,945 110,947 9,793 28,948 49,738 139,895 
1887 61,160 173 477 14,153 41, 746 75,313 215,22.3 
~....... . .. . . ~m ~~ ~w ~~ ~~ ~™ 
1889 ....... _... 74'.223 213,132 H,173 43,'182 88,396 ~56,614 
1890.... . .. ' '. 101,197 283,096 19,083 59,48! 120,280 342,580 
1891.. - . . . 86,382 243,033 15,646 48,220 102,028 291,253 
1892. . . . . . - . . . 97,375 254,384 11,299 32,368 108,674 286, 752 

LEAD. 

'!'ADLE 2. 

IMPORTS o~· LEAD MANUFACTURES. 

Fiscal Year. 

1880 ... .. ...... . 
1881 ........... . 
1882 ... ... .... .. 
1883 .. . .......... . 
1884 .. . 
1885 .. ........ . . . 
1886 ........ . .... . 
1887 . .. . . 
1888 ... . ...... .. . 
1889 . . 
:\.890 ............ . 
1891. ... . ... .... . 
1892 .......... . 

Value. 

815,400 
22,629 
17,282 
25,556 
31,361 
36,340 
33,078 
Hl,140 
18,81G 
16,315 
25,600 
23,893 
22,636 

Exports and 
imports. 
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LEAD. DISCOVERY AND DEVELOPME~T. 

Di covery and 
development. Regarding discovery and development nothing of importance was 

done in this metal in the eastern provinces. 

Nova Scotia. OVA SCO'l.'IA. 

Smithfield. 

Mr. Brumell when in the province of Nova 'cotia found opportunity 
to visit one lead deposit regarding which he furnishes the following 
notes:-

Colche ter County 

Smithfield.-" A visit was made during the summer to this property 
which is now held by Messrs. C. F. Fraser, Howard Clark, et al 
of Halifax. Although t he shafts were full of water and the 
property idle for some time there was every evidence of considerable 
work having been done. I was informed that the underground 
work consisted of two shafts thirty and sixty feet deep. From the 
bottom of the thirty feet shaft a cross-cut has been run from the foot
wall a distance of thirty-three feet to the south, traversing goo<l ore 
throughout, but falling short of reaching thP. hanging wall. From the 
ea terly or sixty feet shaft two drifts had been run on the vein in either 
direction to a dista~ce of thirty feet each. 

" The vein with an estimated thickness of thirty feet strikes approxi
mately east and west and dips at an angle of 80° or 85° to the south, the 
country rock consisting of Carboniferous limestone, striking . 75° W. 
The ore consists of fine and coarse grained argentiferous galena asso
ciated with iron-pyrites, calcite and small quantities of light coloured 
zinc-blende and, it is said, can be dressed to 16 per cent pure galena. 

" A small furnace was erected at the mine but proved unsuccessful. 

" The following analyses of ore from the property are available :

I. Assay of ore by E . Gilpin, jr., Halifax. 

II. " pure galena " " 

III. " ore by " " 

IV.-V." 

VI. " 
" 
" 

Johnson Matthey & Co., London. 

Ledoux & Ricketts, New York. 

I. 

Lead, 975 lbs. to ton of 01·e. 

Silver, 10 ozs. " lead. 

Gold traces. 

IT. 

1,600 lbs. to ton of galena. 

34 oz~. " lead. 

Not found. 
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III. 

Lead, 42 per cent. 
Silver, 2! ozs. to ton of lead. 
Gold, trace. 

VI. 

IV. 

65· 5 per cent 
15 dwts. 
Trace. 

Lead, {
40 per cent wet analysis. 
38· 84 per cent smelting. 

Silver, trace. 
Gold, none. 

. v. 
22 per cent. 
10 dwts. 
Trace. 

85 s 

"It is expected that the Stewiacke Valley and Lansdowne Railway 
will shortly complete its projected line when the property will be 
within two miles of railway communication. " 

BRITISH COLUMBIA. 

In t.his province the working of the veins carrying argentiferous 
galena situated in its south-eastern portion forms an important new 
feature. For many years p;i,st veins of this character had been known 
to exist in various parts of the districts of East and West Kootenay 
and Yale. In some camps the galena was accompanied by sulphurets 
of iron and of copper ;i,ncl often by blende, the proportion of these 
minerals varying very considerably in different veins. In previous 
years more or less development work was clone on these veins notably 
in the sub-districts of Illecillewaet, Nelson and Ainsworth of vVest 
Kootenay and at various places in Yale as well as in East Kootenay, but 
the great feature of 1892 wa the discovery and development of very 
many veins in the new Slocan district, situated about twenty miles 
north of Nelson, between Kootenay and Arrow Lakes, about ten miles 
west of the latter. The first discovery was made late in the previous 
fall and, the ore being found to assay well in silver, a ru h was made 
in the spring which led to very numerous discoveries and great activity 
in the district during 1892, which resulted in Lhe shipments of ore, 
the lead contents of which figure above under the head of production. 

The ore thus shipped all went to smelters in the western States and 
consisted for the most part of solid galena selected from the ore mined 

Further details regarding this district are to be found in the article 
on precious metals following. 

Besides the Slocan district above mentioned, important work was 
done in the discovery and development of galena bearing veins in the 
Fish H.iver valley tributary to Illicillewaet on the Canadian Pacific 
Railway, and in the Lardeau River country, Goat River, Trail ·creek 
Ainsworth and various other places in West Kootenay. 

LEAD. 

Discovery and 
development, 

British 
Columbia. 
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Production. 
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1l£a1·kets.-Prl1ctically all the lead ore produced in Canada has so far 
found a market in the United States, but by reason of the duty on 
lead none but ores rich in silver can be shipped there at a profit. 

The home market is not large, some idea of its extent being gained 
by a study of the tables N os. 1 and 2 previously given. 

MANGANESE. 

PRODUCTION. 

The quantity of manga1rnse produced during the year was 115 tons, 
valued at $10,250, all the production of Nova Scotia. The production 
of the year previous was not obtained direct from the operators, but 
was supposed to have been represented by the exports which were 255 
tons valued at $6,694. If that amount properly represents the output 
for the year 1891, there was in 1892 a falling off of 140 tons, while 
the value increased $3,556. This increase is no doubt due to the re
opening of the Teny Cape mines and the shipment of high-grade ore 
therefrom. 

EXPORTS AND IMPORTS. 

The following tables illustrate the exports and imports during the 
pasi; few years :-

::\lANGA NESE. 

TABf, ~; 1. 

ExPOHTS o;· °MAXGANESE ORE PRIOR TO 1873. 

-· --

NOVA SCOTIA. I NEwBRUN WJCK. TO~'AL. 

FISCAL YEAHS. 
________ 1 ___ ·------------

I 
Tons. Value. 

I 
Tons. Value. Tons. Value. 

----- --- --·--1--- ---- --- ----· 
I 

1868 . . ... ..... 156 S-!,700 861 '19, 019 1,017 S23,719 
1869 . ... ... .... 156 4,695 332 6,174 488 10,86() 
1870 .. . .... .. 1,256 4,102 146 3,580 1,402 7,682 
1771 . . ... ... . . . 102 1,608 954 8,180 1,056 9,788 
1872 . . . . . . . . . . . 131 4,0()5 1,075 24 ,495 1,206 28,500 
1873 .. .. .. ... .. ..... .. . . . . . . . . . . 838 17,171 838 17,171 
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MANGANESE. 

TABLE. 2 

EXPORTS Ol' MANGANESE ORE. 

)I ov.t ScoTTA. NEW BRUNSWICK. TOTAL. 

Y E,\RS. ---------------------

'l'ons. Value. 'l'on. Value. Tons. Value. 

------ --- ------------ --------

1873 ...... . .... . . . . . . . . . . .. . .. .. 1,031 20,192 1,031 20,192 
1874 . . ....... 6 s 12 776 16,961 782 16,973 
1875 .....•..... . ....... 200 HJ4 5,314 203 5,514 
1876 . .... 21 723 391 7,316 412 8,039 
1877 .... . . ..... 106 3,699 785 12,210 891 15,909 
1878 ....... . .. . 106 4,889 520 5,971 626 10,860 
1879 ..... ..... 154 7,420 1,732 20,016 1,886 27,436 
1880 ........... 79 3,090 2,100 31, 707 2,179 34,797 
1881. .... ... 200 18,022 1,504 22,532 1,704 40,554 
1882. ' . . . 123 11,520 771 14,227 894 25,747 
1883 .. ... .. ... 313 8,635 1,(}13 16,708 1,326 25,313 
1884 ..... .... 134 1,054 469 !:l,035 603 20,089 
1885 ... . .. 77 5,054 1,607 29,595 1,684 34,649 
1886 .......... . (a.) 441 854 1,377 27,484 {ct)l,818 58,338 
1887. ... 578 14,240 837 20,562 1,415 34,802 
1888 ... ........ 87 5,759 1,094 16,073 1,181 21,832 
1889 . . ..... .... 59 3,024 1,377 26,326 1,436 29,350 
1890 .. .. 177 

2,5831 
1,729 34,248 1,906 36,831 

1891. . . . . .. . ... 22 563 233 6,131 255 (i,694 
1892. .... . . 84 6,180 59 2,025 143 8,205 

(a) 250 tons from Cornwallis should more correctly 1.J clas. ed under the hPading 
of mineral pigments. 

MANGA ' ESE. 

TABLE 3. 
b1PORTS : Oxrug m· MANGANES;;, 

~--------------,---------

Fiscal Y ear. 

1884.. ....... ················· 
1885....... .. . ..... . . . .... . 
1886 ..... .. .. . . . ......... . . . .. 
1887 ....... . ......... ........ . 
1888. : . . .. . . . . . . . . ......... . 
1889 . .. ..... . .. .. . ........... . 
1890 .... .. .. .. ... . . .. ........ . 
1891 ......... . ................ . 
1892 . . ......... ' ........ ..... . . 

Pounds. 

3,989 
36,778 
44,967 
59,655 
65,014 
52,241 
67,452 
92,087 
76,091 

DEVELOPMEN'l' AND DISCOVERY. 

Value. 

s 258 
1,794 
1,753 
2,933 
3,022 
2,182 
3,192 
3,743 
3,530 

There is little to report upon in the industry during the year, the 
following observations made by Mr. H. P. Brumell being all the avail
able data:-

MANGANESE. 

Exports and 
im1-orts. 

Di covery and 
development. 



MANGANESE. 

Discovery and 
development 
in New 
Brunswick. 
Albert. 

Dawson 
settlement. 

Nova Scotia. 

Teny Cape. 
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EW BRUNSWICK. 

Albert County. 

Albert.-" About two miles and a half west of Albert village and 
north of the main road to Alma a property under lease to C. J. 
Butcher, et al of Moncton was being actively prospected for manganese 
witl:\ but slight success. Several test pits have been sunk, in some of 
which small quantities of high-grade ore have been found. On the 
southern limit of the lease a large body of ore was opened up some 
years ago and a considerable quantity extracted and shipped. This 
fact, combined with the prevalence of large masses of "float " manga
nese to the northward and higher up the hill, led the lessees to under
take the present operations. The rocks of the vicinity are sandstone 
interstrati£ed with limestone, in which latter it is expected will be 
found paying quantities of ore. The ore so far found is high-grade 
pyrolusite with manganite." 

Dawson Settlement.-" The works erected here for the drying of the 
bog-ore found in the vicinity were idle during the year, nor is it expected, 
at least until the plant is improved, that active operations will be 
again undertaken. The plant at present consists of three drying pans 
twelve by forty feet, each heated by two flues running the entire 
length of the pans and feeding into one smoke-stack about twenty 
feet high, the whole being well planned for the creation and mainten
ance of a high drying temperature. The pans are placed in a frame 
building containing also the dry-ore bins, alongside of which is a spur 
from the Salisbury and Harvey Railway, owned and operated by the 
same coir.pany. A wagon road has also been built from the works 
to the main-road between Hillsboro' and Salisbury. In the ore deposit, 
a considerable amount of cross-trenching has been done without, how
ever, very materially draining the mass. 

"The suspension of operations is due to the inability of the producer 
to thoroughly dry the ore and consequently keep up percentages, there 
is no reason, however, why, with improved methods, the ore should not 
be dried and 48 to 55 per cent stuff shipped in large quantities." 

Nov A ScoTrA. 

Hants Connty. 

Teny Cape.-" Operations were resumed at this well-known locality 
by A. E . Shaw, et ul of Windsor, and good ore was being extracted. 
Several new veins have been found ranging in width from six inches 
to three feet and consisting of pure pyrolusite. The three feet vein 
was being worked in the bottom of the old 250 feet shaft with good 
results. 
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Colchester County. MANGANESE. 

Discovery and 
Onslow.-" A visit was made to this property which has for some ~evelopment 

. m Nova Sco-
years lain idle, in consequence of which the several test pits and the tia. Onslow. 

large open cut were full of water. The work done shows the ore to 
-Occur as thin plates and small bunches in a slaty sandstone, striking 
N. 25° E. and dipping < 45° ·s.E. o ore was visible in the sandstone 
above t he water in the pits. A small mill containing three jigs, engine 
.and upright boiler was erected some time ago, but having been idle 
for over two years has fallen somewhat into decay. The dressed ore 
found in barrels in the mill consisted of low grade manganite and 
psilomelane." 

Cape Breton County. 

Loch Lomond.- "Operations were being carried on as usual at this Loch L omond. 

place under the proprietorship of H on. E.T. Moseley, Q.O., of Sydney, 
who reported the markets and prospects good. The ore which is pyro-
lusite and manganite is all shipped from Big Pond, O.B., t he greater 
proportion going to the United States." 

MICA. 

PRODUC'l'ION. 

The production of mica still shows an increase over that of previous 
years, the value of the mineral produced and sold for 1892 being 
$1 04,745 as against $7 1,570 for 1891, or an increase of over 46 per 
cent on last year's figures. 

The production for past years is given below :-

1886 ........... . ...... .. . . ... ... . . . . ........ $ 20,008 
1887 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,816 
188 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,207 
1889 ....................... ... ... ..... ...... 28,71 8 
1890 ...... . ..... .. . . .. . .. . ... ... ..... . . . .... 68,074 
1891. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,510 
1892 ... .. ............. ' ........ ...... .. . 104,745 

It is very difficult to get at an exact figure of production as mining 
is carried on by so many small operators scattered all over the mica 
producing districts who sell to the larger operators, and to the travelling 
buyers of the electrical companies, thereby rendering it impossible to get 
direct returns from them all. The above figures therefore represent 
the export returns to which have been added the values of the mica 
used in Canada by the various electrical manufacturers. 

MICA. 

Production 



:MICA. 

Exports and 
imports. 
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It is in this direction that this mineral finds its chief use, and the 
sudden increase in the production after 1889, as shown above, was due 
to the demand that then n,rose for the varieties of phlogopite and 
biotite suitable for this purpose. Previous to that time the mica 
mined was nearly all muscovite for stove manufacture and other pur
poses. 

A small amount of the refuse clippings from the cutting and trim
ming of the crystals is ground and sold to manufacturers of lubricants 
and used in wall paper manufacture, etc. 

Other details regarding this industry are to be found in the previous 
publications of this division. 

EXPORT AND DIPOR'l'S. 

There .were exported 1,338,570 pounds of crude and cut mica valued 
at $79,845 with $6, 717 worth of the ground mineral from Quebec. 
The exports are credited to the various provinces as follows :

Ontario ..... ' .1,330,966, valued at $77,757 to United States. 
Quebec. . . . . . 5,410, " 1,473 " 

" 2,194, 

" (ground) ........ . 
" 
" 

615 to Great Britain. 
6,717 

$ 86,562 

During the past few years the exports have been as follows :-
1887 .................. . .............. $ 3,480 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,563 
1889.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,597 
1890 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,468 
1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37,590 
1892. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86,562 

Discovery and 
developm&nt QUEBEC. 
in Quebec. 

DISCOVERY AND DEVELOPMENT. 

In this province the mica mined was got as formerly from deposits 
in the River Gatineau and River du Lievre districts in Ottawa 
county. Mr. Giroux of the 1=mrvey staff speaks of a deposit near 
Lake Out.away, DeMaisonneuve, Berthier county as occurring in a 
dyke of coarrnly crystalline felspar and quartz where although the 
mineral is of good colour, the crystals are so intermixed and twisted 
as to make the deposit of little value. 

Discoveries of mica ha1'e been reported from other parts of the pro
vince, notably Pontiac, Argenteuil, Berthier, Ohicoutimi, Oharlevoix, 
etc., but no developments of any importance have been made. 
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In the eastern part of this province, in the Laurentian rocks, the MIOA. 
known occurrences are very numerous, but only a few of them were 
worked during the year, and there is nothing of importance to note 
about the work done. 

MINERAL PIGMENTS. MINERAL 
P IGMENTS. 

Ochres.-The production of ochres during the year was 390 tons Ochres. 
valued at $5,800, a decrease compared with 1891 of 510 tons and in 
value of $11,950. The following figures show the production during 
the past few years :-

1887 . . .... . ... . . .. . 385 tons valued at $2,233 
1888 ......... ... .. . 397 ~900 

1889 .. ...... . 794 " 15,280 
1890 . 
1891 ......... ... . . . 
1892 .............. . 

275 
900 
390 

" 
" 
" 

5,125 
17,750 

5,800 
There is nothing new to report regarding the industry, operations 

being carried on as in previous years. Mr. N. J. Giroux in the sum
mary report of the Geological Survey for 1892 mentions an occurrence 
as follows :-

"On the east shore of Riviere du Milieu and about three miles and Riviere du 
a half north-west of Lac des Pins, there is a deposit of iron ochre of Milieu. 
indian red and vandyke brown colours which has been worked by Mr. 
Gaucher, of Montreal, who had a few tons of it dried and sent to him 
to t est, but no work has been done lately. " 

There are no figures of exports available nor is it thought any were 
made. The following table illustrates the imports during recent 
years :-

MINERAL PIGMENTS. 

TABLE l. 
IMPORTS OF' 0 CHllES. 

Fiscal Year. 

1880 .. . ...... . . . . . .. . ..... . 
1881 . . . . ...... . ... . ... .. . . . 
1882 ... .. . .... .... . .. . ... . 
l&ll3 ........... . 
1884. . ..... . ... . .. . .. . 
1885 . . .. . . ...... .... ...... -
1886 ... ..... ... . . . . 
1887 . ....... . ........ . 
1888 . ..... . ... .. ... . 
1889 .............. . .. ... . 
1890 .... . .... . .. .. ... . . . . . 
1891 ...... . ... .. . • ........... 
1892 ... . ....... . . ...... ... . 

Pounds. 

571,454 
677,115 
731,526 
898;37G 
533, 41G 

1,119,177 
1,100,243 
1,460,128 
1,725,460 
1,342,783 I 

1,394,811 I 
1,528,696 
1,708,645 

Value. 

!ii 6,544 
8,972 
8,202 

10,375 
6,393 

12,782 
12,267 
17,0G7 
17,664 
12,994 
14,066 
20,550 
22, 908 



11lNERAL 
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Baryta.-During the year there were 315 tons of baryta marketed 
having a value of $1,260. For the past seven years the production 
has been as follows :-

1886 ....... . .. . . 3,864 tons, valued at $19,270 
1887 .. . .... . .... 400 " 2,400 
1888 .... .. 397 " 7,900 
1889 . . .. . ... . ... none " none 
1890 ............ 1,842 " 7,M3 
1891 ............ none " none 
1892 ...... .. .... 315 " 1,260 

The following table illustrates the imports during past years. No. 
figures of exports are available :-

MrKERAL PIGMENTS. 

TABLE 2. 
IMPORTS Ol' BARY'l'A. 

Fiscal Year. 

1880 .. . . 
1881. 
1882. . . 
1883 ............ . 

Cwt. 

2,230 
3,740 

497 

1884 ....... .. ... .. .. 
1885 . .. . . . . .... . 
1886 ... . . ... . 
1887 ..... ... . . . 
1888 . ..... . .. .. 
1881) ..... . ..... . 
1890 ......... . . . . 
1891. .. . . ....... . 
18()2 .... .. ..... . 

7 

879 
236 

1,332 
1,322 

Value. 

$1,525 
1,011 

303 
185 
229 
14 
62 

676 
214 
987 
978 

L itharge.- This material is not produced in Canada, the only avail
able figures are therefore t hose of imports, which are as follows :

MINERAL PIGMJi:NTS. 

TABLE 3. 
lM POH1'S OF LITHAHGE. 

_""'.'.! Y :_J~~ _:•lo• 

1880.. . . .. . ... ... 3,0.U $14,334 1 
1881. . . . 6, 12G 22, 129 
1882..... . .. 4,900 16,G51 
1883... .... . .. . 1,532 6,173 
1884 . ' . . . . . . .. . . . 5, 235 18, 132 
1885' . . . .. .. . . 4,990 ] 6,156 
1886............. 4,928 16,003 
1887' ' .... "' ' .. . 6,397 21,865 
1888 .. . ..... ' .. ' 7,010 23,808 
1889' ''.' ' 8,089 31,082 
1890. ' .. ' ... ' .. ' 9,453 31,401 
1S91. . . .......... 7,979 27,G13 
1892 ... ' .. '. ' .... 10,384 34,343 
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MINERAL WATERS. 

PRODUCTION. 

The production of mineral water during the year was 640,380 gal
lons having a value of $75,348, the increase over the year previous 
being in quantity 212,895 gallons and in value :$21,080. 

The production during the past five years according to returns made 
to this office was :-

188 . . . . . . . 124,850 gallons .. . .... . .. 11,456 
1889 ....... 424-,600 " 37,360 . . . .. ... .. 

1890 ....... 561,165 " 66,031 ....... . .. 
1891 .. . .... 427,485 " 54,268 .. . ....... 
1892 ....... 640,380 " 75,348 .......... 

The spring::; producing during the year according to replies received 
at this office were :-

Winchester Springs ........ W. J. Anderson, M.D., Smith's 
Falls, Ont. 

Victoria Sulphur Springs .. F. 0. Ring, Ottawa, Ont. 
Borth wick's 
Southampton 
Hawthorne 
Georgian Saline 
An caster 
Euclo 
Blue Mountain 
Preston Mineral 
Eastman's 
Caledonia 

Richelieu 
Ste. Genevieve 
St. Leon 

Divina 
St. Hyacinthe 

H avelock 

Apohaqui 
Spa 

" . W. Borthwick, Ottawa, Ont. 
" . F. C. Carey, Southampton, Ont. 
" . J . Langstaff, Thornhill, Ont. 
'' . W. K. Kains, Tread,vell, Ont. 
" . R. A. Smith, Toronto, Ont. 
" . L. Forest, Toronto, Ont. 
" . E. W ensley, Camperdown, Ont. 

. John C. Kress, Preston, Ont. 

" 
" 

" 
" 
" 

" 
" 

" 

" 
" 

. J. Boyd& Son, Eastman's Springs, 0. 

. Grand Hotel Co., Caledonia Springs, 
Ont. 

} J . H. 1\'I. Harte, Montreal, Que. 

. St. Leon Mineral Water Co., St. 
Leon Springs . 

. E. Lemire, St. Severe, Que. 

. La Cie d'eau Minerale de St. 
Hyacinthe, Que . 

. Havelock Mineral Co., P etitcodiac, 
N.B . 

. Jno. R. Smith, St. John, N.B. 

. Wilmot Spa Springs, l\fiddleton,N.S. 

During 1892 " The New Toronto Oil and Natural Gas Co." in one 
of their wells sunk near Islington obtained a useful mineral water 

MINERAL 
'vVA1'ERS. 
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which has been placed on the market under the name of " Obico 
Mineral Water, " of which the following analysis by Mr. Thos. H eys of 
Toronto, i. available. 

Carbonate of iron .............. .. .. . 
Chloride of sodium ......... . ... . ... . 

" potassium .. .. . .... . ..... . 
" calciu1n. . . . . . . . . . . . . . . . . 

" magnesium . .. .... .. . .. .. . 
" ammonium . . . ... . . . . . . .. . 

Sulphate of magnesium ... .... ... . .. . . 
Carbonate of calcium .. ...... . . ..... . 
Phosphate of sodium .. .. ~ .. . . . . . . . . . . 
Organic ammonia. . . . . . ...... .. .... . 
Silica and alumina . . . . . . . . . . . .. . ... . 

5 · 7 
822.000 

87·982 
2,820 980 

730 ·750 
55·073 
56·940 

106 ·533 
:HOO 

·070 
3·920 

Total grains in imperial gallon. . . . 4,692 ·535 

The various mineral waters lately put upon the market in Ontario, 
such as the "Obico " mentioned above, the "Eudo" from Brechin on 
Lake Simcoe and a water from Southampton seem to have created a 
very good impression, and the producers report a marked increase in 
the demand. For table use many of the Canadian mineral waters 
are largely replacing those from the celebrated Apollinaris and other 
European springs. 

EXPORTS AND IMPORTS. 

No figures of exports are available. The imports are acco rding to 
the following table :-

MINERAL WATERS. 

'L'ABLE 1. 
lMPOHTS. 

Fiscal Y ear. 

1880 .. . ..... . ............. . 
1881. .... .. ..... ... . . .. 

1

1882 .. . . .... . ... ... . . . . . . .. 
1883 ... . .... . . . .... . ... . . 
1884 . . . . . . . . .... . . ..... . . . 
1885 . .. ... .. . . .. . .. . . .... . . 

' 1886.. . .. . . . . . ..... . 
1887 .... . 
1888 ..... . ... . . 

1

1889 .... ............ .. ... . 
1890.. .. . . . ..... ..... .. 

1

1891. - .. . ............... .. 
1892 . .. .. . ... .. . .. . .. .... . . 

15, 721 
17,913 
27,909 
28.130 
27,879 
32,674 
22,142 
33,314 
38,046 
30,343 
40,802 
41,797 
55, 763 
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MISCELLANEOUS. 

PlWDUC'rION. 

In the following table will be found the production during 1892 of 
various articles, which, for convenience, will be treated of under 
this heading. 

Product. 

Fels par. . T??s. 
F1reclay .... ...... . 
Moulding sand . ... . . " 
Platinum ............. .. . 
Precious stones .......... . . 
SoapRtone . . ... Tons. 

MISCELLANEOUS. 

TABLE 1. 

PRODUCTION. 

1891. 

Quantity. 

685 
250 
230 

Value. 

S3,425 
750 

1,000 
10,000 

1,000 

1892. 

Quantity. Value. 

s 525 
4,467 
1,380 
3,500 
1,000 
G,240 

MrscELLlNE· 
ous. 

Production. 

Felspar.-As may be seen, the production of this material has fallen Fe! par. 

off very considerably since 1891 when shipments were being made 
from a deposit near Rideau Lake in Ontario. The many large deposits 
of felspar known to exist in Canada are not as yet being worked owing 
to lack of rail communication. This, however, is being·rapidly remedied 
and it is expected that in the future large quantities will be annually 
produced. 

The production during the past three years was as follows :-

1890 . .. .. .. ...... . . 700 tons, valued at $3,500 
1891 .............. . 685 " " 3,425 
1892 .... . ......... . 175 " " 525 

There are no figures of exports or imports available. 

Fireclay.-This production is altogether that of Nova Scotia, as it Fireclay. 

has been in the past. 

The quantities produced yeariy since 1889 are as follows :-

1889 ........ .. ... . 
1890 ............. . 
1891 ....... .... . 
1892 .... .. ... . ... . 

400 tons, valued at $4,800 
Not reported. 
250 tons, valued at 750 

1,991 " " 4,467 
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J.Ionlding Sand.-This material has up to the present year been 
reported only from Nova Scotia, although it is known to be produced at 
many points in Ontario and Quebec, principally for local use. The 
production during past years as reported to this office is as follows :-

1887. . . . . . . . . . . . . 160 tons, valued at $800 
1888........ ... . .. . 169 " " 845 
1889 ... . ........... 170 850 
1890 . . .. . .. - . . . . . . . 320 " 
1811. . . . . . . . . . . . . . . 230 " 
189~. . . . . . . . . . . . . . . 3-!5 " 

" 
" 

1,410 
1,000 
1,380 

Platinurn.-The production of this metal as reported is altogether 
that of British Columbia, and is taken from the reports of the Minister 
of Mines of that province, which show the output to have been in 
past years as follows :-

1887 . . ....... . ........ .. ............ . 
1888 .. . . ....................... . .. - .. 
1889 ... . .............. . ............ . . 
1890 ..... - . . . . . . . . . . . - .......... . - .. 
1891. . . . . . . . . . . . . . . .. . . . . .. - ... . . . . . 
1892 ........... . . . ................. . 

$5,600 
6,000 
3,500 
4,500 

10,000 
3,500 

The following notes regarding this metal are taken from the report 
of the Minister of Mines of British Columbia :-

"It will be noticed that the yield for the season, estimated at 
$3,500, falls far short of the amount ($10,000) mined in 1891. A 
decline in the market value of the metal is offered in explanation of 
the reduced production. There is reason, however, to think that cer
tain claims on the Tulameen River, in the southern portion of the 
Yale Division, which have been acquired by the Tulameen Hydraulic 
Company, have not received the same attention during the past season 
as of late years. An amount exceeding $20,000 has already been ex
pended in the development of the property, and steps are now in pro
gress for the purpose of obtaining the necessary capital to work the 
claims to advantage. Should the company succeed in their efforts 
mining operations will be resumed without delay on an extensive 
scale." 
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The following table shows the imports of this metal m all forms. :MiscELLANF.· 
No exports were reported. ous. 

MISOELLAJ\"EOUS. 

TABJ,F. 2. 

IMfOR'I'S 0~' Piu\TlNUM. 

Fiscal Year. 

1883 ......... . .. .... . 
1884 .. . 
1885 ..... . .. . 
1886 .. . . 
1887 .... . 
ll"l88 .. . ..... . .. . . ... . 
1889. 
1890 .. 
18!ll . . . . . ..... . ... . . . 
1892. 

Value. 

$ 113 
57() 
792 

1,154 
1,422 

13,475 
3,167 
5,215 
4,055 
1,952 

Precious Stones.-Under this heading are included all cut and Precious 

polished Canadian gem stones and certain ornamental ones such as stones. 

agate, perthite, peristerite, jasper and jasper conglomerate. The cut 
gems include asteriated quartz, sodalite, garnet, labradorite, etc. 

The imports of precious stones, including diamonds, imported during 
the £seal year ending 30th June, 1892, were $63,738. 

Soapstone.--The production of this material during 1892 shows a Soapstone. 

marked increase over that of the various years since 1886 when returns 
were first received by this department. The material is used in Canada 
altogether in the manufacture of roofing cement. 

The production during the past seYen years was as follows :-

1886 ..... . ........ 50 tons, valued at .. $ 400 
1887 ..... . ........ 100 " " 800 
1888 ..... . .. .. .... 140 " " 280 
1889 .......... 195 " " 1,170 
1890. 917 " 1,239 . . . . . . . . . . 
1891 ........... .. . None produced ..... . 
1892 .. . . ....... , .. 1,374 tons, valued at 6,240 

Whiting and Chalk.-Whiting was not produced during the year Whiting and 

nor has any been manufactured in Canada since 1890 when the pro- chalk. 

duction was 500 barrels. During the fiscal year of 1892 there were 
$26,867 wcrth imported. 

7 
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Chalk is not found in Canada, so that no data are available except 
the figures of imports, which are shown in the following table :-

M!SCEl, LANEOUS. 

TABLE 3. 

IM PORTS Ob' CHAT,JC 

F isca.l Year. 

1880 ... 
1881 . . 
1882 
1883 . . 
1884. 
1885 .. 
188(; 
1887 
18 8 .. 
1889 
1890 .. . 
1891 . . . 
1892 .. 

I 
I 

.... . ······1 

Va:Jue. 

82,117 
2,768 
2,88 . 
5,067 
2,589 
8,003 . 
6,51<3 
5,G3i'> 
5,865 
5,336 
7,221 
8,193 
9,558 

The following table illustrates the imports of whiting during past 
years:-

MISCELLANEOUS. 

TABLE 4. 

IMPORTS 0~' \VRI'l'!NG . 

Fiscal Year. Cwts. Value. 

1880 ... . .. . . . .. · · · ·· · 84,115 826,092 
1881 ... . .. . ... . . . 47,480 16,637 
1882 . . 36,270 lfl,318 
1883 76,012 29,334 1 
1884 ... . . . . ... .. 76,268 28,230 
1885 ··· ···· ... . 67,441 23,492 
1886 .. . .. . ····· 65,124 25,533 
1887 47,246 15, 191 
1888 .... .... . . . .. .. 76,619 2(1,508 
1889 . ...... 84,658 22,7:35 

I 

1890 . . . .. .. ... . 96,243 27,471 
1891. ...... ..... . . . . 84,679 27,504 
1892 . . . . . ... . . .... 102,985 26,867 
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Arsenic.-There was no production of arsenic during 1892, the oper- l\IrscELLAXE

ations at Deloro, Hastings County, Ontario, having ceased iu the fall ous. . 
f h . Arsemc. o t e prev10us year. 

During past years since 1885 the production was as follows :-

1885. . . . . . . . . . . . . . 440 tons, valued at $17,600 
1886.. . . . . . . . . . . . . 120 " " 5,460 
1887 .. . . . . . . . . . . . . 30 " " 1,200 
1888 .. . . . . . . . . . . . . 30 " " 1,200 
1889.. .. .. . ...... None. " " None. 
1890. . . . . . . . . . . . . . 25 " " 1,500 
1891. . . . . . . . . . . . . . 20 " " 1,000 

The following table illustrates the imports during past years; no 
exports are reported. 

MtSCELf,ANEOUti. 

TABf,E 5. 

IMPORTS Ol' AHSEXIC. 

Fisca,l Y ea.r. 

1880 .. . 
1881 .. 
1882 .. . . 
1883 ...... . . .. ... . 
11l84 . 
1885 .. . 
1886 .. 
1887 ... 
1888 . 
1889 .. . 
1890 .. . .. . . 
1891 . ...... . 
1892 .... .... . ... ··· 1 

Pounds. 

18,197 
31,417 

138,!J~O 
51,953 
19,337 
49,080 
30,18l 
32,-1~6 
27,5l0 
69,21 i!) 

138,509 
115,248 
302,958 

Va.lue. 

s 576 1 1,070 
3,962 
1,1'12 

773 
1,566 

961 
1,116 
1,016 
2,434 
4,474 
4,027 
9,365 

Mercury.-This metal has not as yet been produced in Canada, l\Iercury. 

though several deposits of the ore are known to occur. Of one of these 
Mr. E. D. Ingall, in the summary report of the Geological Survey for 
1892, writes as follows :-

" The cinnabar deposit, on the north shore of Kamloops Lake, near K a.m loops 

the mouth of Copper Creek, about six miles from the western end of La.ke. 

the lake, was visited on the 26th of October. 

"Here, owing to the recentness of the discovery, the work done on 
the veins has not been extensive, consisting only of shots and shallow 
pits on the outcroppings. The area visited was covered by the Rose
bush claim, in which several spar and quartz veins are to be seen, averag
ing about a foot or so in width; on these, at a number of points, very 

7~ 
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encouraging showings of ore have been exposed, justifying the hope that 
still better results might be achieved by extensive developments. The 
cinnabar itself occurs in such a manner in the gangue in ribs, etc., that 
by hand picking a high grade of ore can be easily selected, and no 
difficulty was found in procuring handsome specimens for the 
museum." 

The following table illustrates the imports of refined mercury, and 
is the only statistical information available :-

~JISCELLANEOUS. 

TABLE 6. 
IMPORTS o~· :NbRCURY. 

Fiscal Year. Pounds. Value. 

1882. 
1883 .............. .. 
18R4. 
1885. 
1886. .. ...... 
1887. 
1888. 
1889 ... . 
18UO . . . 
1891. . . ...... .. . ... . 
1892 ..... . ...... .. 

2,443 
7,410 
5,8~8 

14,490 
rn,316 
18,409 
27,951 
22,931 
15,912 
29,775 
30,936 

s 965 
2,991 
2,441 
4,781 
7,142 

10,618 
14,943 
11,844 

7,677 
20,223 
10,038 

1'in.-The following table illustrates the imports of tin and all 
manufactures of tin and constitutes all the information available re
garding this metal in Canada :-

M :rscELI, ANEous. 

TABLE 7. 

IMPORTS m· TIN AND TINWARE. 

Fiscal Year. 

1880 .............. .. 
1881. ... . 
181!:.! ..... . ........... . 
1883 .. .. 
1884 ..... . . . . ... ..... . 
1885 . 
1886 ....... . 
1887 . . . 
1888 .... ... .. .. . . 
188!! .. 
18 0 .. . ... . . . . 
1891 ...... .. .. . ... .. 
1892 ... 

Value. 

$ 2R1,880 
413,924 
790,285 

1,274,150 
1 , 018,~93 
1,060,883 
1,117,368 
1,187,312 
1,164,273 
1,243,/94 
1,289,756 
1,206,918 
1,594,205 
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Zinc.-Although no production is reported of this metal, active Mrsc:i.:tLANE· 

exploratory work was being carried on at the " Lawn Mine " on ~us. 
Calumet Island, Pontiac county, Quebec. Assays of the ore show it Zmc. 

to contain from 39 to 54% of zinc with 15% of lead and 12 oz. of 
silver to the ton. In the report of the Commissioner of Crown Lands 
of the Province of Quebec for 1892, Mr. J. Obalski, mining engineer 
to the province, reports as follows on this deposit :-

"The Lawn mine situated on Calumet Island, county of Pontiac, Lawn mine. 
IV., 101 E. and 11, was worked last season by Messrs. Jas. and Cal
vin Russell, a considerable quantity of mineral was extracted and a 
few tons shipped to England as a sample. The mineral is found in 
the shape of blende containing a little galena having the following 
composition: 

Zinc ...... . .... ... ..... . . 40 per cent. 
Lead . .. .... .............. 12 '' 
Silver ....... . .... .. ...... 15 ounces per ton of mineral. 

"The work done consisted i~ exposing the principal and neighbour
ing seams. On the main vein the outcrops can be traced about 300 
feet and by a shaft sunk about twelve feet, the thickness is shown. to 
be about five feet in a north-east direction with a dip of 45° east. The 
ore is shipped from Clark's station, P. & P. Jet. Ry., situated six miles 
about from the mine, which in the other direction is three-quarters of 
a mile say, from Ottawa River." 

The following tables illustrate the imports of zinc in all forms : 

MISCELLANEOGS. 

TADLE 8. 

IMPORTS o~· Zrnc IN BLOCKS, Pws AKl> SHEETS. 

Fiscal Year. 

1880 .............. . .. 
1881 . .. . ........... .. 
1882 .... . ......... . . . 
1883 . ... .... . ... . . . 
1884 . ....... .. .... . 
1885 .... . ... . .. . . 
1886 . . ........... . 
lSS'i . ... .. ...... .. 
1888 . .... . .......... . 
188!) . .. .. . ... . ..... . 
1890 ... . ...... . 
1891. .... . . .. .. . .... . 
lS!lL . ............ . 

• 

Cwts. 

13,805 
20,920 
15,021 
22,765 

18,9451 
20,954 
23,146 
26,142 
16,407 
19,78'3 
18,236 
17,984 
21,881 

Value. 

S67,881 
94,015 
76,631 
94,799 
77,373 
70,598 
85,599 
98,557 
65,827 
83,935 
92,530 

105,023 
127,302 

Im'[J'lrts of 
zinc. 
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Mr8CELLAN1;ous. 

TABLE !J. 

IMPORTS Of' Zit<C, 111'\NUl'ACTURES 01'. 

Fiscal Year. I Value. 

--·------ -----

' 1880 .. . ... . . ..... . . ·1 
1881. ............... . 

1

1882 . . . . . .. . .. . . ... .. . 
1888 . . . . . . . . . .... . 

. 1884 ... . . ... .... . ... . 
I 1885 ...... .. ... . .. . I 

1886 ............. .... . 
1 1887 ..... . ........ . 

1888 . .. . .. . . . .. . ... . . . 
1889. .. . . ......... . 
1890 ............. . . 
189l. . . ...... . 

1 18!)2 ... . . .. . 

::VIrsm; r,LA NEOUS. 

TABLE 10. 

IMPORTS o~· SPEr:l'ER. 

J.880..... . .... 
JRSl.... . . . .. . . . . . . 
1882 ... . ....... . . . . . 
1883 .... . . ... ...... ·I 
1884....... ... . .. 
1885 . . .......• . ....• 
1886 ......... . 
1887 ................ . 
1888..... . ..... . .. . 
1889 . ... . 
1890 ..... . .. . 
1891. ..... .•....... 
1892 ... . .... . .. .... . 

1,073 
2,904 
l,6fi4 
1,274 
2,239 
3,325 
5,432 
G,908 
7,772 
8,750 

H,570 
6,249 

13,909 

s 8,327 
20,178 
15,526 
22,599 
ll,952 
9,459 
7,345 
(i,561 
7,402 
7,233 
6,472 
7,178 
7,563 

5,310 
12,276 
7,779 
5,196 

10,417 
10,875 
18,238 
25,007 
2!1,762 
37,403 
71,122 
31,459 
62,550 

NATURAL GAS. 

BY H.P. H. BRUMELL, F.G.S.A., 

PRODUCTION. 

This industry has reached somewhat large proportions and may now 
be considered as having been firmly established among the important 
mineral industries of Cann,da. The sale during the year 1892 
amounted to about $150,000, all the production of Ontario as the 
revenue, if any, derived from the several wells in the North-west 
Territories was not obtained. It would not, however, Yery materially 
alter the figures given above. 
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DISCOVERY AND DEYELOPJ\lEN'l'. NA1'URAL GAS 

Discm·f'ry and 
As in previous years active operations were largely confined to Essex development. 

and vVelland counties where the several large and important com-
panies operate. 

Essex County. Essex County. 

In Essex County, both the Ontario Natural Gas and Oil Company 
and the Kingsville Natural Gas and Oil Company sank new wells, very 
materially increasing their available capacity. 

Kingsville Natiwal Geis cind Oil Company.-On the 22nd December, Kings"ille 

1891, this company brought in their No. 4 well on the C. G. Fox farm, ~~oil g:.s 
lot 7, con. 1, Gosfield south. This boring was carried to a total 
depth of 1,063 feet, the surface deposits measuring 116 feet. A flow 
of mineral water was encountered at about 160 feet, but was cased off, 
the casing being carried to a depth of 531 feet. Gas was struck at 
1 ,030 feet but drilling was continued to the total depth passing entirely 
through the vesicular "gas-rock " into a marly dolomite beneath. The 
initial flow of gas through the three-inch tubing waf' 2,231,000 cubic 
feet per day with a rock pressure of 400 pounds. 

This company during the year did a considerable amount of work in 
the improvement of their system of mains, etc., in Kingsville and 
supplied to the various houses; shops and factories about 600,000 cubic 
feet of gas per day. 

Ontm·io 1'{atural Gas and Oil Company.-This company during the Ontario 
· d k t• t' th d' t b t Natural Gas year agam un ertoo ac ive opera ion~, e 1sagreemen s e ween and Oil Co. 

members of the directorate having been adjusted. Three wells in all 
were sunk during the year, numbered 5, 6 and 7, the older wells having 
lieen drilled under the old management. No. 5 well was sunk on the 
Charles Lypps farm, lot 8, con. 1, Gosfield South, and was carried to a 
depth of 1,045 feet, the surface deposits measuring 136 feet. Con-
siderable difficulty was met with in this well owing to quicksands, to 
keep out which it was necessary to use two drive-pipes to the rock. 
Casing was carried to a depth of 565 feet and a small flow of gas was 
obtained at 950 feet at which point the well was shot. The measured 
daily flow of gas was only 56, 700 cubic feet. 

No. 6 well is situated on the Charles Viligle farm on the east half 
of lot 6, con. 1, Gosfield South, and was carried to a depth of 1,030 
feet, of which ninety-five feet consisted of surface. deposits. Casing was 
carried to a depth of 530 feet, effectually shutting off all water. Gas 
was struck at 987 feet, which, through the three-inch tubing, 
registered a daily flow of 6,422,000 cubic feet, with an initial rock 
pressure of 400 pounds. 
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NATUUAL GAS No. 7 well is on the Solomon "Wigle farm, west half of lot 6, con. 
1, Gosfield South, and is 1,035 feet deep. In this gas to the extent of 
1,000,000 cubic feet per day was found at 1,030 feet, at which point 
the well was "shot." The shooting was disastrous as salt water broke 
in, rendering the well comparatively useless, the gas being used only 
in the lighting anrl heating of Mr. "\Vigle's house. The surface 
deposits here measured fifty-four feet and casing was carried to a 
depth of 525 feet. 

Kent County. 

Norfolk 
County. 
Simcoe 
Natural Gas 
Co. 

This company are laying mains to Leamington, via Ruthven, and 
expect to serve both these towns and vicinity. 

Kent County. 

In this county operations were carried on until the beginning of the 
year, when, owing to lack of success, all work ceased. 

l{oifolk County. 

In this county the Simcoe Natural Gas Co. sank one well at Simcoe 
without success, a small flow only of gas having been met with beneath 
the urface deposits at a depth of ninety-eight feet. _\. record of the 
well has very kindly beim forwarded by the drillers, Messrs. Carmody 
Bros., and is as follows :-

l<'eet. 
Surface deposits . ..... . .... .. ... .. . 98 
Hard rock.... . . . . ....... . ... . 102 
Limestone .................... . . 70 
8hale and gypsum ............... . 70 
Limestone ................. . 60 
Shale.. . .. . . . ... . ......... . 3 
Limestone . . . . . . . . . ... . ..... . 42 
Shale ........ . .... . ........... . 5 
Limestone ..... . ........ . ....... . 95 
Shale . . . . . . . . . . . . . . . . ... . ..... . 5 
Limestone ... .. . ... . .. . . . . ...... . 315 
Shale ... . ...................... . 80 
Limestone . ............. . ... ...... . 45 
Shale .......... . ... . ... ....... . . 5 
Red sand ·tone ............ . . . 20 
Shale .......................... . 65 
"White sandstone ............. . . . . 5 
Red shale ... . . . ....... .......... . 690 
"White" ........ . ... . ...... . .. · 625 
Brown" ......... . . . .......... . 144 
Limestone ............. . l!'i8 

Depth ................ . 2,702 

l 

I 
~ 
I 

I 

} 
} 

t 
I 

J 

Corniferous and 
Onondaga, 

Lower Onondaga, 
Guelph and iagara. 

Clinton. 

Medina. 

Hudson River. 
Utica. 
Trenton. 

o data are at hand regarding the various features of the well, 
though it is understood that neither gas nor oil was found in the 
rocks. 
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Ifaldimand County. NATURAT, GAS 

H aldimand 
Although the wells in Dunnville were drilled during 1891, it has County. 

been thought advisa,ble to note them here, as they have not been Dunnville 
. . . . Natural Gas 

-officially noticed by this Department before. Three wells m all were Co. 

s unk by the Dunnville Na.tural Gas Co., the first one in the eastern 
part of the village to the north of and near the W elland Canal feeder. 
The followin g record of No. 1 well has kindly been forwarded by the 
<lrillers, Messrs. Carmody Bros. :-

F eet. 
Surface deposits ... ... .. .. . . .... . . . 76 
Limestone with gypsum . ..... . .... . 74 
Shale with gypsum . ... .... . ...... . 205 
Limestone ........... . .......... . 210 
'Shale ...... . . ..... . .. .. .... .. .. . 47 
Limestone . .. ... ...... . . . .. ... . . . 24 
Shale ................. .. .. . .. .. . 4 
Red sandstone ... .. . . ........... . 45 
Shale . ............ ... . .. . ... .... . 40 
White sandstone with shale . . . .... . . 15 
White sandstone ....... .. . . . .. . .. . 12 
Red shale. . . . . . . . . . . . . . . ..... . . . 20 

Depth ............... . . 772 

l 
J 

1 
I 
J 

Onondaga, Guelph 
and Niagara. 

Clinton. 

Medina. 

Sulphurous water was struck at eighty.five feet and at 500 feet a 
-flow of saline water was noted. Casing was carried 565 feet. Gas was 
found at 612 feet at the summit of the Clinton limestone and again in 
t he white sandstone at from 7 40 to 7 52 feet . The initial rock pressure 
was 375 pounds, and the daily ,flow was estimated to be about 175,000 
cubic feet. 

The second well was sunk on the wE:ist side of the Grand River, 
opposite the village, and about one mile from No. 1. In this, as may be 
seen from the following record, the rocks pierced were very similar to 
those of No. 1 :-

Feet. 
Surface deposits. . . . . . . . . . . .. . . . . . 
Limestone ... . . . ............ . . .. . 
Shale ......... . . ... ...... . .. . 
Limestone . . .... . ... .. .. . . .. .. . . 

70 l 
80 

~ Onondaga, G uelph 190 
227 and Niagara. 

Shale. . ................... . . .. . 
Limestone .. . . ... . . ... ... .. . .. .. . 
Shale .. . .... . . . . ... . . . ... ... . .. . 
R ed sandstone . ... ... ........... . 
Shale ........... . .. . .. . . ....... . 
White sandstone ... . .... . . . . ... . . 
Red shale .......... .. ......... . . 

45 J 
22 

l 
Clinton. 

1 
45 
50 Medina. 20 
30 

Depth ... . . .... .. . .. . . . 780 
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NATURAL GAs The underground characters of the well are simiiar to those of No. 

\l\Telland 
County. 

Mutual 
Natural Gas 
Co. 

Provincial 
and Erie 
County Cos. 

J, except that the rock pre:sure was but 335 pounds, as it was also in 
the third well sunk by the company. The average daily capacity of 
the three wells is said to be about 150,000 cubic feet each. Iains 
have been laid and the whole town more or less supplied for lighting 
and heating purposes. 

Welland County. 

Extensive operations were carried. on throughout this county, prin
cipally by the Provincial Natural Gas and Fuel Company and the Erie 
County Natural Gas and Fuel Company, a small amount of work hav
ing been done by the Mutual Natural Gas Company of Port 
Col borne. 

1£utual Natural Gas Compciny.-The latter company have taken 
over the plant and useful wells of the old Port Col borne Natural Gas, 
Light and Fuel Company, and have drilled or bought four new wells 
as follows : Mutual well No. 1, lot 29, concession I., and No. 2 on 
lot 28 in concession II., of Humberstone, and the Hopkins wells Nos. 
2 and 3 on lot 28, concession II. of Humberstone. 

The Mutual well No. 1 was carried to a depth of 831 feet, at which 
point red shale was struck. The surface deposits measured only two 
feet; salt water was struck at 440 feet, and the well was cased to a 
depth of 573 feet. The first white gas sand was struck at 690 feet 
and. the second at 738 feet, the combined flow from these strata being 
about 200,000 cubic feet per day. In No. 2 the boring was carried 
708 feet and gas to the extent of 1,500,000 cubic feet per day found 
at 685 feet. The surface deposits measured two feet, beneath which 
was found 100 feet of limestone. Salt water was struck at 440 feet 
and was cased off, the casing being carried 635 feet. The gas rock in 
this well measured fifteen feet, shale b eing found at 700 feet. The two 
Hopkins wells are leased by the company and are both located on lot 
28, concession I., Humberstone, No. 2 being in the village of Humber 
stone, near the W ellancl Canal, and No. 3 further to the west. No. 2 
well was sunk 800 feet and gas to the amount of 400,000 cubic feet per 
day found at 670 feet, in the Clinton. No. 3 is sunk seventy feet 
north of the Mutual Company's No. 2 and afforded 1,000,000 cubic 
feet of gas per day. The underground characters were similar. 

Provincial and Erie Coiinty Companies.-Regarding the operations 
of the Provincial and Erie County Companies nothing can be said be
yond the fact that active drilling operations were kept up during the 
year throughout the territory already proved, and many improvements 



INGALl. J l\llNEHAL S'l'A'l'IS'l'ICS AND MINING. 107 s 

made to their systems of mains, etc., both in "Well and County and on NATURAL GAS' 

the Buffalo side of the river. 

Bertie .LYatural Gas Company.-Although the operations of the Bertie 

B . N I G 0 b 1 h 1891 . l b Natural Gas. ert1e ntura as ompany e ong to t e year , it ias een Co. 

thought advisable to mention them here, as no official notice has as yet 
been taken of them by this Department. On the 15th April, 1891, a 
well was begun a short distance to the north of the Grand Trunk 
Railway station at Bertie and carried to a depth of 870 feet, the re
cord of the well being as follows :-

Feet. 
Flinty limestone ................... . 60 
Shale and gypsum . . ....... . . . .. . .. . . 90 
Shale ............................ . 5 
"Shaly rock " ....... . ....... . .... . 30 
Shale and gypsum .... ... .... . ..... . . 15 
Shale ........ .. . . . ........... . .. . 230 
Limestone ........ . . . ... . . . . . .. . . 115 

'' Siliceous . . ...-- ........... . . 15 
" hard .. . ............. . . . 110 

Shale ......................... . 50 
Limestone (gas).. . . . . . ... .. . . . 10 
Shale . . . . . . . . ................ . 10 
R ed sandstone. . . . . . . . . . . . .... . .. . . 70 
Sandstone ... . .................... . 10 
Shale ....... . ................... . 20 
White sandstone. . . . . . . . . . . . ...... . 12 
R ed shale..... . ............ . 18 

l 
I 
I 

~ 
I 
I 
J 

f 
I 
r 
J 

Oorniferous. 

Onondaga, Guelph 
and Niagara. 

Clinton. 

Medina. 

Gas was found at 725 feet, at which point the boring was in the· 
Clinton limestone, and it was again found in the 'Iedina sandstone at 
840 feet. ·water was found at 100 feet and at various points up t<> 
250 feet; this was shut off by casing, which was carried to a depth of 
660 feet. 
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W elland 
.Natural Gas 
<Co. 
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Welland ifotural Gas Company.-During the latter part of the 
year 1891 two wells were sunk for gas near the town of Welland, in 
neither instance successfully. 

The record of No. 1 well, located on Alex~mder Asher's farm, has 
been furnished by the drillers, 111essrs. Carmody Bros., and is as 
follows:-

Surface deposits ........ . .. ..... . .. _ 
Shale . . . ___ . __ .... ___ ___ ..... _ 
Limestone . . _ . . _ ..... _ . __ . . . _ .. _ .. 
Sh<ile, blue . ......... ____ .. ____ __ . _ . 
Limestone .. _ _ _ _ .......... . ... _ . 
Shale . . _. _____ . . .... __ . _ 
Red sandstone _ .... ____ .. __ . _ . .... . 
Shale ..... . ...... ____ . ___ ._. __ .. _. 
White sandstone ........ _ .. _ ...... . 
Shale ....... _ . . . . . . _ .. _ .. _ . __ 
White sandstone. ____ . _ .... ....... . 
Bed Shale ... . .. _ . _ .. _ .... . ... _ .. . 

Depth .. _ ... _ ... _ ..... 

Feet. 

llO 
80 

225 
65 } 

Onondaga, Guelph 
and Niagara. 

20 } c 
5 

!in ton. 

55 ll 
10 

2g ~ Medina. 
20 JI 

97 

712 

A small flow of gas was found at 300 feet, and again at 512 feet, in 
the Clinton limestone. Sulphurous water was met with at 220 feet, 
which, as well as the first gas, was shut off by casing, which reached 
430 feet. 

The second well was sunk on the Leitch farm, about one lmlf-mile 
to the south of the above and the same distance north-east of the 
Welland station on the Michigan Central Railway. 

The rocks pierced here were as follows :-

. Surface deposits .... _ .... _ .. _ ...... . 
Shale ... _ _ _ .. _ ... __ . _ .. __ __ . __ _ . _ 
Limestone . . _ . __ ...... ____ _ ...... . 
Shale .... __ ___ ... ___ .. __ ._ ....... . 
Limestone ........ _ .. _ . __ ... . .. _ 
Red sandstone .................... . 
Shale . .... _ . . __ ...... _ .. __ .. __ ... . 
White sandstone . . . . . . . . . __ ..... . 
Red Shale .... __ .... _ ..... _ .. ____ . 

Feet . 

ll2 
ll8 
240 

50 
13 
45 
25 
20 
82 

Depth .......... _ . . . . . 705 

} 
Onondaga, Guelph 

and Niagara. 

Clinton. 
l I Medina. 

The record shows an absence of shale in the lower part of the 
Clinton form'l.tion, and on that account is thought to be rather 
incorrect, as in no other instance throughout this district where the 
.Clinton is found are the shales wanting. Other than the above 
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reco rd, no data are at hand regarding this well, except that a sn1all NATURAL GAs . 
flow of gas of no commercial value was found. 

York County. 

In the vicinity of New Toronto, about ten miles west of Toronto, 
the New Toronto Oil and Natural Gas Company, Limited, carried on 
active operations, sinking several wells unsuccessfully. Theil' first 
well was sunk on the west side of Seventh street, behind McDonald's 
tin works. It was carried to a depth of 1,312 feet, the record being, 
according to Mr. L. G. Harris, the manager, as follows :-

Surface deposits . . . . . . . . . . . . . . . . . . . . . 5 feet. 
Shale, black .. ... .. .................. 640 '' 
Limestone ... , . . . . . . . . . . . . . . . . . . . . . . 595 
Sandstone and " A rkose " . . . . . . . . . . . . . 7 2 

" 
" 

W ater was struck at seventy-five and 353 feet and was cased off, 
the casing being carried to a depth of 364 feet. Salt water was again 
struck at 1, 250 feet in large quantities. Small quantities only of gas were 
found at 780, 885 and 1,089 feet, at which points the well was shot. 
The combined flow from these depths was certainly not over 50,000 
cubic feet. per day. After several more unsuccessful attempts to find 
gas in quantity in the vicinity operations were discontinued. 

It may not be known to all natural gas operators throughout On
tario that t he Provincial Legislature passed an Act on April 14th. 
1892, regarding the management of abandoned or unsuccessful wells, 
Fort.he benefit of the reader, it has been t hought advisable to publish 
it here in full :-

"AN AC'l' '1'0 PREVENT TIIE WASTING OF NATURAL GAS. 

" Approved by t he Lieutenant-Governor, April 14, 1892. 

"Her Majesty, by and with the advice and consent of the Lflgis la
tive Assembly of the Province of Ontario, enacts as follows:-

" 1. From and after the passing of this Act any person or corporation, 
and each and every of them in possession, whether as owner, 
lessee, agent or manager, of any well in which natural gas has been 
found, shall, unless said gas is sooner utilized, within a reasonable 
time, not, however, exceeding two months from the completion of said 
well, in order to prevent the said gas wasting by escape, shu t in and 
confine the same in said well until such time as it shall be utilized ; 
provided, however, that this section shall not apply to any well while 
it is being operated as an oil well. 

York County_ 

Act to pre
vent waste of 
gas. 



NATURAL GAS 

Act to pre
vent waste of 
g:i.s. 
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" 2. Whenever any well shall have been put down for the purpose of 
drilling or exploring for gas, upon abandoning or ceasing to operate 
the same, the person or corporation in possession as aforesaid shall, for 
the purpose of excluding all water from the gas-bearing rock, and be
fore drawing the casing, fill up the well with and · rock sediment to 
a depth of at least twenty feet above the gas-bearing rock, and drive 
a round seasoned wooden plug, at least three feet in length, equal in 
diameter to the diameter of the well below the casing, to a point at 
least five feet below the bottom of the casing, and immediately after 
.drawing the casing shall drive a round, seasoned wooden plug at a 
point just below where the lower end of the casing rested, which plug 
shall be at least three feet in length, tapering in form, and of the same 
diameter at the distance of eighteen inches from the smaller end as 
the diameter of the hole below the point at which it is to be driven. 
After the plug has been properly driven there shall be filled on top of 
the same sand or rock sediment to the depth of at least five feet. 

"3. Any person or corporation contravening any of the provisions 
of the first or second sections of thi~ Act shall be liable to a penalty 
not exceeding $100 for each and every violation thereof, and to the 
further penalty of $25 for each t.hirty days during which said violation 
shall continue; and all such penalties shall be recovered, with costs of 
suit, in a civil action or actions in the name of any person or persons 
who may sue for the same. 

"4. vVhenever any person or corporation in posses ion of any well 
in which gas has been found shall fail to comply with the provisions 
of the first section of this Act within the time therein set forth, any 
person or corporation lawfully in possession of lands on which the well 
is bored, or of lands situate, adjacent to or in the neighbourhood of 
said well, may after ten dap' notice in writing to the owner of the 
well or his Jessee, agent or manager, enter upon the lands upon which 
said well is situated and take posses8ion of said well from which gas is 

_allowed to escape or waste, in violation of said first section, and 
tube and pack said well and shut in said gas, and may maintain a civil 
action in any coul't of this province against the owner, lessee, agent or 
manager of said well, and each and every of them, jointly and severally, 
to recover the cost thereof, in addition to the penalties provided by 
section three of this Act. 

" 5. Whenever any person or corporation shall abandon any gas 
well and shall fail to comply with the second section of this Act, any 
person or corporation lawfully in possession of lands adjacent to or in 
the neighbourhood of said well may after ten day' notice in writing to 
the owner or his lessee, agent or manager, enter upon the land upon 
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which said well is situated and take possession of said well and plug NATURAL GAS 

the same in the manner provided by the second section of this Act Act to prevent 
' waste of gas. 

and may maintain a civil action in any court of this province against 
the owner or person abandoning said well, and every of them, jointly 
and severally, to recover the cost thereof, in addition to the penalties 
provided by the third section of this Act. 

" 6. This Act shall take effect on, from and after the first clay of 
May, 1892." 

Attention may again be called to the efforts of this department to 
place on record all information likely to assist in the discovery and 
development of natural gas and petroleum. In this much difficulty 
has been encountered in consequence of the indifference of drillers and 
others, and their failure to supply the department with a record of the 
facts observed in the course of their operations. 

It is again earnestly urgeJ that this otlice may be inkrmed of all 
boring operations and that samples of the drillings be carefully kept, 
that accurate records of the wells may be made. For this purpose 
bottles or boxes will be forwarded at once on application. 

Through lack of attention to the geological features of various dis
tricts many abortive attempts to find gas were made during the year. 
In commenting on these I cannot do better than quote part of a 
paragraph from the report of 1891, as follows:-

"In view of the many failures to obtain gas it cannot be too strongly 
impressed upon the public that there are certain definite laws govern
ing the production and distribution of gas, and that many thousands 
of dollars are arurnally spent in futile efforts to obtain gas in ground 
that is known to be either Larren or flooded. Gas is not to be obtained 
everywhere and anywhere, and before expending their capital it would 
be well if investors and promoters of companies would inform them
selves as to the rocks and geology of the district wherein they intend 
operating. Of course the greater part of the advice possible for the 
geologist to give is necessarily of a negative character, experiment 
alone making absolute certainty of the productiveness of any gas 
territory." 
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ICKEL. 

PRODUCTION. 

The production of nickel in Canada for 1892 shows a falling off as 
compared with the previous year's figures of 43 per cent in quantity 
and 49 per cent in value. 

Pounds of Nickel in Matte. 

1890 .................. 1,435, 742, valued at $933,232 
189 1 ... ... . . .......... 4,626)627 " 2,775,976 
1892 ... . ........ ...... 2,413,717 ,, 1,399,956 

The figures given above represent the quantity of nickel con
tained in the matte produced and shipped, together with the full value 
of the same at the average price for the year, for fine metal as per 
quotations given from time to time in the Engineering and Mining 
Journal of New York. These figures therefore represent the full 
value of this item of the country's mineral resources which would be 
realized during the year by mining operations, were the process of ex
traction of this useful metal completed in the country. 

This, however, is not the case, the process being only carried before 
shipment as far as the production of a matte. The price realized for 
this matte is baser] upon its contents in nickel and copper, valued in 
this condition, of course, much below their final market quotation. 
Thus, calculating from this standpoint we get the following for the 
shipments of nickeliferous matte made during the year : 

Nickel contents of matte, etc.,} 2 41 3 717 lbs. $450,560 
at 18~c. per lb. ' ' 

Copper contents of matte, etc., } 9 903 795 lb 130, 7 58 
at 5tfc. per lb. ~,~ ' s. 

Value of matte as shipped ....... . $581,318 

The shipments of matte as per railroad returns were 8,095,030 lbs. 
or 4, 048 tons. 

There were 564 men returned as employed in the mines and works, 
and 57,022 tons of ore treated. 

The books of the Customs Department give the exports of "fine 
nickel " as below :-

5, 096, 332 lbs., valued at ...... $242, 149 to the United States. 
727,150 " " 39,300 to Great Britain. 
234,000 " " 11,700 to Germany. 

6,057,482 " " $293, 1±9 
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As all the product of Canada's nickel mines is shipped abroad, there NrcKEL. 

is evidently some error here, probably clue to the local officers entering 
in some cases pounds of matte under the heading " fine nickel " in their 
books. The valuation also is much too low. 

DISCOVERY AND DEVELOPMENT. Discovery and 
development. 

There is nothing of very great importance to report in this respect 
for the year. At the nickelifernus pyrrhotite deposit near St. Stephen, 
New Brunswick, which was fully described in last year's report, 
nothing further has been done. 

ONTARIO. 

The mines at Sudbury have been worked during the year as for
merly, and particulars of the characteristics of the deposits and mode 
of working them and of producing mat-c;e from the ore have been fully 
given in former reports. 

The chief operators and only producers were the Canadian Copper 
Company, working the Copper Cliff, Stobie and Evans Mines; the 
Dominion Copper Company, working the Blezarcl and Worthington 
Mines; Messrs. H. H. Vivian & Co., working the Murray Mine, and 
the Drury Nickel Company, working the Chicago Nickel Mine in the 
Township of Drury. 

All these companies are fully equipped with plant, both for mining 
and smelting their ores, and ship their product in the shape of matte, 
averaging for the whole district nearly 30 per cent of nickel and about 
27 per cent of copper. 

At the Sheppard Mine, about a mile and a half north-east of the 
Blezard Mine, on lot 1, range III., in the township of Blezarcl, ex
ploratory work was prosecuted with a force of almost forty men, with 
machinery, including power-drills. 

A force of fifteen men worked for about three months on the Gers
dorffite Mine for Messrs. Macdonell & O'Connor, of Sudbury, testing 
the deposit found there. This is situated in the township of Drury, 
on lot 12, range III., and is about a mile and a half north-east from 
Worthington Station, on the Algoma Branch of the Canadian Pacific 
Railway. 

This constituted most of the work done in this province, with the 
exception of a small amount of development done to test a nickel pro
perty near Keewatin, in Lake of the Woods district, where some few 
tons of ore were extracted, which are said to have assayed well in 
nickel. 

8 

Ontario. 
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PETROLEUM. 

BY H.P. H. BRUMELL, F.G.S.A., 

STATISTICS. 

Prodiwtion.-During the year, refining operations were confined to 
Petrolea and London in Ontario, where the following refineries were in 
operation :-

Imperial Oil Company, Petrolea. 

McMillan, Kittredge & Co., Petrolea. 

John McMillan, Petrolea. 

Consumers' Oil Refining Company, Petrolea. 

Petrolea Crude Oil and Tanking Company, Petrolea. 

Fairbanks, Rogers & Co., Petrolea. 

Premier Oil Company, Petrolea. 

John McDonald, Petrolea. 

Empire Oil Company, London. 

From returns made direct to this office there were 27,218,812 
gallons, or 777,680 barrels of crude oil consumed; deducting from this 
the 2,035 barrels decrease in stocks held by the various tanking com
panies, and assuming that the quantity of oil carried into and out of 
the year in t.he tanks of the refiners to be the same, there was an 
approximate total production of 775,645 barrels, an increase 0ver 
figures obtained in the same way for the year previous of 18,340 
barrels. At the average price for crude oil of $1.26, the value of the 
year's production would be $977,313. 

As in previous years the production of crude oil, as shown in the 
summary table of production, is obtained by compilation from the in
spection returns of the Inland Revenue Department. 

The tanking companies operating as such were : The Petrolea Crude 
Oil and Tanking Company, The Crown Warehousing Company, and 
the Producers Tanking Company, all of Petrolea, and all of whom 
kindly furnished returns of their operations during the year. These 
returns afford the following result :-

Stocks, l st January, 1892 . ....... . .. .. 57,968/0 
Quantity of oil received ..... . ........ . 451,638-H 

" " delivered .............. 453,673H 
Stocks, lst January, 1893 . . . . . . . . . . . . . 55, 933-H 
Decrease in stocks during year.. . . . . . . . 2,034-H-

Of the operations of the refiners in the manufacture of the various 
products of petroleum, the following tables compiled from returns 
made direct to this office give the necessary information. 
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PKTROLEUM. 

TABLE 1. 

1'Ronucno:-; o~· CAi>ADTAN OIL REr'INERTES. 

Products. 

I Illuminating oils . . . . galls. 
Benzine and naphtha.. " I T'araffine oils . . . . " 
Gas and fuel oils. . . . . 
L ubricating oils and tar. I Paraffine wax . .. ...... lbs. 

Totals . . .. ... . . . 

1891. 

Quantity. 

10,427,040 
603,971 
622,287 

3,373,720 
2,500,000 

741,611 

Value. 

. 1,170,241 
36,790 
75,772 
89,'267 

101,752 
60,687 

'1,534,509 

PET!\OLEUM. 

TABLE 2. 

18S2 

Quantity. 

10,806,806 
793,263 

1,051,163 
6,343,589 
3,177,853 

876,570 

Coi>SUMP1'ION Ol" CRUDE OcL AND CHEMICALS. 

Article. 

Crude petroleum ..... 
Sulphuric acid 

.... galls. 
lbs. 

1891. 1892. 

27,218,812 
4,803,301 

115 s 

Value. 

1,176, 720 
60,130 

127,351 
202,047 
133,336 

82,781 

Sl, 782,365 

Soda ....... . " 
Litharge ... . 
Sulphur .. . ..... . ..... . 

27,860,719 
4,2l::l,984 

319,736 
:!94, 715 

54,032 

369,857 I 
4:-li,~)82 

73,278 

Pr;'l'l!OLEUM. 

Statistics. 

The data for the compilation of the following figures and tables 3 
and 4 are taken from the books of the Inland Revenue Department, 
and show qle number of packages of Canadian oil inspected during 
the calendar year 1892, as well as the total quantity of refined oil, im
ported and domestic, inspected during the fiscal years from 1881 to 
1892 inclusive. 

During 1892 (calendar year) the packages of Canadian oil inspected 
were: 

242,356 packages ..... . . at 10 cents inspection fee. 
3 " ....... at 5 " " 

38,349 " ....... at 2! " " 
Assuming that these packages contain forty-two, ten and five gal 

lons each respectively there will be found to have been an inspection 
of: 

10,178,932 gallons, in packages of 42 gallons each. 

30 " " 10 " 
191,745 " " 5 " 

8~ 
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PETROLEUM. or a total inspection of 10,370,707 gallons. This quantity, computed 
at an average percentage of 38, would be equivalent to a consumption 
of crude oil of 27,291,334 gallons, or 779,753 barrels, which at the 
average price of $1.26 would have a value of $982,489. 

Oils inspected. 

The following table, computed in a manner similar to the foregoing, 
shows the quantity of crude oil used and inspected each fiscal year 
since 1881. 

PETROL~;m1. 

TABUo 3. 

CANADIAN OILS AND N.HH'rH.\ INSPECTED AND CORRESPONDING QUANTITIES OP 
CBUl)E OIL. 

Refined Oi l Crude Equivalent Ratio of Crude 
l<'iscal Year. to Inspected. Calculated. Refined. 

---------- -----·-- ---·-----------
Galls. Galls. 

1881. .. .......... 6,406,783 12,81:l,56G 100 : 50 
1882 . . .. . .. . .... .. 5,f.Jl0,787 13,134,993 100 : 45 
1883 . . .... .... . , . . 6,970,550 15,490,111 100 : 45 
1884. . . . . . ... ... . 7,656,011 19,140,027 100 : 40 
1885 .. ··· ····· . ... 7,661,617 19,15'1,042 100 : 40 
1886 .. .... . .. . ....... 8,149,472 21,445,979 100 : 38 
1887. 8,243,962 21,694,637 100 : 38 
1888 .. ...... . ... ... 9,ii45,895 25,120,776 100 : 38 
1889 . . ........ . . . ... 9,462,8:\4 24,902,195 100 : 38 
1890 . .. .. . . . . . . . . . . . 10,121,210 26,634,763 105 : 38 
1891. .............. 10, 270, 11!7 27,026,597 100 : 38 
1892 . ... . . ... . . ... 10,370, 707 27,291,3~4 

I 100 : 38 

I 

The following table shows the total quantity of illuminating oil, both 
domestic and imported, inspected during the fiscal years from 1881 to 
1892, inclusive, and illustrates the market for that product in Uanada. 

PETROLEUM. 

TABLE 4. 

TOTAL AMOUNT OP OIL, IMPORTED AND CANADIAN, INSPECTED. 

Fiscal Year. Imported. Canadian. Total. 

Galls. Galls. Galls. 
1881. ········ · · 476,784 6,406,783 6,883,567 
18 2. ··· ······· · ···· 1,351,412 5,910,747 7,262,159 
1883 . . . . . . . . . . . . . . 1,190,828 6,970,550 8,161,378 
1884 .. . .... .... l ,142,575 7,656,011 8,798,586 
1885 . . . . .. ·· ···· 1,278,115 7,661,617 8,939,732 
1886 .. ···· · · ··· · 1,327,616 8,149,472 9,477,088 
1887 ... . . . . . ... 1,665,604 8,243,962 9,909,56G 
1888 .. 1,821,342 9,545,8!15 11,367,237 
18 !) 1,767,812 9,462,834 11,230,646 
1890. ... . . . . . . . . . 2,020,742 10,121,210 12, 141,952 
1891 . . .. 2,022,002 10,270,107 12,292,109 
1892. ..... . .. . .. . . . . 2,601,946 10,370,707 12,972,6&3 
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EXPORTS AND IMPORTS. PETROLEUM. 

Exports and 
The following tables of the exports and imports of oil are compiled imports. 

from information obtained from the Customs Department, and explain 
themselves :-

PE'l'ROLEUlll. 

'rAnLE 5. 

EXPORTS OF CAKADIAN CRUDE AND REFINED PETROL!Wlll. 

Calendar Year. 

1873 .. ... .... .. 
1874 .... . ..... .. 
1875 ........ .. .. 
1876 ..... . 
1877 .... .. 
1878 . ......... . ... . 
1879 .. .. . . 
1880 .... . . . ...... ... ... .. 
1881.. . . .... ...... ....... . 
1882 .... . ...... . ... . ... . 
1883 ........... .... . . .. . 
18 4 ............ .. 
1885... .... . ... .... .. 
1886 .... ... ........... .. 
1881.. .. . 
1888 .. . .................. . 
188!!.. .. .. .. . 
1890 .... . ............... . 
1891. ....... .. . ... ..... . . 
1892 ........... .... . .. . 

Gallons. 

5,869,579 I 
28,946 
11,836 

2,533,712 
1,431,883 

609,171 
235,171 

3,085 
501 

1,119 
13,283 

1,098,090 
337,967 
241,716 
473,55!) 
l!J6,602 
235,855 
420,402 1 
447.355 
311,533 

PE'l'llQT,EU lll. 

TABW 6. 

Value. 

1,287,516 
2,509 
2,214 1 

583,55()( 
32:l,013 
85,571 
17,032 

151 
!)fl 

286 
710 

30,168 
10,562 

0,855 
13,831 
74,542 
10,777 
18,154 
18,575 
13,045 

h IPORTti o;• CRUDE ANU lh: J!'INED PETROIEUM. 

Fiscal Y ear. 

1880 ...... .. .. .. ....... . 
1881 .... . 
1882 ........ . 
1883 .. .. 
1884 ............ . . 
1885 .. ... .. .. ..... .. 
1886 ...... .... .. 
1887. 
1888....... .. ....... .. 
1889 ..... ...... .......... . 
1890 ........ . .. . . . . ... . 
1891. . . ... .... .. .... .. I 
1892 ..... . ............... I 

Gallon . 

687,641 
1,437,475 
3,007,102 
3,086,316 
3,160,282 
3,767,441 
3,819,146 
4,290,0<l3 
4,523,0i\6 
4,650,274 
5,075,650 
5,071,386 
5,649,145 

Value. 

8131,359 
262,168 
398,031 
358,546 
380,082 
415, 195 
421,836 
467,003 
408,025 
484,462 
515,852 
498 330 
475:732 
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PETROLEUM. Subtracting the quantities of imported oil inspected (table 4) from 

Paraffine wax 
and candles. 

tho&e shown in table 6, there will be found to have been an annual 
importation of oil, crude and other than illuminating, as shown in the 
following table 7 : 

P~;TROLEUM. 

TABLE 7. 

IMPORT~ Ob' 0RVD1! AND :\IANGF \ C'l'URED OILS OTHER 1'HAN ILLUMINATING. 

I I Fiscal Year. Gallons . 

. ------1---
1881. . .. 
1882 . 
1883.. .. ........ .. 

960,691 
1,656,290 
1,895,48 
2,017,707 
2,489,326 
2,491,530 
2,624,399 
2,701,714 
2,882,462 
3,05-1,908 
3,049,384 
3,047,199 

1 1s8~ ................ . 
188b . .. .. ....... .. 

I 188G ... . 
1887 . . .. 
1888 
188!l .. 
1890 
1891 
1892 

The imports of paraffine wax and paraffine wax candles are shown 
in the following tables 8 and 9 :-

PETROLEU~J. 

T ABLE 8 . 

I"POR1'S Ob' PAHAH'INE \VAX. 

Fiecal Year. 

1883 .. . ........ .. .. . 
188-1 .. . 
1885 ................ . 
188G ...... . 
1887 ....... .. ... . 
1888 . . .. .. .. .. . . . 
1889 .. . . .. 
189U . . 
1891 . 
1892 .. . .. . . 

P ounds. 

43,71() 
39,010 
59,967 
62,035 
61,132 
53,862 
63,229 

239,229 
753, 854 
733,873 

Value. 

s 5,166 
6,079 
8,123 
7,953 
6,796 
4,930 
5,250 

15,844 
50,275 
48,776 
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PETROLEU)f. 

TAULE 9. 
IMPORTS o~· PARAE'E'INE vVAx CArmr,Es. 

Fiscal Year. 

1880 .. ... . ... . ..... . 
1881. .... . . . . . . . . . . 
1882 ..... .... ....... . 
1883 ........... . . .. . . 
1884. 
1885 . . ........ . 
1886 . . . . . . .. ·1 
1887 ...... . ...... . 
1888 . . . . . . . . . • 
1889. . .. .... . .. ·1 
1890 . . . . . . . . . .. . 
1 91 ... . 
1892. . . . . . . . . .. . . 

Pounds. 

10,445 
7,494 
5,818 
7,1-19 
8,755 
9,247 

12,242 
21,364 
22,054 
8,038 
7,233 

10,598 
9,:!59 

Value. 

.·2,26!) 
1,683 
1,428 
1,734 
2,229 
2,449 
2,587 
3,611 
2,829 
1,337 
1,186 
2,116 
1,952 

DISCOVERY AND DEVELOPMENT. 

119 s 

During the year 1892 very little was done outside of the 
Petrolea district where operations were carried on as in the past. 
Altogether about 2,000 new wells were sunk. 0£ these a number 
were sunk on lot 4, concession 1. of Enniskillen, a part of the territory 
hitherto left comparatively untouched and considered of little or no 
value. Along the north side of the Main street in Petrolea and to 
the west of the main part of the town several wells were sunk, which 
are said tu have afforded from five to fifteen barrels each per day. 
Altogether about 5,000 wells were producing during the year the 
total production of which, computed from inspection returns, being 
779,753 barrels, or a little less than one half barrel each per day. 

Pll'l'ROJ,EUM. 

Discovery and 
development 
Ontario. 

vVe are again indebted to Mr. James Kerr, Secretary Petrolea Oil Prices. 

Exchange, for the following prices of crude oil for the year which show 
a slight decrease from those of the year previous : 

1891. 

January ......... . ...... . 
February .......... . . 
March .................. . 
April . ............... . . . 
May .................. ~-
June . ...... .. .... .. . 
July . ...... ..... ...... .. . . 
August . . .................. . 
Sep tern ber ....... . .... . ... . . 
October . ................... . 
November . ........... . . 
December ... . . . . . . .... . .... . 
Year... .. .. ... . . . .... . 

$1.30 
1.28! 
1.31! 
1.37 
l.3H
l.37~ 

l.33i 
1.341; 
1.35 
1.35 
l.33t 
1.31! 
l.33t 

1892. 

$1.20t 
1.29 
l.27t 
1.26 
1.25! 
1.27! 
l.26i 
1.26 
1. 26}. 
1.26! 
1.25 
l.18i 
l.26t 
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PETROLEUM. In Essex County Mr. Hiram Walker of W alkerville continued un
Discovery and successfully his search for petroleum or natural gas in the vicinity of 
development. Marshfield, sinking some five or six wells and getting only small "shows" 

Quebec. 

of oil in several of them. From " Walker's No. 1 " they were still 
pumping about one barrel per day and using the oil as a lubricant on 
the Lake Erie and Detroit River Railway. 

It is said that a small "show" of oil had been noted in the well 
drilled for salt at the Canadian Railway station at Windsor at a 
depth of 142 feet, not, however, of sufficient importance to warrant 
further work in its search. 

QUEBEC. 

In this province operations were carried on in the vicinity of 
Gaspe Basin by the Petroleum Oil Trust Company of London who 
completed several wells and claimed to have found oil in two of them. 
There have been many reports of large finds in this county, all of 
which have so far proved to be incorrect. 

The following notes regarding operations in Gaspe are taken from 
a short article read by the writer before the Geological 'ociety of 
America, December 30th, 1892. * 

Gasps Basin. Operations in search of petroleum have been carried on in a desultory 
manner for about thirty years in the vicinity of Gaspe Basin, Gaspe 
county, Quebec, without as yet any economic result. The presence of 
oil at depth has, however, been proved through the efforts of "The 
Petroleum Trust," an English company, which has been operating on 
the south-west side of Gaspe Bay, in the neighbourhood of and to the 
south of Gaspe Basin. 

In the eastern part of the Gaspe peninsula there is a great thickness 
of sandstones resting conformably upon almost as great a thickness of 
limestones, the whole being of Lower Devonian and possibly partly 
Upper Silurian age. According to Dr. R. w: Ells, t these sandstones 
have a thickness of about 3,000 feet, while the underlying limestone is 
estimated at about 2,000 feet. These rocks are largely developed in 
the vicinity of Gaspe Bay, where they form a series of almost parallel 
anticlinals, on or near the axes of which the greater part of the ex
ploratory work has been done. 

*"Notes on the occurrtnce of Petroleum in Gaspe, Que.", Bull. Geol. Soc. Am., 
Vol. IV., p. 241. 

tReport of Progress, Geol. Survey of Canada, 1880-82, p. 5 D D. 
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Dr. R. vV. Ells, in the report cited above, speaks of these anticlinals PETROLEl!M. 

as follows :- Discovery and 
development. 

"The rocks of the series have a considerable development on the Gaspe Basin. 

several rivers that flow into Gaspe Bay, where they lie in shallow 
basins, bounded by the anticlinals, which bring into view the strata of 
the lower or Gaspe limestone series. These basins are at least four in 
number, the dividing anticlinals being known as the .Haldimand, the 
Tar Point, the Point St. Peter, and the Perce, the most southerly yet 
recognized. On the south side they rest upon rocks of the Silurian 
system. The whole formation may therefore be said to occupy a geo-
synclinal basin, the western limit of which has not yet been traced, 
but which will probably be found to be continuous with the basin 
recognized on the Cascapeclia River, and thence extending to the 
Metapedia." 

In the "Geology of Canada," 1863, page 789, the following mention 
is made of the various natural oil springs of the district. This in
cludes probably all that was known of the occurrence of oil in Gaspe 
up to that date :-

"At the oil spring at Silver Brook, a tributary of the York River, 
the petroleum oozes from a mass of sandstone and arenaceous shale, 
which dips south-eastwardly at an angle of 13° and is nearly a mile to 
the south of the crown of the anticlinal. The oil, which here collects 
in pools along the brook, has a greenish colour and an aromatic odour, 
which is less disagreeable than that of the petroleum of western 
Canada. From a boring which has been sunk in the sandstone to a 
depth of about 200 feet there is an abundant flow of water, accom
panied with a little gas and very small quantities of oil. Farther 
-yestward, at about twelve miles from the mouth of the river, oil was 
observed on the surface of the water at the outcrop of the limestone. 
Petroleum is met with at Adam's oil spring, in the rear of lot B of 
York, nearly two mile& east of south from the entrance of Gaspe Basin. 
It is here found in small quantities floating upon the Sl}rface of the 
water, and near by is a layer of thickened petroleum, mixed with 
mold, at a depth of a foot beneath the surface of the soil. A mile to 
the eastward, at Sandy Beach, oil is said to occur, and, again, at 
.Haldimandtown, where it rises through the mud on the shore. These 
three localities are upon the sandstone and on the line of the northern 
anticlinal which passes a little to the north of the Silver brook oil 
spring. Farther to the south-east, on the line of the southern anti
clinal and about two miles west of Tar Point, which takes its name 
from the petroleum found there, another oil spring is said to be found, 
three-quarters of a mile south of Seal Cove. On the south side of the 
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PETRor,Eu:11. Douglastown lagoon, and about a mile west of the village, oil rises in 
Discovery and small quantities from the mud on the beach. A well has here been bored 
~:~s~~PB~~i,~: to a depth of 125 feet in the sandstone, which dips to the south-west 

at an angle of 10°, but traces only of oil have been obtained. Farther 
to t he westward oil is said to occur on the second fork of the Douglas
town l~iver. Traces of it have also been observed in a brook near 
Saint George's Cove, on the north-east. side of Gaspe Bay. In none of 
these localities do the prings yield any large quantities of oil, nor 
have the borings which have been made in two places, been as yet 
successful. The above indications are, however, interesting, inas
much as they show the existence of petroleum over a considerable 
area in this region, some part of which may perhaps furnish available 
quantities of this material. " 

H.egarding later operations but little is known, as owing to the dis
tance from our usual fields of work and the disinclination of operators 
to impart information it has been found impossible to closely follow 
actual operations. However, this much is known, that oil has been 
found at some depth, though in small quantities. 

The following notes are gleaned from a report on mines and miner
als of the province of Quehec recently prepared by J. Obalski, M.E., 
supplemented by information obtained by the writer:-

At Sandy Beach, on lot B, York township, two wells were sunk 
about twenty years ago, one of which is aid to have afforded oil, and 
about a mile above Douglastown, on the southern side of the Saint 
John River, a well was sunk 125 feet without successful result. At 
Silver Brook two wells were bored to a depth of 800 and 900 feet 
respectively, both showing the presence of petroleum, and on the 
outhern side of the York River, near Silver Brook, two borings were 

made by the Gaspe Oil Company to a depth of 700 and 800 feet, in 
neither of which was oil struck. Subsequent to these a well was sunk 
at Sandy Brook to a depth of 700 feet, in which oil was found, though 
in small quantity. The oil, a specimen of which was collected in 1882 
by the writer, was brought to the surface of a small pool l>y the water, 
which flowed in considerable quantity from the boring, and was a 
heavy black oil of about 25° Baume gravity. 

In 1888 the International Oil Company of Saint Paul, Minnesota, 
sunk a shallow well, which was in 1889 deepened to 450 feet without 
finding oil. The lands and plant owned by this company were in the 
same year taken over by "The Petroleum Trust," which has since 
sunk five wells in the district. In one of these, bored at Seal Cove, a 
short distance south of the crown of the Tar Point anticlinal, they have 
met with a small quantity of high-grade oil. According to one of the 
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drillers, the boring reached a depth of 3,000 feet, of which the upper PETROLEUM. 

2, 150 consisted of yellow and white sandstone, followed by 850 feet of Discovery and 

bluish shaly limestone, in which, at a depth of about 2,600 feet from ~:S~~1&~i~: 
the surface, the oil was found. The oil, which is green in colour, is of 
about 38° Baume gravity, has an aromatic odour, and is bright ruby 
red by transmitted light. 

NORTH-WEST TERRITORIES. 

It has been thought advisable to incorporate here the following 
extract from Mr. D. B. Dowling's summary report on hi,,; explorations 
during the summer of 1892. It is interesting as showing the exten
sion eastward of the tar-sands of the Athabasca Basin:-

"The first river ascended was the Firebag, a small stream rising in 
a range of hills to the east of Fort McMurray, and joining the Atha
basca about eighty miles below. This river in its lowest course cuts 
a deep valley through the lacustral deposits which form a wide belt 
bordering the southern shore of Lake Athabasca., Several exposures 
of the underlying rocks are seen; the first few are of the light coloured 
Devonian limestone, similar to that exposed on the Athabasca. 
Further np at the forks of the stream the limestone is followed by the 
black sandstone holding tar, but this is here represented by beds only 
a few feet thick, so that it probably does not extend much further to 
the east. 

"The section of the later deposits consists of about ninety feet of 
stratified sand overlying beds of fine dark clay fifty feet thick. The 
bedding of the sand is accentuated by a liberal staining of occasional 
beds by tar. The surface of the country is generally undulating, the 
soil is principally sand with very little loam, so that it supports only a 
scanty growth of pines. This sandy country, or sandy plain, was 
found to stretch all along the south side of the lake and past the 
Beaver river." 

The forks of the Firebag River mentioned above are about twenty
five miles above its confluence with the Athabasca. 

PHOSPHATE. 

PRODUCTION. 

The falling off in the production of this mineral still continues, and 
the year 1892 shows a very considerable lessening of the figures. 
These are 11,932 tons, worth $157,424, as compared with 23,588 
tons, worth $241,603, for last year, a drop in the quantity about. 50 
per cent, and in the total value of about 35 per cent. 

North-west 
Territories. 

PHOSPHATE. 

Production. 
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PHOSPHATE. As in past years the larges t production is to be credited to the 
Quebec district, the Ontario mines along ,the line of the Kingston and 
P embroke Railway contributing only about one-tenth of the total. 

EXPORTS AND IMPOR'rS. 

Exports and Excepting a few hundred tons used in Canada in the manufacture 
imports. of mineral fertilizers, the whole production of the mines was exported, 

the greater part to Europe and a smaller proportion, mostly low grade, 
going to the United States. Much of this ln.tter was previously 
ground and dressed at the mills at Buckingham on the Canadian 
Pacific Railway line, twenty miles east of Ottawa. Graphic table A 
represents the exports of this mineral for past years, and, as the 
quantity used at home is small, illustrates also t he fluctuations in the 
industry. Tables 1 and 2 need no explanation :-

Pl!OSPHATE. 

TABLE 1. 

EXPORTS O>' APATITE. 

Ontario. Quebec. 

Year. ------ - -------

1878 ... ' . .. .. .. . 
187!! ... . 
1880 ... 
1881.. .. 
1882 ... 
1883 .. '. 
1884... 
1885 ...... . 
1~8G ... .... . 
1887 . .. 
188R .. 
1889 ... . . ' 
1890 .. ' .. 
1891.. . 
1892 ..... ' 

Tons. 

824 
1,842 
1,387 
2,471 

568 
50 

763 
434 
644 
705 

2,643 
3,547 
l,8G6 
1,551 
1,501 

Value. 

$12,278 I 
20,565 

14,422 1 36,117 
6,338 

500 
8,8()0 
5,()62 
5,816 
8,217 

30,247 
38,833 
21,329 1 16,646 
12,54-! 

T on:-:. Value. 

9,919 ' $195,831 
6,604 101,470 

11, 673 175, 664 
9,497 182,339 

16,585 302, 019 
l!J,666 427,168 
20,fl46 415,350 
28,535 490,331 
19,796 337,191 
22,447 424,9-10 
16, 133 268,362 
26, 440 355, 935 
26,5()1 47l:i,040 
15, 720 368, 015 

9,981 141,220 
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Year !Quantity I Value 

Tons 
1878 10,743 

1879 8,446 
122,035 

188o 13,o6o 
190,o86 

1881 I 11,968 

1882 I 

1883 

I 1884 

1885 I 28,969 

1886 20,44o 

1887 I 

1888 I 
298,009 

1889 I 
394,76S 

1890 I 
499,369 

117,271 
384,661 

1891 

I 1,482 
. 153,764 

1892 

A N N UAL REPORT POR 1892; DJ VI S ION OF MINl!:RAL S1"AT IST JCS AND MINE!->. 

K. D . 1NCALL1 M . E. 1 a; L.Jf ~.PGt:. 

PLATE VIII . 
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PHOSPHA'l'E. PHO PHATE. 

TABLE 2. Exports and 
Imports. 

GREAT BtUTA!N: hrPORTS o~· CANADIAN APA'l'ITE Co~JPARED WITH TOTAL IMPOR'l'S 
OF PHOSPHATES IN THA'.l' COUN'l'RY. 

Canadian Apatite. Total Phosphates. Per cent of 

Year. ------- --------- - Value of Canadian 
Apatite to total 

Long T ons £ stg. Long Tons £ stg. Vaine. 

------~ ------------- ----·---

1882 .... .... . 8,187 39,851 199,428 613,198 6 · 5 per cent. 

1883 ... .. 16,531 66,714 246, 945 813,825 8·2 " .. .. 

1884 . . . ..... . 15, 716 52,:170 219,225 64:J,851 3·1 " 
1885 . .... 21,484 76,179 238,572 628,027 12·1 " .. .. . 
1886 ... 18,069 63,490 223,111 526,885 12·0 " .... . . 

1887 ... . . .... . .. 19,194 65,974 2 3,415 614,088 10·7 " 
1888 ... . ... .. . . 12,423 42,291 257,886 544,919 7·7 " 
1889 ........ . ... 23,123 71,037 304,953 708,704 10·1 " 
1890 . ···· ·· ····· 21,089 65,420 343,501 84!1,452 1 ·8 " 
1891 .... .. 15,918 54,235 256,772 628,3!!5 s·6 " .. 

DISCOVERY AND DEVELOPMENT. Di8covery and 
development. 

Owing to the continued depression in the market for Canadian 
apatite due to the competition of the phospba,te mines of the southern 
States, no attention has been paid to exploration, and there are there
fore no discoveries to report. 

Several of the older mines continued working, but on a much less 
extensive scale than formerly. Some were working principally for 
mica, extracting the phosphate as a by-product in the process. 

QUEBEC. 

On the Riviere du Lievre the , chief work done was at the High 
Rock mines of the Phosphate of Lime Co. and at the lEtna and 
Squaw Hill mines of the British Phosphate Company, formerly the 
Anglo-Continental Guano Company. These were the only two com
panies which worked contilluously throughout the year, but the High 
Falls Mine was worked in the early part of the year, and the Ross 
Mountain, Central Lake, Ruby and others worked small gangs of men 
for short perioqs during the year. 

Quebec. 
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PHOSPHA'l'E. The completion of the dam and lock at Little Rapids, about twelve 
Discovery and miles above Buckingham, have greatly facilitated the navi<Yation of the 
development. . d .11 k . . d 0 

Quebec. river an w1 ma e it easier an safer to transport the mineral in 

Ontario. 

PRECIOUS 
METALS. 

Gold. 

Production. 

scows from the mines above that point. The resultant raising of the 
water level has added two miles of navigable water where the Long 
Rapids used to be above High Rock Landing, thus facilitating the 
shipments from the vicinity of High Falls and giving a navigable 
stretch of over twenty miles above Buckingham village, where tran
shipment is made to the Canadian Pacific Rail way system. 

In the Templeton district a little work was done at some of the 
older mines. 

ONTARIO. 

For this province there is little to report. Some of the mines 
were worked in a small way, but the depression in the phosphate 
mining industry was felt perhaps even more there than in the Quebec 
districts. 

THE PRECIOUS METALS. 

GOLD. 

PRODUCTION. 

The production of this metal during 1892 amounted to 50,350 oz., 
valued at $907,601. For last year the figures were 51,303 oz., 
valued at $930,614, so that therto has been a falling off of about two 
per cent. By reference to table No. 1 below it is seen that Nova 
Scotia and British Columbia show a considerable falling off, which is 
partly made up by the increased production of Quebec, Ontario and 
the North-west Territories and Yukon district. 

"ova Scotia from its quartz mining and British Columbia from the 
working of its alluvial deposits still continue to yield almost the whole 
amount produced, the other districts contributing under fifteen per cent 
of the total. 

As in former years, the output of Quebec resulted from wa<>hing the 
auriferous gravels of the Chaudiere district in Beauce County; that 
from the North West Territories, etc., from washing on the Saskatche
wan and Yukon rivers, and that from Ontario from quartz mining. 
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Year Value 

1858 $705,000 
1859 1,615,072 
186o 2,228,543 
1861 2,666,118 
1862 2,656,903 
1863 3,913,563 
1864 3,735,850 
1865 3,491 ,205 
1866 2,662, 1o6 
1867 2,48o,868 

1868 2,372,972 
186g 1,774,978 
1870 1,336,956 
1871 1,799,440 
1872 1,610,972 
18i3 1,305,749 
1874 1,844,618 
1875 2,4?4,904 
1876 1,786,648 
1877 1,6o8,182 
1878 1,275,204 
1879 1,290,058 
188o 1,013,827 
1881 1 ,~6, 737 
1882 954,o85 
1883 794,252 
1884 736,165 
1885 713,738 
1886 903,651 
1887 6g3,709 
1888 616,731 

1889 588,923 
1890 494.436 
1891 429,811 
1892 399, 525 

Year Number \"car Value 

1858 $235 
1858 3000 1859 403 
1859 4000 18(io 5o6 
186o 4,400 1861 634 
1861 4,200 1862 648 
1862 4,100 1863 889 
1863 4,400 1864 849 
I~ , 4,400 1865 8q 
1865 4,294 1866 893 1866 2,982 1867 814 
1867 3,044 1868 992 
1868 2,399 1869 749 1869 2,369 z 
1870 2,348 

c 1870 569 :::: 187 1 187.1 2, 450 t>l t>l 734 
1872 

M ::0 1872 671 2,400 ::0 

1873 0 ::i 
-i 1873 567 2,300 "1 u; 
)> £') 1874 643 1874 2,868 ;( 

;i:: !D 0 
1875 2,024 M 0 r r 1875 1,223 z 0 ITI 
1876 2,282 

M 2 0 0 1876 783 
1877 1,<)(>o ~ ;;: 1877 820 

... 

, 1·1 1 

i878 1,883 'O ~ 1878 677 r< 
1879 2, 124 0 

,.. 
1879 6o7 -< 

188o 1,955 M r. 88o 518 ;:i 1881 1,898 1881 55 1 
1882 1, 738 1882 548 
1883 1,965 1883 404 
1884 1,858 1884 396 
1885 2,902 1885 246 
1886 3,147 1886 287 
1887 2,342 1887 2<)6 
1888 2,007 1888 307 
188g 1,929 1889 33° 18go 1,342 18go 423 
1891 1.199 1891 351< 
1892 1,340 1892 298 

AN NUAL REPORT FOR 1892; U IVISI OS OF MINKH:AL STAT I ST ICS AND MJNt:~. 

E. D. INGALL1 M. E. 1 11' CHARGK. 

GOLD 

TABLE A 
BRITISH COLUMBIA 

AN J)IUAL PRODUCTION . 

GOLD 
TABLE 8 

PLATE IX. 

BR JTISH COLUMBIA 

EAR NlNGS PER MAN . 

PART S. ANNUAL REPORT, Vol. VI. 
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Go LO. 

TABLE 1. 

PRODUCTION BY PRO\'!NCES. 

Provinces. Ounces. 
I 

Valui>. I 
- --- ----------- ---

Nova. Scotia . _ . .. . . . . . . 
Quebec . 
Ontario . . . .. . . . . ' .. . . . 
North-west T erritories 

District) . .... . 
(i ncluding Yukon 

British Columbia .. . 

Total .... . . . 

19,998 
721 
3G5 

5,765 
23,501 

50,350 

1 

'389,965 
12 987 
1:11s ' 

98,006 
399,525 

'907,601 

127 s 

PRECIOUS 
METALS. 

Gold. 

Production. 

Bnrrrnn COLUMBIA. BritiBh 

The accompanying graphic tables A , B and C show in diagrammatic 
form the details of t he production for t his province. They are com
piled from the report of the Provincial Department of Mines. 

The banks of the province exported the following amount of gold 
during the year, viz., $332,938. By adding to this one-fifth for the 
estimated amount taken out of the country in private hands, we get 
the total amount of gold produced and sold. 

Table 2 below is self-explanatory. 

Columbia. 
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District. 

GEOLOGICAL SURVEY OF CAXADA. 

GOLD. 

TABLE 2. 

YIELD, E'rc., BY D1s·rmc-rs. 

Divisions. 
Yield of 

Whites. Chinese. ' &"old by 
d1vision8. 

Total 
yield by 

divisions. 

---------------------1---- ---

Cari boo .... . ..... Barkerville 
Lightning Creek. 
Quesnelle Month . 
Keithley Creek. . 

Cassiar. . . . . . . . . . Laketown .. . . 
McDame Creek . .. . . 
Liar<l River .... . 
Stikine ........ . 

Kootenay ...... .. Eastern . 

1

.Western 

Lillooet ... . ... ... ! ....... . . 

84 
30 
3 

57 

145 
113 
106 
225 

76,600 
41,500 
23,500 
52,420 

----------
174 589 

1~ I 
. .......... . 

9 

32 
22 

3 

31 57 

24 73 

24 73 

25 60 

I 

15,200 
9,200 
3,600 

!)50 

29, 700 
10,000 

39,763 

_ . . . . . . . . Osoyoos . . . . . . . . . . . 160 I 21 I 9, 600 
Sirnilkameen... . . . . 53 73 21,500 

213 1= 94 ----

Yale ... 

Total, Whites .. . . . 467 I 

$194,020 

28,950 

39, 700 

39, 763 I 

31,100 

8333,533 i ~,:i:l:
8

;~d" ... ~~,340 ~1 
'----·------------ -------1 

Nova Scotia. Nov A Sco•r1A. 

The accompanying tables, graphic, D, E, and N os. 3 and 4, are 
compiled from data obtained through the Department of Mines of 
Nova Scotia. 

Table No. 4 on comp:trison with the similar statement for 1891 
shows a falling off in every particular : 



Year Value 

1862 $141,871 
1863 272,448 
1864 390,349 
1865 496,357 
1866 491 ,491 
1867 532,563 
1868 400,555 
1869 348,427 

1870 387,J92 
1871 374,972 
1872 255,349 
1873 231, 122 
1874 178,244 
1875 218,629 

1876 233,585 
1877 329,205 
1878 245,253 
1879 268,328 
188o 257,823 
1881 209,755 
1882 275,090 
1883 301 ,20/ 
1884 313,554 
1885 432,971 
1886 455,564 
1887 413,631 
1888 436,939 
1889 5w,022 
1890 474,990 
18')1 4 5 I, ) I I 

1892 389 ,965 

Year Quantity 

TONS 

1862 6,473 
1863 17,000 
1864 21,431 
i865 24,421 
r866 32, 157 
1867 3r,J84 
1868 32,259 
1869 35,144 
1870 30,824 
1871 30,787 
1872 17.089 
1873 17,7o'f. 
1874 13,84.+ 
1875 14,8!0 
1876 15,490 
1877 17,369 

11878 17,989 
1879 !$,()36 
1880 13,997 
1881 16,556 
1882 21,081 
1883 25,954 

1884 25,180 
1885 ~8,890 
1886 29 , 01 0 

1887 32,281. 
1888 .>6, 178 
1889 39,16o 
1890 42,749 
1891 36 351 
1892 32, 55 2 

GEOLOGICAL SURVEY DEPARTMENT OF CANADA 

ALFRED R. C. SELWYN, C. M. G.,LL . D., F. R. s., DIRECTOR. 

TONS OF QUARTZ CRUSHED. 

GOLD 
TABLE E 

NOV A S<.:OTIA 

GOLD 
TABLE D 

NOVA SCOTIA 

ANNUAL PRODUCTION 

Year Value 

1862 $21.91 
1863 16.oz 
1864 18 . l I 

1865 20.32 
1866 15.28 
1867 16 . 96 
1868 12.41 
1869 19,91 
1870 12.56 
1871 12. 17 
1872 14.81 
1873 13.05 
1874 12.87 
1875 14.89 
1876 15.o8 
1877 19 .01 
1878 13 . 63 
1879 16.83 
188o 18 .42 
1881 12 .66 
1882 13 .04 
1883 II .6o 
1884 12.44 
1885 14.98 
1886 15.70 
1887 12.81 
1888 12 .08 
1889 13 .02 

1890 11 . 11 
1891 12.42 
1892 l r.98 

Average yield of Gold per 
ton (2,000 lbs.) crushed. 

AMNUAJ... R.EPOHT PON. 18 9 2 ; D I V IS IO N O F MI NERAL ~TATI ST ICS AND MI NB::-: . 

E . D . I NG ALL1 M. E . , J N C HARGE. 
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GOLD. 

TAllLE 3. 
NOVA SCOTIA. 

PRODUC'l'ION OF THE DU'1''ERENT DrsTRTCTS 1''ROM 1862 TO 1891, D ICLUSTVE. 

Districts. 'rons 
Crushed. 

Total Yield . 

Oz. Dwt. Grs. Value. 

Avnage 
Yield 

per Ton. 

---------------1 
Caribou & Moose River 56,949 27,877 13 20 S 543,615 S 9 b5 
Montague. _. . . .. 18,771 36,144 2 16 704,810 37 51 
Oldham. . . . . 42,425 47,245 9 18 9·Jl,287 21 71 
R enfrew.. . . 46,071 31,SH 13 2 620,385 13 46 
Sherbrooke 167,188 119,946 17 22 2,338,964 13 99 
Storrr.ont . . .. . . . . . _. _ 2G,749 26,748 17 11 521,603 19 49 
Tangier . . . . . . . . . . . · 1 29,803 19,301 16 6 376,386 12 6::1 I Uniacke ..... . . . . . . . . 39,993 27,196 2 22 530,324 13 26 
W averly ......... . _. . 97,846 55,382 14 14 1,079,U63 11 03 
Salmon River .. _. _. 44,005 13,163 14 0 256,693 5 83 
Brookfield.... . . 5,G63 4,858 4 9 94, 735 16 73 
Wbiteburn. 5,875 9,281 2 20 180,982 30 82 
Lake Catcha.. 8,926 8,477 17 19 1()5,318 18 52 
Rawdon.. . . 11,389 9,0GO 14 4 176,684 15 51 
Wine Harbour . 41,798 28,63!} 6 1 558,467 13 36 
Darr's Hill . . . . 39, 909 18, 715 19 19 3G4, 962 9 14 
Fifteen Mile Stream.. 15,7'i5 8,783 19 5 171,288 10 85 
Malaga. . . .... . . . 18,567 15.343 10 8 299,199 16 11 
Unproclaimecl, etc . .. . 

1 

54,357 41,717 15 13 813,497 14 96 
----- ------------- ----

Totals .... . ... _ .. . 772,059 I 549,700 12 13 Sl0,719,162 813 88 

GoLn. 

TABLE 4. 

DISTRICT DE'J'AU,S. 

I ,,; ..; I '° "' 0 "' .s ..8 .c 
"' 

District. ;:;: "' 0 

>-< '" 
0 0 

~ 
,,; 

"' ci 5 ~ 
Q ;:;: 0 z [:--< 

------- - - ---· - --
Tangier. . . _ -. . . . - -} 
Mooselancl . _ . _ . . . _ . 2 3,172 2 311 

Oldham · ·- .. ..... 2 17,032 2 2,259 
Caribou . - .... . } 4 14,309 4 17,189 M oose River .. 
Stormont. _ .. . ...... , 2 18,094 1 3,625 
Salmon River · ·- ·· ··· 1 11,702 1 4,220 
Sherbrooke . ... 3 4,470 2 893 
M\mtague . . ........ 1 6,640 1 11,716 
Malaga . ... . . . . ' . . .. . . 2 7,772 2 2,720 
·waverly ... ...... . . . 2 9,057 1 13,154 
Uniacke . .. -· .... .. 3 12,006 2 786 
Lake Catcha ... . .. . . ... 2 5,284 2 2,467 
Fifteen Mile Stream .... 2 7,825 J 2,412 
Un proclai mecl and other 

4 3,398 31 800 chstricts. . . _ _ . _ . .... 
- ----

u-132,552 Total ... ···· · ·· 30 120,761 

9 

Yield of Gold 
per Ton. 

------

Oz. Dwt. Grs. 

-------

6 15 

1 7 9 

6 11 

13 18 
4 22 
4 

l 5 15 
19 12 

5 17 
2 18 12 

8 11 I 
12 13 

10 7 
-------

12 7 

Total Yiel 
Gold . 

--

Oz. Dwt. 

·---

lOS 8 

3,093 13 

2,335 16 
2,482 11 
1,042 10 

179 8 
2,201 10 
2,656 5 

906 11 
2,300 0 
1,046 18 
1,236 17 

cl of 

Grs. 

0 

2 

10 
12 
0 

20 
0 

14 
0 

14 
16' 

0 

412 13 
----
19,998 3 -1: I 

PRECIOUS 
ME'rALS. 

Nova Scotia. 
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PRECIOUS Since completion of table, additional returns from Waverly show 
f.IE'l'ALS. 1,051 tons of quartz crushed, and 332 oz. of gold for November and 

December, and returns from Truro 1\Iill, Caribou, show 30 tons yielded 
750 oz. for the month of December. 

Queb~c. QUEBEC. 

Production. The greater activity in the Chaucliere district of Quebec has 
resulted in a very encouraging increase, the production of this 
metal being over seven times as great as. the annual output for some 
years back. Graphic table F clearly illustrates this point. 

North-west ORTII-WEST TERlUTORIES, ETC. 
Territories. 

Production. The production of gold credited to the North-west Territories ancl 
the Yukon district is over twice that of last year. These figures are 
apt to vary much year by year, as the variations in the season with 
regard to water supply affect the river and placer washings very con
siderably and cause great fluctuations in the success of the operations. 

Table 5 below shows the exports of gold as col.Ilpiled from the 
reports of the Customs Department. 

Gold, exports. GOLD. 

Silver. 

Production. 

TABLE 5. 

EXPORTS. 

Provinces. 1887. I 1888. 188!). 1s9o. I 18!Jl. 1892. 

-------------------------

Ontario ....... 86,Gf>O ... . .... . ~2,660 . ... .. .. 81,000 Sl,525 

Nova Scotia . .. 321,379 1"3,412 191,671 ~04,521 .... ..... . . . ' . ... I 
Manitoba ... ... .. . . . ... .. 50 261 .. . . .. 110 .... -· · 

B. Columbia ... 592,300 464,69G 414,658 402,271 343,582 276,300 

- -------------- -----
Totals ... ;920,32!) 8628,158 8609,21\0 8706,792 8344,692 8277,825 

SILVER. 

The production of this metal for 1892 shows a decrease in the quan
tity of 103,872 oz. and in the value of $136,7 ±4. The decrease in 
the quantity of the total production is due to the considerable limita
tion of the operations of the silver mines of t he Thunder Bay district 
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-0£ Ontario, which more than o.ffaets the increased output from Quebec l'Rxcrous 
d £ h .£ l d. t . £ vv K t . MxTALs. an rom t e new argent1 erous ga ena is nets o est oo enay m Sih·er. 

British Columbia. For the year the drop in value has been still Production. 

greater than the decrease in quantity, a fact due to the lower 
.average market price, viz., 86 cts. per ounce as compared with 98 cts. 
for 1891. 

By reference to table 1 below it will be seen that the grand total 
was contributed to by Ontario, Quebec and British Columbia. The 
amounts credited to Ontario resulted from the working of the silver 
mines in the Thunder Bay district, south-west of Port Arthur. As in 
former years the Quebec output represents the calculated amount of 
silver contained in the shipments of pyritous copper ores from the 
Capelton group of mines in the Eastern Townships. The British Col
umbia £gures represent the silver contents of argentiferous galena ores 
shipped from the various claims in the Kaslo-Slocan and Ainsworth dis
tricts of the West Kootenay division of the province. 

ONTARIO. 

YEAR. -----
Oz. I Value. 

-----

188/ .... 190,495 8190,495 

1888 ..... 208,0641 208,064 

1889 . . . .. 181,609 162,30() 

1890 ..... 158,715 166,G52 

1891. . . .. 225,633 221, 120 

1892 . . ... 41,581 36,072 

SILVER. 

TABLE 1. 

PRODUCTrOX Ok' SILVER. 

QUEBEC. 
BRITISH 

COLUMBIA. 
----- -------

Oz. I Value. 

HG,898 8146,898 

~1 Value. 

11, 937 ·11, 937 

149,388 149,:!88 37,9251 37,925 

148,517 133,()66 53,192 47,873 

171,545 180,122 70,427 73,948 

185,584 181,872 3,306 :l,241 

191,910 166,482 77,160 66,935 

TOTAL. 

-------
Oz. Value. 

~349~330 I :149,330 

395,377 395,:177 

383,3181 343,8-18 

400,6871 420,722 

414,523 406,233 

310,65l i 269,489 

The accompanying graphic table G shows the fluctuations in price 
-during the year, bringing out clearly the great drop in the average 
price of this metal. 
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Table 2 below gives the export,s of ore of this metal as compiled 
from data obtained from the books of the Customs Department. 

SILVER. 

T.rnr.E 2. 

EXPOR'l'S Ob' SILVER ORE. 

188G. 1887. 1888 . 1889. I 1890. 1891. 1392. 

Ontitrio . . . . . . . . lG,50518184,763 8208,064( 203,871 8203,142 8222,071 S35,992 

Quebec . . . . . 8,000 4501 5 2,5ool 900 . . . . . . . ........ . 

Norn Scotia . . . . . . . . . . . . . . . . . . . . . . . . 50 . . . . . . . . . . . ..... . 

Manitoba..... . . 1,452 3,741,........ 5 . . . . . . . . . . . . . . . . 80 

British Columbia. _· _·. :..:..:._:_ __::,S31 _..:?,939
1

_ 5,737,_ 100 _3,2'11 !~616 

Totals . . . . . 825,95718206,285 8219,008 8212,163 8204,142 8225,312 856,688 j 
I I I I 

DISCOVERY AND DEVELOPi\IRNT. 

GOLD AND SILVER. 

The progress of discovery and development of deposits, of the pre
cious metals are considered together below. 

Gold. Gold. 

Xova Scotia. Nov A ScoTIA. 

The mines of Nova Scotia have been worked during the year as in 
the past upon quartz veins of the province. The report of the De
partment of Mines of the Provincial Government gives the follow
ing details which are here reproduced with some slight alterations to 
ensure uniformity with the rest of this report. 

Deputy Inspector Maddin gives the following notes on the results 
of his visits to some of the gold districts during 1892 :-

"Crow's Nest 1l1ine.-At date of my visit, 30th August, this mine 
was idle ; the manager, Mr. Duncan Rankin, was on the ground and 
courteously showed me over the work. He has opened up some new 
leads which look very well. His ideas, which appear perfectly plain 
and practicable, would I think if acted upon and carried out, be efficiP,nt 
and considerable saving to the company. 

"Cochrane Hill Mine.-I was at the mine on the 30th August, and 
found three men prospecting, and had opened up a new lead which 
showed gold. 
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"Country liarboiw Cold .Jfines.-3lst August. The Copeland mine PnEcrou 
is down 100 feet. They have a fifteen stamp mill and employ thirty M.ETALS. 

. . . Discovery and 
men. This is a new mme and looks very well. Manager, J. C. fac- diwelopment. 

Donald ; underground manager, J. C. Mason. Gold. 

"Johnston Mine.-Manager, R. foN aughton. It was idle at time Nova Scotia. 

of visit. 

"Isaac's Ifarbour.-No. 9, South Mulgrave, has not been worked 
since my last report. 

"1'he Modoc Lind.-'Nm. Hughes and others worked this mine up 
to the 25th August. It is now idle. 

" The North Star Co.-Manager, Robert McLeod ; underground 
manager, vV. Walsh. Were down, at date of visit, 400 feet, on an 
angle of from 20° to 30° south. There is also a westerly dip, caused 
by a roll in the measures. Thirty men are employed. A new mill is 
nearly completed with ten stamps, also a new engine and boiler. The 
engine is of sufficient strength to run the mill and two or three new 
hoists. This mine is in good working order. There is another new 
mine in this district called the Richardson mine. Manager, C. F. 
Anderson; underground manager, C. Silver. Thirty-one men em
ployed. They are erecting buildings and sinking on the various leads 
and intend erecting a twenty stamp mill. 

"Wine liarbonr.- September lst. E. Conroy, underground mana
ger, has sixteen men under him opening up the old plan lead. The 
rnanacrer, H. Harding, was absent at the time of my visit. 

"Goldenville.- September 2nd. There is a new property being 
opened up here called the 'Alexander.' About ten men employed at 
the time of my visit. 

"John Williams is opening up the old Wellington mine. He had 
six men employed, and was engaged taking out the water by means of 
a syphon. 

"Ecum Secum Mine.-September 3rd. Mathew McGrath, mana
ger; thirteen men employed, they are working on the south dip, they 
have an eight stamp mill. Since Mr. McGrath took charge this mine 
is paying. 

" I went in that district to Moose Head, to see a mine which has 
been idle for the past three or four years ; there is a twelve stamp 
mill, and engine and boiler, all looking fairly well. 

"Hurricane Cove.-There is an eight stamp mill, with engine and 
boiler, this property looks very well. I was informed that one R. Mc
l\Iann was going to start work here in a very short time. The last 
two mentioned mines are parallel cases almost to the Crow's Nest 
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PnEcrous mine and Cochran Hill mine, referred to before, and I cannot but say 
~faTALS . . 

D. d here, it looks very odd to see mining properties well equipped with all isco,·ery an 
development. necessary plant and very little work done, property not half prospected, 
Gold. and the plant and buildings left to rust and decay. 
Xova ;:,icotia. 

"Dufferin Mine.-Salmon river, September 5th. Manager, H. 
Archibald ; underground manager, R. S. Irving. This mine is work
ing in the second east shaft which is now down to a depth of 200 feet; 
the other is down 300 feet; they are cross-cutting north. They have 
a 16-feet belt showing gold, also an 8-inch lead, which in test yielded 
one ounce to the ton. There are forty men employed. All the mill
ing is done by water power, also the hoisting. They have a twenty 
stamp mill, which is capable of crushing sixty tons in 2-± hours. This 
is a fine mine in every respect. 

"Tangier .-September 6. M.ining operations have in this place been 
virtually at a stand- till for some years past, but the operators have 
at last been rewarded by striking what some think to be a good pay
ing lead. 

"0.1j'orcl Golcl .Llfining Company, Chezzetcook.-~fanager, J. }I. 
Reade ; underground manager, D. I. Thompson. As stated in last 
year's report, this mine is worked economically ; compressed air being 
used for pumping, drilling, hoisting, etc., etc. They have a ten stamp 
mill, and 22 men are employed. A large quantity of surface has been 
milled, and paid very well ; but advantage was taken during the dry 
Season to prospect, and SOme leads were opened up further \VeSt j 

these leads are giving them all the crushing they want, and the surface 
remains for slack time. This mine is doing very well ; they are now 
working in what is called the Randolph lead and the Barker lead. 

"Jn the same district John H. Anderson employed twelve men 
working in the Lake lead and the Baker lead, and one 'VIT m. Carl has 
three men employed working on the Cogswell or Angler lead. 

" This appears to be a very fine looking mining district, and both 
men and management appear satisfied, a pretty safe indication that 
prosperity attends their work. 

" I might say that the mines I visited were in good order for the 
workmen, and for ventilation, and for timbering, and loaders are much 
better pleased, and I think I am safe in saying that gold mining is 
somewhat ahead of last year. The roads are 50 per cent better 
around the mines than they were last year, which will undoubtedly 
prove a help to both miners and prospectors. 

" Mooselancl Dist1·ict.-October 3rd. Visited Gay's river, and 
found \Villiam Todd, with seven men prospecting, and Frank Burnos, 
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with six men prcspecting, and Thomas Bogo, with six or eight men PRECIOUS 

taking water out of an old shaft for some Truro company. . ~E'l'ALS. 
D1Rcovery and 

"October 4th. Visited Moose river gold mines, l\I. D. Touquay, development. 

manager, and Thomas, underground manager. Twenty men are Goin . 

employed on the little North lead, and the Copper lead; this mine is Nova Scotia. 

in good condition and they appear to be getting a fair share of gold, 
they have been and are crushing a large amount of surface which pays 
well. 

"vVilliam Bruce has eight men at work in the Archibald property, 
and is doing fairly well. This district is much the same as last year, 
but the roads are much better. 

"October 5. Visited l\Iooseland and found G. Stemshaw, manager, 
and E. Magrath, underground mana.ger. Eighteen men employed; 
eight stamp mill. A very large amount of prospecting has been done on 
this property previous to sinking the present shaft, and they are now 
receiving a reward for their labour and perseverance. The present 
shaft is sunk in a basin, and the river runs only 120 feet away from 
the shaft. It is, however, the dryest shaft I have yet seen in our 
gold mines. A large water tank was placed about 20 feet down the 
shaft, and all t he water from surface is caught in, thus leaving the 
mine where the miners are working comparatively dry, which I con
sider to be a great saving to machinery, beside the comfort to the 
ruen, and the men can do more work than if the water was allowed to 
go clown into the mine. 

"There are two men, Gladwin and Hare, working in the :Musgrave 
property, and have six men employed. The work is in good order. 

" Cariboii Gold Mines.-October 6, I visited this district. Mana
ger, H. Dickson; underground manager, Patrick Coffie. Twenty men 
are employed working on the old Fisher lead. This mine is in a very 
good condition and appears to be doing very well. There is no change 
worthy of notice since my last return, but it is very probable Mr. 
Dickson will do some prospecting shortly. 

"George Stewart is beginning to develop the Lake lead again and is 
showing some very fine metal. H e has seven or eight men employed 
and intends to gradually increase his force. 

"R. 'Wright is prospecting north of t he Lake lead and has four men 
employed. Gold mining appears to be more vigorously and actively 
prosecuted this year than last. 

" Oldham District.-The Standard Gold Company, working the 
Dunbrack Lode, have attained a depth of 490 feet. The mine is well 
equipped with steam winding and pumping eng.ines, and an air corn-
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PnEcrous pressor. The Oldham Gold Company have been running prospectin"' 
METALS. d "f h B . I:> 

D
. 

1 
n ts on t e aker vem, at a depth of 360 feet, and have also done 

1scovery anc . . 
development. considerable stopmg work on the Dunbrack lode. The new mill of 
Gold. this company does all the crushing for the district, and has run 
Nova Scotia. steadily during the year. The Napier Mining Company, Limited, 

have sunk a vertical shaft to the depth of 113 feet on the crown of 
the anticlinal on area No. 102. This shaft has cut seven new lodes, 
saddling over the anticlinal axis, and which never cropped to the sur
face. At a depth of 100 feet, crosscuts have been carried over 100 feet 
each way, and from these levels have been started on the several veins 
cut. 

"These three companies are under the management of J-. E. Hard
man, with \Vm. l\IacKintosh, foreman, and produced 2,944 ounces, 
during 1892. 

"The following report of l\Ir. G. W. Stuart is of interest as show
ing the success of a short campaign in gold mining in the Ca.ribou 
district:-

To T. G. l\'Icl\IuLLIN, E sq., 
President Truro Gold Mining Company. 

" 'The following is my report of operations at your mine for quarter 
ending December 3lst, 1892, and suggestions for future operations. 
The former, I trust, will be satisfactory to you, and the latter meet 
with your approval :-

" 'The tribute lease was purchased and the mine formally taken 
over on the first day of October. I found the entire plant, machinery 
in particular, in very bad order, and the most of it inadequate for the 
work required. To ascertain the prospective value of your mine, I 
determined to struggle through a month without much extraordinary 
expense, which I succeeded in doing with much difficulty from 
numerous breakdowns. I succeeded in getting 2461 days' work 
underground, and raising twenty-two tons of quartz, which yielded 
272~ ounces of gold. This result warranted my conclusion to recon
struct your entire surface plant, for which I m'1de as rapid prepara
tions as possible, continuing mining operations in rather a desultory 
manner until the 17th of November, when J shut down. 

"'After removing ' the old machinery I set, by plans furnished me 
by J. E. Hardman, S. B., a 40 h. p. tubular boiler; a. new 30 h. p. engine 
on eight feet of solid masonry ; built a new amalgamating room, and 
reconstructed all amalgamating appliances; put in a new friction 
hoist pulley; erected a new smithy; built a new shaft house and 
manager's office building, and other various changes and improvements. 
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On the 7th of December the new engine and pumps were in motion. PaEcroi:s 
0 h 1 ' l l . . . t d d . . d Q METALS. n t e '± t 1, tie mine was again un wa ere an munng resume . n . 

. . Discovery and 
the 30th, after runmng 1-!0 hours with five stu,mps, I cleaned up and development. 

smelted 750 ounces of gold from thirty tons of quartz, mined from Gold. 

November l st until l 7th, u,nd from December 14th until 30th, twenty- Nova Scotia. 

nine working days of sixteen men under ground, representing 462 
days' labour. 

"·'I must tell you the chief part of this gold came from the rich 
strike cut at a depth of 75 feet, in your east shaft, which is 180 feet 
on the lode from your mill shaft, which is now 115 feet deep. The 
strike is dipping west toward the mill shaft, at an angle of 45°, the 
lode below the strike is poor, as far as we have proved it. To continue 
sinking the east shaft and stoping below the strike, which you will 
readily understand would require to be done in order to follow would 
be a waste of money. When by sinking the main shaft 136 feet be
low its present depth, the strike will be cut, when you will have about 
220 feet of it to work upon, the advantage of which I need not men
tion. I therefore propose to cease work on the strike in the east 
shaft, and push down the mill shafts. The mill shaft stopes in which 
the quartz has lately materially improved. This course I shall pursue 
unless otherwise directed by your board. 

" 'The early extraordinary severity of the winter, prevented me 
from erecting a shaft house, and putting in a pump in the open pit on 
the lode, 200 feet west of the mill shaft, where the lode is large and 
hows much stronger indications of great richness, than it showed in 

your east shaft above the rich strike we have in it. Immediately the 
spring opens I propose putting this shaft in operation. 

"'I have contracted for 1,200 cords of hardwood, at !81.50 per cord, 
and have alre:.idy deliYered at the works over 300 of this. 

" 'I herewith hand you all the vouchers, receipts, etc., of expendi
tures and bank retums for gold, all of which I trust you will find 
correct. 
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PREcrnus "'Net mint returns after deductincr mint and bank charcres ·-
:1\IETALS. · o o . 

Disco,·ery and 1892, Nov. 7th, Gold bar, 272.50 ounce ........ , ...... $ 5,075.05 
development. 1893, Jan. 7th do 739.85 do 13,907.01 
Golcl. · · · · · · · · · · · · · · · 

Nova Scotia. 

l<'aribault on 
mode of 
occurrence. 

1,022.35 ounces. $18,982.06 

Total cost of gold production . .... . ........ $1,935.50 
Stock in hand, viz. :-

·wood, tools, oils, lumber, etc. . . . . . .. . . . . 697.82 
Expense of new buildings, machinery and 

construction..... . .................. 2,125.00 

Add wood, etc., on hand as above .......... $ 697.82 
New buildings, etc., as above........ . . . . . . 2,125.00 

Profit since Oct. lst, 1892 ...... . . . ~ ... . . . 

" 'All of which is respectfully submitted. 
" ' Your faithfully, 

" ' G. w. STUART, 

4,758.32 

$14,223.74 

2,822.82 

817,046.56 

" '~Manager 1'ruro Gold ~lfining Co. 

"'Caribou, January lOth, 1893. '" 

Mr. Faribault of the Geological Survey staff has made some further 
interesting observations on the mode of occurrence of the gold veins of 
Nova Scotia, of which he gives the following data:* 

"The district surveyed lies westward of that surveyed in 1891 and 
extends on the north-west side of the Intercolonial railway, from the 
Nine Mile riYer to Bedford and as far as the Gore, Central Rawdon, 
Newport, Mount Uniacke, Lake Pockwock and Ha.mmond's plains; 
covering an area of 190 square miles in Rants county, and 160 square 
miles in Halifax county. Besides this, Mr. Laberge surveyed with the 
odometer 180 miles of roa.ds in Halifax county and thirty-five miles in 
Lunenburg county, to be used a,s tie-lines in next yea.r's contemplated 
work. 

" The region examined is occupied entirely by the auriferous Lower 
Cambrian rocks which are t he extension to the south and south-east of 
the rocks described last yea.r; while on the north they are unconfor-

* Summary Report of the Geological Survey for 1892, p. 37. 
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mably overlaid by the Lower Carboniferous studied by Mr. H. Fletcher, PREcroi:s 
and on the west come against the most eastern spur of a great mass of i\~ETAL. • • 

't d . 'd k d t d . t t di t tl Discovery and gram e an gramto1 roe , suppose o exten umn errup e y o 1e development. 

western part of the province. Gold. 

"Th · t d t l ' t' f h k l Nova Scotia. . e various eas an wes p ica 10ns o t ese roe s, anc more 
especially their anticlinal axes were minutely examined and traced, as 
in former years, on account of their close relation to the auriferous· 
belts. Those of vVaverley, Oldham and Carroll's Corner, traced last 
year to the Beaver Bank road, were followed westward. The first 
cro ses the 'Windsor road half a mile nort.h of its junction with the old. 
Cobequid road, the old Hammond's plains road at the south end of 
Sanely Lake, and Karney's road at the head of Karney's lake, beyond 
which it strikes the granite mass. Many quartz veins have been pro
spected to a small extent along this line, partirularly in the vicinity of 
Karney's lake, where veins showing a little gold have been opened. 

"Some five miles and a half furtirnr north is the anticlinal fold of 
the Oldham gold .district, which flattens out and disappears three miles 
east of the mine; while to the westward its axis dips westerly so fast 
that at the railway bridge on the inlet of Grand lake, the lower 
auriferous quartzites are entirely covered by the upper graphitic 
slates. The latter form here a belt nearly three miles wide, crossing 
the Windsor road between the Upper Sackville post office and the 
fork of the roads, one mile south of :211iddle Sackville post office and 
striking the granite mass at Hammond's plains. Good paving slabs 
and a little roofing slate were quarried in this belt at Beaver Bank 
station, where the stratification is horizontal and the cleavage perpen
dicular to it, making the splitting very easy. Outside the district of 
Oldham this anticlinal is apparently of no economic importance. 

"Two miles north of it is Carroll's Corner anticlinal. It crosses 
Key's Brook half a mile above the road, where some explora,tory work 
on two or three auriferous leads was done a few years ago, and running 
westward crosses the Shubenacadie river, along which it is concealed 
by a narrow basin of Lower Carboniferous rocks, passes about Enfield 
station, strikes the outlet of Grand lake and its north-western shore 
at the mouth of Rocky brook, crosses Sandy lake, the north end of 
Square lake and the Windsor road at Lewis lake and ends at the 
mass of granite on Pockwock lake. That no prospecting has been 
done along this anticlinal west of Key's brook is prnbably due to its 
being in great part covered 11y forest and thick soil, but no doubt sys
tematic exploratory work would reveal auriferous veins, especially 
between Grand lake and Lewis lake. 
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PRECIOUS "The next folds further north are covered over at their eastern 
METALS. · · b i L c b ·f b · f tl s1 b d. extremities y tie ower ar om ernus asm o ie 1u enaca ie 
Discovery and . . . 
development. river and have not been met with to the eastward. It is very probable, 
Gold. however, that the first anticlinal passing through South Uniacke 
:N'ova Scotia. gold district and the black slate belt north of it are the prolongation 

of the folds already traced immediately south of the Lower Carboni
ferous basin of the Upper Stewiacke river. The South Uniacke 
anticlinal, unlike any other fold, has flat dips on its south side for a 
distance of over a quarter of a mile, while its north side is perpen
dicular. The rich "Hard lead," worked by Mr. Thompson in this dis
trict, lies as much as 900 feet north from the apex of the fold. But it 
is important to notice here that this lead, like most of the richest leads 
worked in the province, is situated at the limit of the curvature of the 
denuded fold, or in other words where the dip of the fold, after having 
gradually increased from 0° at the apex to an angle varying from 
45° to 90°, becomes uniform, and does not change for a certain dis
tance. It is, to a certain degree, for the same reason that in sharp 
anticlinal folds the richest leads are situated near the apex, as at the 
districts of Salmon river, Fifteen l\iile stream, iGllag, Caribou, 
Mooseland and the west encl of Oldham; while in broad anticlinal 
folds, like those of Renfrew and the east encl of Oldham, the richest 
leads are generally at a considerable distance from the apex. The 
anticlinal appears to extend only a short distance east of the gold dis
trict of South Uniacke, but to the westward a great many quartz leads 
might be prospected with ad vanta,ge as far as the \Vindsor road which 
it crosses a quarter of a mile north of the county line to come against 
the granite west of Lacy Mill lake. 

"The black slate belt, in the synclinal trough between this anticlinal 
and the next, is one mile and three-quarters wide where it cros es the 
Renfrew road about the north end of Grand lake, but further west, 
at the Eller settlement on the Windsor road, a small anticlinal fold 
brings up a band of lower 'whin' rocks one mile wide, thus dividing 
t he slate belt i11to two bands, the south one three-quarters of a mile 
wide extending but a short distance further west to the grnnite mass 
on West lake, while the north band, only a few hundred feet wide, 
disappears and is replaced by 'whin ' before reaching the granite 
mass. 

"North of the slate belt is the Mount Uniacke anticlinal fold. Its 
-eastern end has the form of a broad elliptical dome, on the south side 
of which are situated the Renfrew gold mines operated for many years, 
hut very little worked at present. Running westward, this anticlinal 
passes south of McGrath lake, and west of Beaver Bank road it 
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appears to have been disturbed by a fault with a thrust of a mile or PnEcroi::s 
so to the south on the west side. Resuming its course westward, it ME'.l'ALS. 

has all the leads of the gold district of Mount Uniacke, once so exten- ~;!~f;;iie~~cl 
sively worked, on its south dips, and crosses the Windsor road at the Gold. 

middle of the lai·ge bog, half way between Mount Uniacke station and Nova Scotia. 

Lakeland, beyond which it comes in contact with the granite. This 
anticlinnJ, the most important in the region surveyed and the fault 
above mentioned require further examination. Suffice it to say at pre-
sent that systematic explorations in the last two mentioned gold dis-
tricts would certainly bring to light <t great many new auriferous leads 
and th11t many leads worked to small depths and 11bandoned in the 
earlier days of the districts could now be worked with profit by the 
impro,·ed and more economical methods of mining of the last few 
year~. 

"The 11uri£erous quartz veins worked to some extent a few years ago 
at East Rawdon ::tre apparently on a small local fold of the lower 
'whin' rocks near the southern edge of the Rawdon slate belt and 
requii'e further examination. 

" Some three miles and three-quarters north of the J\Iount Uniacke 
anticlinal is the broad and well-known slate belt of Rawdon Hills. 
The eastern point of this belt extends as far as the Bar settlement, 
where it is covered by the Lower Carboniferous. At Upper Rawdon it 
has a width of five miles and a half, on the Beaver Bank road, between 
George \V,tllace's and the Gore; at Central Rawdon, of four miles 
between South Rawdon post office and v'{oodville; it extends west a 
short distance beyond Upper Newport and Ardoise hill, where it is 
coYerell by Lower Carboniferous gypsum and limestone. These rocks 
are lithologically the same as those of the upper graphitic sl11te group 
of the Lower Cambrian, like them they rest conformably, along their 
southern limits, on the lower quartzite rocks and are undoubtedly of 
the same age. Certain forms from the slate of the orthup mine, 
Central Rawdon, believed to be of organic origin, have led some to 
suppose that they were newer; but a large number of specimens col
lected here by Mr. Fletcher in 1890 and last summer by the writer, 
have been found on microscopic examination by Mr. T. C. Weston* to 
be merely dolomitic concretions. 

" The Rawdon slate belt is plicated in a synclinal and anticlinal fold. 
The latter passes 11 short distance north of Central Rawdon, and at 
Upper Newport, brings up along its apex a narrow ridge of the lower 
quartzite group with numerous quartz veins, some of which (one mile 

*Summary Report of the Geological Survey, 18()0, page 40; Trans. N.S. Inst .. 
Sc., Ser. '.l, Vol. 1, page 137. 
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1'REcrous west of Upper Newport post office) were prospected and found to be 
M.ETALS. auriferous. Quartz veins of great width and length, cutting these up-
D1scovery and . . 
development. tilted slates at a nght angle, are very numerous, and those worked so 
Gold. successfully a few years ago at Central Rawdon and found to contain 
Nova Scotia. such rich pockets, belong to the group of true fissure veins. No doubt 

these veins were formed by segregation out of the adjacent auriferous 
slates, but it is not probable that gold is as uniformly distributed 
through the whole thickness of these slates as it is through the 'whin' 
series, and moreover as no structural indication is yet known as a 
guide to the location of the auriferous cross veins, these slates will 
never be as tempting a field as the 'whin' series, where systematic 
prospecting along anticlinals directed by experienced mining engineers, 
well acquainted with the peculiar structure of the Nova Scotia gold 
districts, is likely to be successful. These Rawdon slates are, on the 
east, north and west sides unconformably covered by the Lower 
Carboniferous rocks. " 

New Bruns- NEW BRUNSWICK. 
wick. 

Gold and 
silver. 

Gold and Silver. 

Beyond a little prospecting, there is nothing to report. Mr. Bru
mell visited the province during the summer and gleaned the follow
ing information regarding one of the argentiferous galena veins of 
Gloucester county : 

J\Iillstrearn, "Millstream, Gloucester County, N.B.-No work was performed 
Gloucester Co. here during the year beyond tracing the vein for about two miles to 

the eastward and the mining and hauling of ten tons of ore to Bath-

urst station. 

" The owners have kindly furnished us with ,the following analyses 
of samples taken out by themselves during the year:-

No. 1. No. 2. 

Copper ............... . 0·14 per cent . . . .. .. . 
Gold (per ton 2,000 lbs.) 0·26 oz. 0·24 oz. 
Silver " 14·20 oz. 11 ·00 oz. 

No. 1.-By Ricketts and Banks, New York. 
No. 2.-By H. 0. Hofman, Boston. 
From vein further east, 
By A. E. Macintyre, St. John : 

Lead ............... . 
Silver (per ton 2,240 lbs) 
Gold ............... . 

No. 1. 
12·63 per cent. 
14·30 oz. 

0·70 dwt. 

No. 2. 
6·30 per cent. 
8·10 oz. 

less than 0·50 dwt. 
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PRECIOG~ 
i\IE'fALS. 

Discovery nnd 
development. 

The gold mmmg of this province consisted as in former years Quebec. 

of the working of the auriferous gravels of the Chaudiere district, Gold. 

in the county of Beauce, and of the Ditton district, in Compton 
county. In the former district an encouraging renewal of activity is 
apparent, and further attention is being paid to the quartz veins with 
a view to theic receiving a practical mill test. 

On this subject Mr. Brumell, who visited the district for the 
diYision, furnishes the following notes :-

"A short visit was paid to the Chaudicre gold region where active Chnudiere 

operations were confined to two points, viz., the Gilbert river and the gold region. 

Du Loup, both in Beauce county. 

"On the Gilbert river, Mr. W. P. Lockwood had a force of forty 
men employed on lot 13, DeLery concession. Here operations were 
being carried on by means of a slope 200 feet deep to a level connect
ing with a shaft about 175 feet to the south. The shaft was sunk 80 
feet through the following section :-

8 feet surface materials. 
13 " quicksand. 
43 " blue clay. 

1 " gravel. 
15 " bed rock, slate. 

"From this levels were run 140 feet to the south and 183 feet to 
the north where connection was made with the slope through which 
all the gravel and 'dirt' is taken out. From these main levels shorter 
ones had been run, taking out the gravel throughout the entire width 
of the old channel. The plant and appliances at the works consist of 
one steam hoist, one Cornish pump, one 12 horse-power boiler and one 
hor e-whim. 

"The pay dirt averages about six feet thick and is said to afford 
about $75,000 per acre, though in t he present workings they are get
t ing only about three ounces to the 'cap' of 8x 10 feet; this at the 
usual price of Quebec gold, $18 per ounce, would be $54 per ' cap.' 

"According to Mr. Lockwood, the old river channel has been 
\vorked out from lot 21, of DeLery, to lot 11, of St. Charles, as well as 
through a considerable number of lots in the lst range N.E., near the 
Chaudiere river. 

"On the quartz reefs of the seigniory little has been done beyond 
the locating of some thirty-five veins which occur. between the Gilbert 
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PHEciocs riYer and the village of St. Franqois, on the Chaudiere. They are said 
?.IETALS. to average over five feet in width and to afford a free milling ore. 
Discovery and '0 th D L . 't fl. . h l Oh d" development. ' n e u oup river near l s con uence wit t 1e au iere, 
Quebec. l\Iessrs. Gendron and Haycock have undertaken extensive operations 
Gold. for the fluming of the ;·iver, and intend erecting a small mill for the 

treatment of ores from the many reefs upon the river in the township 
of Jersey and seigniory of Liniere. 

Ditton. "In the township of Ditton, Compton county, a small amount of 

Siher. 

Ontario. 

Si h er. 

development work was done and sluicing begun on the Little Ditton 
river, and prospecting carried on upon the Salmon river and tributary 
creeks, though to what extent is not known, as the district was not 
visited." 

Silve1 ·. 

The only silver ores as yet discovered in this province are found m 
veins carrying galena, which is more or less argentiferous and is some
times accompanied by zinc blende and copper sulphurets. These have 
never been worked very extensively, although more or less explora
tory, and development work is always being carried on in this direc
tion. 

Lake Temiscmningue ..Jfine.-This mine was not operated during 
1892. It has been referred to in past reports. 

There was no activity in this direction to report for the year, other 
than a slight amount of prospecting work. 

O~TARIO. 

Silver. 

The officers of the division having been busy in other directions, 
were unable to visit the ,silver mines of the Thunder Bay district. 
However, from information receiYed from reliable correspondents in 
the district little 01· nothing was done beyond prospecting and test 
work on some of the less known properties. All the larger mines were 
closed during the year, various reasons being given. 

It will be useful here to reproduce the notes of the Ontario Govern
ment Inspector of Mines as given in the report of the Provincial 
Bureau of Mines for 1S92. This gentleman writes as follows:

"The 1\'I urillo mine as well as the St. Joseph mine on the adjoining 
lot have been lying idle during the year. 

" The Beaver mine suspended operations both in the mine and at 
the mill shortly after my last visit in July, 1891. A watchman has 
the care of the property. 
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" At my visit to the Badger mine in June a few men were employed PnEorous 

unwatering one of the shafts and doing a small amount of work by DM.El'ALS. d 
1scovery an 

W<ty of refitting some of the dilapidated places. The suspension of development. 

work on this mine, so largely productive in former years, as well as Ontario. 

the Beaver, I was informed was not for want of rich bodies of ore, but Silver. 

must be attributod to other causes, the chief one being the deprecintion 
of silver. 

"In June I exmnined the Climax mine, which is on mining location T 
145, half a mile north of the Porcupine and about one mile and a half from 
Siker Creek station on the Port Arthur, Duluth and \Ve tern railway, 
to which a gooJ wagon road has been built. The property is owned 
by capitalists of JUinne<tpolis and Canada, no company having yet 
been formed. J. H. Sinclair of )linneapolis, who resides at the pro
perty, has the entire superintendence of the works. There are two 
parallel veins on the property, rnnning 30 degrees north of east and 
300 feet apart. The mine has be1m worked constantly since the lst of 
December, 1891, with a force varying from six to thirteen men. 
Previous to the present owners puechasing the property some develop
menL work had been done in sinking two shafts to the depth of thirty
four feet each, one on each vein, and also running in a drift on the 
No. 1 or south vein about eighty feet. Another drift was run in on 
No. 2 or north vein thirty-five feet. 

" U ncler the 1 resent management the level on No. 1 ,·cin has been 
continued an additional 128 feet, mtiking its total distance 208 feet 
and following the mineral from the place of its intersection at fifty 
feet from the mouth of the drift, thus opening the vein 158 feet. At 
a vertical depth of thirty-one feet from the former drift another 
level has been driven in 135 feet, exposing the vein for a distance of 
seventy feet. In the first level, at a point fifty feet from its entrance, 
a winze has been sunk thirty-one feet to intersect the level below. 

" On vein No. 2 the old level was continued a further distance of 
forty feet, making a total of seventy-five feet from the entrance and 
following t.he vein the entire length. At a vertical depth of t hirty 
feet from this level another one was driven in 213 feet, following the 
lead for 123 feet. There is a valuable showing of ore in t his mine. 

" These workings are in slate formation, and the gangue consists of 
calc and fluor spar, quartzite, sulphide of iron and zinc blencle, holding 
leaf and black silver, with a small portion of galena. A force of ten 
men was employed. 

"Captain Rapsey informs me that W est Silver Mountain mine has 
been closed since May lst on account of the death of ~Ir. Drake, the 
owner of the property. It was expected work would be resumed so 

10 
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PRECIOUS soon as the necessary arrangement could be made with the estate of 
METALS. the deceased. At the time work was suspended shaft No. 2 had 
Discovery and l d d th f 149 f t development. reac ie a ep o "" ee . 

Ont:irio. " On the second level drifts had been extended to the dista,nce of 
Silver. 364 feet west and 198 feet east. Drifting in the first level, which is 

thirty-seven feet from the surface, had been continued to the extreme 
distance of 151 feet west, and at a point 125 feet from the shaft a 
winze had been sunk to the level below. 

" Since my last report but little work has been done in the lowest 
level. A considerable quantity of valuable ore had been taken out of 
the mine and shipped. Mr. Rapsey states in a recent letter that 'the 
mine never looked so well as when shut down.' 

" Discovery of the Gopher mine was made about two years ago by 
I. S. Roberts on the south half of lot 11 in the fourth concession of 
the township of Strange. The property is owned by a number of 
capitalists of Minneapolis, and the company formed is known as the 
Gopher Gold and Silver Mining Company. Capital stock $100,000, 
all paid up. Mr. Howard of Minneapolis is the managing director; 
office, 707, Globe Building. J\Ir. Roberts has the superintendence of 
the work at the mine. 

" Work was begun a year ago last April and continued until 
Christmas with from six to nine men. One shaft was sunk 104 feet on 
a vein of ten feet in width, and at fifty feet from the surface a drift 
was run in fifty-two feet on the vein and a cross-cut of a few feet was 
made. Assays from these workings show value of the ore running 
from $5 to $60 per ton. At a distance of 250 feet from the first, a 
second shaft was put down twenty feet on vein matter. No. 3 test 
shaft was sunk between the first and second twenty-one feet, in which 
was found a good showing of native silver. 

"The machinery consists of one 20 h. p. boiler, a 10 h. p. engine and 
a pump; but so far the pump had not been required for use. 

"An engine house and good dwelling hoGse, blacksmith's shop and 
drying room for the men have been put up. It was expected work 
would be commenced again about the first of August. 

"Work on the Augusta mine was suspended in November, 1891. 
Since the former report about sixty feet of drifting has been done and 
a shaft twelve feet deep sunk at a distance of 130 feet from the mouth 
of the last drift opened. Tn this shaft it is said good ore was found. 
Mr. Griffis, the manager, informed me that the property would be 
worked again about the first of September. 



INGALL. J MINERAL STA'IIS'rICS AND MINING. 147 s 

" Silver Bluff mine was lyino- idle. Mr. 1\foEwen, the manao-er of Ptrncrous 0 0 
METALS 

the Shuniah Weachu or East Silver Mountain mine, informed me that D. · · d 1scovery an 
work had been discontinued at this mine October, 1891. No ad- development. 

ditional work except exploring had been done since last report. Silver Ontario. 

Bluff, Crown Point, Silver Centre and Palisades mines were also Sih·er. 

lying idle. 

"Mr. McEwen has charge of a new property known as Guaranty 
mine, comprising 160 acres, situated on the fourth concession of. 
Strange, six miles east of Silver mountain. It is owned by a company 
in :L\'linneapolis; capital stock $150,000. I found twelve men employed 
under Captain James. A vertical shaft has been put down forty-five 
feet on a quartz vein. Boiler and engine 16 h.p:, with suitable hoist. 
An engine house and comfortable boarding camp have been built. 

"The Empire mine location comprises 135 acres, being lot 1 in 
the second concession of O'Connor, and adjoining the Beaver location. 
\Vork was done as early as 1889 by sinking a test shaft fourteen feet 
on the north part of the property. An opening was also made in the 
hill side on the south part of the location, opening a promising vein of 
ore, and a shaft was sunk fourteen feet. North of this opening, 112 
feet, a shaft has been sunk sixteen feet deep, exposing good ore, and 
west of this opening another shaft has been put down twenty-six feet. 
Work has been retarded on the property on account of inflow of water. 
This mine gives an exhibit of very rich ore. 

"The property known as R20 mine is situated in the township of 
Scoble, comprising eighty acres. It is about twenty-five miles west of 
Port Arthur, adjoining Rabbit mountain, and is owned by Joseph 
Brimson and R. E. Mitchell, both of Port Arthur. This mine, 'which 
is due south one and a quarter mile from the famous Beaver, has been 
worked since November, 1891, and had a force ~f seven men employed 
when I was there. T. R. vValker of Port Arthur has the management 
of the work. 

" A vertical shaft seven by ten feet was sunk to the depth of ninety
eight feet, following the vein, which is from three to four feet in 
width, * * * * The shaft was still 
in the trap rock, but the slate formation was expected to be reached 
at an additional depth of from fifteen to twenty feet. Hoisting was 
done by a whim. A boarding house, sleeping camp, dry house, sta
bling and a blacksmith's shop have been erected. 

"Upon examination of the Lily of the Valley property, which I 
visited on June 14th, I found that two distinct veins of ore had been 
ope;ied and traced for a distance of about fifty rods. Their course is 
east and west. 

10~ 
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PnEcrous "Starting at the farthest point east, the two veins are about 300 
METALS. feet apart. The north vein runs due west and the south vein north of 
r:~~l~;~e~~d west, so as to form a junction with the other vein at a point fifty rods 
Ontario. west. The first discoveries were made on the two veins nearly opposite 
Silver. each other, and about midway between the two extremities. A shaft 

was sunk on the south vein a little west of the place of di covery to 
the depth of twenty feet, showing the vein between well defined walls 
to be three feet in width. At a distance of 200 feet east of this shaft, 
on the same vein, another shaft has been put down to the depth of 
nine feet. The first five feet passed through clay, when rock consist
ing of spar and quartz wa reached. The four feet of sinking in the 
rock showed the vein to a width of six feet. Work was bein"' done in 
this shaft at the time of my visit. 

Gold. 

" On the north vein, which is now designated the main Yein, and 
nearly opposite the first shaft, a third shaft has been sunk to the 
depth of thirty feet, exposing the vein to a width of ten feet, but the 
full width had not yet been determined. The mineral has been fol
lowed from the surface to the bottom of this shaft. Work had been 
suspended on this shaft for two months, and it was partly filled with 
water. At this time about twenty tons of high grade ore had been 
taken from the mine. 

"Since writing the above, a recent note from Mr. Hugh Munroe, 
Crown timber agent at Port Arthur, informs me that a shaft has 
been sunk to a depth of twenty-five feet, with a showing that is really 
good. He states: 'I saw ore that would assay $7,000 per ton.' 

"I have been informed that the main vein has been traced by sur
face working a distance of three miles east and one and a half lllile 
west." 

Apart from prospecting and some little development there is nothing 
to note regarding the deposits of argentiferous galenas scattered 
throughout the province. 

Gold. 

The gold-bearing veins of this province continued to receive atten
tion. The mines have so far, however, hardly progressed beyond 
the development stage, so that the province has as yet remained in the 
background in the matter of the production of gold. 

The chief features were to be found in the renewal of operations in 
sundry gold-bearing veins in the Madoc and Marmora diRtrict in 
Hastings county; the testing of several veins occurring in the Huronian 
belt of rocks extending from Sault Ste. Marie to Sudbury and beyond 
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in Eastern Algoma and in the reopening of some of the chief mines in PnE"crous . . ~~ 
the same format10n around the Lake of the Woods m Western D" d 

1scovery an 
Algoma, at which latter place several mines were erecting new milling development. 

plants to treat their ores. Ontario. 

None of these were visited by any of our ofricers during the year, Gold. 

but the subjoined interesting details reproduced from the report of the 
Provincial Mining Bureau will give an idea of the nature of the 
operations inaugurated. 

"The Sultana mine is situated eight miles from Rat Portage, on the 
Indian reserve, location X42, and is owned by Messrs. John F. Cald-
well of ·Winnipeg, holding fifteen-sixteenths, and H. Henessy of Rat 
Portage, one-sixteenth. Mr. Caldwell holds the mineral claim X43 
Indian reserve and B38, comprising 40 acres. n1r. vV. M. Caldwell 
has the management of the property. A few men were at work from 
the beginning of the year, and in March the force was increased to 
eight, who had been constantly employed up to June, the date of my 
visit. 

"The place of working is near the landing or dock, and the ore is 
remo;-ed from the opening in wheelbarrows to the place of shipment 
An open cutting has been made to the distance of 250 feet in a north
east direction, following the side of the lake, and has been worked to 
the depth of fifteen to eighteen feet, showing a width of vein of twenty
seven feet. The lead has been traced between granite and slate, a dis
tance of about twenty chains. The lowest cutting is only five feet abm-e 
the high-water mark of the lake. About 130 tons of ore had been mined 
and removed to the dock ready for shipment to the reduction works at 
Rat Portage. Other openings had been ma<le in the property the fall pre
vious. One which I especially noted is about 500 yards in a southerly 
direction from the present workings, on a steep elevation, and from 
which 350 tons of ore had been mined and taken to the mill at Rat 
Portage. A comfortable boarding house, a blacksmith shop and con
venient docks have been built. It was intended to put on additional 
force and use steam power for drilling and other purposes so soon as 
the ore could be properly treated at the mill in the town. 

"A force of thirty-two men was employed at the mine and mill at the 
close of the year. Mr. Margach of Rat Portage in a recent letter 
states that a stamp mill, with rock crusher for pulverizing and Frue 
vanners for concentrating the ore, is in successful operation at the mine. 
I note also by a late communication through the papers that a fine gold 
brick has been turned out of the works as proof of the value of the ore 
a.nd the successful method of treating it. On Sultana Junior six men 
were then at work. 

' 
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PREorous "The Northern Gold Company, formerly known as the Gold Hill 
JUETALS. C d k" l . h. h . . d 
D

. d ompany, are engage wor mg t 1eu· prospect, w ic is situate on the 
1scovery an 

development. mainland twenty miles south-east vf Rat Portage, and contains 906 
Ontario. acres held in fee simple. This discovery was made eight years ago by 
Gold. Mr. George Dulmage, the present superintendent of the work. D. B. 

' 

Burdette of Belleville is president, and J. R. "Wright is the business 
manager. Ten men had been employed for the past year and their 
number was increased to thirteen when I visited the property. The 
workings consist of a shaft sunk to the depth of twenty-eight feet, with 
other openings following the lead for at least a mile. Shaft No. 2, the 
present place of working, has reached a depth of forty-five feet at an 
angle of 45 degrees, following the mineral between well-defined walls. 
The vein matter is nine feet in width, with about three feet of pay 
streak. 

"A carload of the ore taken f~om these workings had been sent to 
Minneapolis to be tested by the Leede process, and so satisfactoq was 
the trial that an order was gi' en for a plant to be put up at the mine, 
although formerly stamps and other machinery of the ordinary class for 
a mill had been ordered ; these were abandoned. The whole of the 
plant for the new process was expected to arrive and be placed in posi
tion for work in a month or two. The boiler is of 4-0 horse-power. 
The ore will be roasted by gas generated from petroleum, using twelve 
barrels daily. About 150 to 175 tons of ore were ready for treatment, 
and by the Leede process this ore will be reduced to bullion. A tram
way is now being constructed from the mine to Moon bay, a distance 
of one and a half mile, which will be in use shortly. Through a re
liable correspondent I am informed that twenty-four men were work
ing on this property at the end of the year. 

"The Homestake mine is on a strip of the mainland at Yellow Girl 
bay, about 25 miles in a southerly direction from Rat Portage, and is 
owned by the Homestake Company of Algoma, with capital stock of 
$300,000, in shares of $1 each. About 65,000 shares have been dis
posed of, and the proceeds are to be used for development purposes 
and constru cting a mill at the mine. 

"Mr. Heldrith, a member of the company, is manager of the works, 
and at the time of my visit had mined about fifty tons of ore, twenty
five of which had been taken to the reduction works at Rat Portage. 
H e had a contract to deliYer 1,000 tons at Rat Portage, which he ex
pected to accomplish at the rate of thirty tons daily. The proceeds 
are to be used for the further exploring and developing of the property. 

"A letter in January, 1893, from \Villiam Margach, Crown timber 
agent, states that ' ten men are at work on the mine, and ~1essrs. 
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Heldrith & Chadwick have a stamp mill which they propose putting in PnEorous 
. METALS. 

operat1on.' . Discovery and 
"The Dead Broke mine is located on P64, Red Rock island, about devel~pment. 

·1 . h 1 d' . f R p d . Ontario. twenty-two m1 es m a sout er y irect10n rom at ortage, an is Gold. 

owned by Jeff Heldrith. 

" Work on this mine was commenced in April last with t en men, and 
the vein has been stripped fifty feet in length and nearly the same in 
width. A open cut has been made twenty feet in length and twelve 
feet in width and a few feet in depth, from which about seventy-fiYe 
tons of ore have been removed, and showing by frequent assays from 
$7 to $133 per ton; twenty-five tons of the ore have been taken to 
the reduction works to obtain a mill run. The work was interfered 
with by the inflow of water, and a new opening has been made 
at the distance of 130 feet from the formP.r one and the tunnel has 
been driven in twenty-five feet. It is intended, I was informed, to put 
on an increased force and work the property on an extensive scale. 

"The Gold Creek mine is situated near Pine Portage bay, one mile 
from the point at the head of the bay. The location comprises 180 
acres P 347, and is owned by Messrs. E. H. Kendell, Samuel Whiting 
and Joseph Thompson, all of Rat Portage. The discovery was made 
in 1890 ; work was commenced with a force of seven men in the fall 
of 1891, and has been continually carried on under the direction of 
G. F. Ernst, who has had large experience as a miner and who now 
holds the property under lease. A vertical shaft has been sunk to the 
depth of fifty feet, following a vein with average width of nine feet from 
the surface to the bottom of the shaft. The shaft is well timbered to a 
depth of fifteen feet through the clay and sand, where a firm slate for
mation has been reached with well defined walls requiring no supports. 
Two test pits have been sunk, one eight feet on a vein of ten feet in 
width, and the other sixteen feet deep on vein matter of fourteen feet 
width. The vein has been followed on the surface by openings at in
tervals for the distance of 500 feet west, and in a southerly direction 
for 2,000 feet. A force of seven men was employed at the date of my 
Yisit in June. 

"About 300 ~ons of ore had been taken out and was being conveyed 
by tug to the reduction works n,t Rat Portage for treatment. The 
place of shipment is at Heenan's point, a distance of one-third of a 
mile from the mine, where a convenient dock has been built. The 
ore which was being shipped had been taken to the dock in the winter 
season. A good roadway was being constructed from the mine to this 
dock. 
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PHEc10us "A good boarding house and shaft house have been built, and the 
METAT,S. h l f I k . d b h" . b d 
D. d w o e o t 1e wor m an a out t is mine has een done in an excee -

1scovery an 
development. ingly neat and substantial manner. 
Ontario. 

Gold. 
"Eight miles from Rat Portage, and near Sultana island, the Ontario 

Mining Company own a location on which a shaft has been sunk to the 
depth of fifty feet, from which excellent samples of ore have been 
taken. The property is owned chiefly by -Winnipeg capitalists. 

" The Winnipeg Consolidated Gold and Smelting Company own a 
property on BigStone bay, eighteen miles out from Rat Portage. Several 
years ago this property was worked for one year. A shaft was put 
down 120 feet and drifts run in with such excellent results that a 
stamp mill was put up. The ore was of good grade. 

"The Pine Portage mine is situated one mile inlandfromPinePortage 
bay, and about eleven milEs from Rat Portage. A shaft has been sunk 
120 feet and about fifty feet of drifting done. The property is regarded 
as valuable, and a watchman resides upon it. l'\Ir. Dobie, one of its 
chief owners, stated that it was probable work would be resumed during 
the present year. 

"The Climax mine, owned by A. Egan of Winnipeg, is situated on 
Big Stone bay, about ten miles from Rat Portage. From an open cut 
in the side of the hill 600 or 700 tons of ore have been raised, most 
of which has been taken to the reduction works at Hat Portage for 
treatment; thirty-six assays showed the average value of ore to be Sl 9 
per ton. 

" The Kee,Yatin mine is situated on Hay island, ten miles from Rat 
Portage, one of the largest islandf' of Lake of the Woods, which may 
be regarded as a lake of islands. It is owned by Good & Jones, of 
Winnipeg. 

"On the Heenan mine, which is one mile south of the Keewatin, a fifty 
foot shaft has been sunk ; it is the property of the owners of the 
Keewatin mine. 

"On Boulder island, containing twelve or foul'teen acres, a discoYery 
was made a few years ago, a considerable amount of development work 
done, and a mill put up, which was afterwards moved to the Consoli
dated mine. The property is owned by "William Gibbons and others of 
-Winnipeg. 

"On Fish island, near to Boulder, a promising discovery was made 
seven years ago, and the property was obtained by a company of 
capitalists from California and worked to a limited extent. One shaft 
was put down thirty feet, when the work was suspended for the same 
cause as on the Boulder and other properties-a disputed title. 
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"The El Diver mine is on location P351, which comprises eighty acres PnEcroi;s 

d . •t t d t d t ·1 th £ R 1 d t t• !E'l'ALS. an is s1 ua e wo an a quar er mi es nor rom o~s an s a ion, . 
C d . p "fi ·1 · l ·1 f R p Tl D1sco,·ery and ana ian ac1 c ra1 way, e1g it m1 es east rom at ortage. ie pro- development. 

perty is owned by :Messrs. J. \V. ·webster iind E. W. Gaylord of Ontario. 

Cleveland, Ohio. Mr. Gaylord has charge of the works of the mine. Gold. 

""~ork was commenced in October, 1891, with a force of five men, 
which was increased to seven during the winter. Ten men were em
ployed in June at the time of my inspection. The principal shaft has A 

been sunk to a depth of sixty feet, following the vein matter from the 
surface with an average of two feet of pa.yore. The work was being 
done by contract, and about 200 tons of ore were on the dump. 

"A mill for concentrating the ore has been erected, and the machin
ery would be in place and all running in about a month. The concen
trates were to be treated at the reduction works in Rat Portage. It 
was intended to continue operations both at the mine and mill with a 
sufficient force to fully test the value of the mine, and to increase the 
work as the development would warrant. The owners bold the pro
perty with a view of working it, rather than as a speculation. A 
dwelling house with office was being constructed, and a good boarding 
house and blacksmith shop have been completed. Other prospecting 
was being clone on the property. I directed the attention of the mana
ger to some necessary work to be done for the protection of the work
men in walling off the ladder-way in the shaft and timbering near the 
surface. 

"ilir. \Vebster also owns P288, comprising eighty acres, known as the 
Caribou, about half a mile from the station, upon which some develop
ment work has been done with excellent showing of mineral. 

"The last of October I received a communication from Mr. Gaylord 
stating that the necessary work for the safety of the mine had been 
properly done, also that the shaft had been continued to the depth of 
seYenty-tive feet, and a shaft house was being built. A friction power 
hoist has been purchased from the Jenckes Machine Company, Sher
brooke, Que., which will be run by rope belt from the mill. The mill 
building has been increased to double its size and the mill dam raised, 
greatly increasing the supply of water for power. The dwelling house 
with office have been finished, an ice-house built, and also an additional 
barn and stabling accommodation. 

"The pulverizer which was on hand when I was there has not proved 
a success, and a Crawford mill has been put in in its place. It was 
intended, :Y.lr. Gaylord writes, to push the work forward throughout 
the winter both in mine and mill if water supply and weather should 
permit. He also writes: "We have purchased a property two miles 
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PaEcrous south of Rossland (eighty acres) known as the Treasure. The ore 
:METALS. l . f Id . b d I f d 
D. d t iere carries ree go in a un ance at tie sur ace ; we are own 

t ·covery an 
development. about twenty-eight feet. The showing at the bottom is not as good as 
Ontario. at the top. The vein measures from two feet to six inches wide. \Ve 
Gold. have erected several log buildings, such as boarding house, blacksmith 

shop, ice-house, barn, magazine, etc. \Ve intend to push the work on 
the shaft this winter, but shall not erect a mill before spring." 

"About the middle of June I Yisited the Gold and Silver Reduction 
vVorks in the town of Rat Portage. The capital stock of the company 
is $200,000, with about one-half this amount paid in and used for the 
construction and outfit of the mill. Charles Brent has the superin
tendence of the work and J. P. Larkins of Rat Portage is the secretary 
of the company. Through the courtesy of these gentlemen I had an 
opportunity of carefully examining the works, and obtained through the 
superintendent a full explanation of the process being adopted in the 
extraction of the precious metal from the ore. The mill had just 
started up and about nine tons of ore were running through daily with 
the exception of being treated in the chlorination department, which 
was not yet fully completed. A large quantity of ore was being 
delivered on the dock at the mill for treatment, and it was expected a 
full supply would be obtained from the mines operated in the vicinity 
to keep the works constantly running. I forego giving an account of 
the mill taken at the time of my visit, as by the favour of :;\fr. Brent 
the following note has been recently received describing the process, 
results, changes and prospects of the reduction works and other mills, 
and the condition of several of the mines, which may be permitted in
sertion here as a matter of much information and interest. l\Ir. Brent 
writes:-

"'As to the reduction works, I regret to say that we shut down 
in August of last year owing to the fact that the pulverizing machinery 
proved useless. Our plan in brief was as follows : The orP 
(gold) is crushed wet to forty mesh, the free gold extracted on plates 
and by pans and settlers ; the tailings from these were concentrated. 
The concentrates were roasted in a reverberatory furnace and treated 
by chlorination. 

"'I am glad to be able to inform you that a wealthy American syn
dicate has purchased the reduction works and will put in new and 
suitable machinery to properly reduce the ores of this district. 

"'As to the mines : things look very favourable at present, and if 
appearances are to be trusted a boom in mining will take place in the 
spring. 
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" ' During the fall I put in a ten stamp mill at the Sultana, which is PnEcroi:;s 
. f 1 . d . 1· .d d I t METAr.s. 111 success u operatwn an is a c iv1 en payer. am sorry o say, . . 
h l 1. 1 h b d · I h f · . d I Discovery and owever, t mt very itt e as een one 111 t 1e s ape o m111rng eve op- development. 

ment. The machinery consists of a hoist to bi·ing the ore to the mill ; Ontario. 

a seven by ten Blake crusher; ten stamps of 850 pounds each in two Gold. 

batteries of five stamps each, with inside copper plates and twelve-foot 
electro-silvered copper tables. The tailings are treated by concentra-
tion over two improved Frue vanners. 

" 'I am at present in charge of the mill at the Bulldog. We are 
putting in two ten-ton Crawford mills. The company is pursuing a 
policy of vigorous underground work and at present (fifty feet) the 
mine looks well. 

"'Our next neighbours at Gold Hill have completed a new mill to 
be operated by the Leede process. This is a process of roasting by gas 
manufactured from crude petroleum, followed by amalgamation in 
pans, gold plates and Cook amalgamators. 

"'At the Treasure, south of the C. P. R. at Rossland, they are 
sinking with good prospects, and will put in a mill in the spring. 

"'At the El Diver a Crawford mill has been put in place, but they 
are tied up for water. They are sinking with fair prospects of 
success. 

" ' The Rajah Mining Co., an English syndicate, is operating on a; 

piece of property five miles from H.at Portage, in a north-east direction. 

" 'The Bullion Mining Co. is sinking a shaft about five miles north 
of town. 

" ' The Homestake Co. is sinking a shaft on Middle island with good 
showing. 

" 'A large amount of prospecting will be done as soon as spring 
opens. " 

"The Ogema mir:.e is situated in the new township of Dorion, about 
eight miles from Ouimet siding, C. P. R., forty miles east of Port 
Arthur and seven miles east of Pearl River station, which is the post 
and express office for the company. 

"The Ogema Mining .and Smelting Company was organized under 
the laws of New J ersey and Ontario, with a paid-up capital of $150, 000. 
The property comprises 400 acres. :M:r. John C. Smith, one of the 
shareholders, is manager for the company and has charge of the works 
at the mine. vVork has been continued since September, 1891, when 
it was begun with a force of five men, but increased to ten at the date 
of my visit, June 25th. A good team is used by the company in 
assisting to build the government road leading out in the direction of 
the mine, and hauling in machinery and supplies for the mine. 
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PRECIOl.'S "In addition to considerable surface workings, a shaft of eight by ten 
M.E'l'A r,s. feet has reached a depth of fifty feet, following the lead of galena and gold 
Discovery aud · · "d l f 1 development. ores from the surface to the bottom. The vem is the full w1 t 1 o t ie 

Ontario. 
Gold. 

shaft at the place of working." According to the same authority 
pockets of richer ore are said to occur at places in the vein yielding by 
assay as high as $668 in gold with $8 in silver. This richer ore is 
barrelled. A large amount of lower grade ore is also to be found in 
the dumps and workings assaying about 65 per cent of lead and ~7.50 
in silver. 

"The mine is I rovided with a good outfit for convenient and rapid 
working, consisting of one 15 h. p. boiler and one 12 h. p. engine, a 
Copeland & Bacon hoist machine, machine drills, steam pumps, etc. A 
pony saw-mill has also been erected to cut the lumber and fuel 
required at the mine. 

"Suitable buildings have been constructed; shaft-house, engine-house, 
blacksmith 's shop, cooking and sleeping camps; also a ~uperintendent's 

residence with office attached, a warehouse and stabling sheds for 
horses aud implements, and a magazine. The mine was in a good and 
safe condition. 

"In a communication received from the manager of the mine since 
the close of the year he informs me that the mine is still being vigor
ously developed, although work has been suspended for a short t ime on 
account of the extreme cold. Two shifts of men were to be put on 
almost immediately. In reference to the Crawford mill he writes: 
' Owing to the immense amount of oxide in our ores, the Crawford 
mill did not give good results. It is a well-known fact that amalga
mation is prevented by oxides, particularly that of iron. The Craw
ford mill, however, is the most perfect pulverizer and amalgamator I 
know of, and I believe is doing a grand work on the free milling ores 
at Rat Portage. ' He also states : '\Ve have increasingly strong 
indications of a rich deposit of gold and silver. ' 

" A large amount of prospect work has been done on the property 
known as the Ophir mine, north of Thessalon, and very excellent 
results obtained. Specimens of nuggets have been widely distributed 
muong mmmg men. Rar~ specimens, I learn, have been forwarded for 
the Columbian Exposition at Chicago. The property has been acquired 
by a syndicate of Duluth capitalists. 

"The Creighton gold mine is situated three-quarters of a mile from 
the V errnilion river, in the township of Creighton. It is being worked 
by an Ottawa syndic<ite, of which Mr. Seybold is president, and the 
work on the property is under the direction of J. R. Gordon, C.E. 
Two lots, 11 in the fourth and 11 in the fifth concession, have been 
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located and development work has been done on both. When at the P1mcrous 
mine the last of June a shaft had been sunk fifty feet at an incline of DM·E'rALs. 

. . . 15covery and 
forty degrees, followrng the vem from the surface. The outcroppmg development. 

quartz, bearing gold, could easily be traced for 500 or 600 yards south, Ontario. 

* * * * The vein matter at the place of Gold, 

working is about fifteen feet wide and contains gold of the value of Sl 2 
to $20 per ton. A 20 h. p. boiler and a 15 h. p. engine are used for 
running the steam drill, and a pulsometer pump, discharging when 
operated a 2t-inch volume of water. Six or eight men were employed 
when I was there. 

"A good road has been built from the mine to the river, down which 
the chief supplies for the mine are brought, and a comfortable log 
building has been put up for boarding and lodging the men. 

"I visited the property of George Bennett of Chelmsford on :\lay 
30th, which is four and a half miles from Chelmsford station on the 
main line of the 0. P. H.., west of Sudbury twelve miles. 

" This property is on lot 6 of the first concession of the township 
of Balfour, and was being worked for gold and silver by a few men. 
A shaft had been put down thirteen feet and drilling thirty-five feet from 
the bottom of the shaft. About 200 feet from this place another boring 
has been made to the depth of twenty-five feet. The surface forma
tion is slate, with quartz underlying. 

"Assays have been made of ore taken from the surface and from the 
bottom of the shaft, and also from the deeper borings, showing from 
$2 to $8 of gold and from $1 to $5 of silver per ton. A good level 
road ha~ been buil t from the station to the mine. 

"A go"d property was located in the fall of 1891 about twenty miles 
east of Sudbury, thirteen miles north-east of ·w ahnapitae station on the 
Canadian Pacific railway, and six miles east of Wahnapitae lake, near 
lake Kookogaming or Rabbit lake. The di covery was made i11 a swale, 
where in drift boulders free gold was found in the form of small nug
gets. The property was obtained by Colonel Shaw, A. McArthur and 
others of Toronto, who engaged Peter McKellar of Fort 'William to 
examine and report upon the property. Mr. M:cKellar traced the 
boulder3 to their place of origin, a distance of only 200 feet, where 
several segregrated veins where found. An assay test made from one 
of these veins by Mr. ~IcKellar showed as high as $2,400 per ton of 
coarse free gold. Frequent assay" showed quantity, from traces to the 
amount named. Other la,rge well defined veins are found upon the 
same property which show free gold at the point of exposure, but are 
chiefly covered. 
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PnEc1ous "It is intended to prosecute further work at an early date to test the 
~I_E'rALS. value of the property and, if satisfactory, operations will be commenced 
:01 covery and 1 1 d . bl h' . d d f ffi . l 1 development. on a arge sea e an sUtta e mac mery mtro uce ore crnnt y wor ;:-
Ontario. 

lfold. 

Belmont 
gold mine. 

ing the mine. 

"From the present indications Mr. nicKellar, who gave me the fore
going description, regards the property as one of encouraging promise. 

"A mine containing some gold and silver was discovered in 1891 by 
A. D. Cummings of Nipissing on the south shore of Lake Nipissing, 
about two miles west of the mouth of South river. A limited amount 
of prospecting work was done in the early part of the year by John 
l\foAree, P.L.S., at the instance of A. A. \Vright, 273, Chestnut street, 
New York. The work done was in making excaYations at seYeral 
points on the vein and in sinking a shaft six by eight feet to a depth 
of thirty-five feet. The vein is about twenty feet wide, and the gangue 
consists of quartz, country rock and gneiss. 

"To fully test the value of the property Jnr. l\foAree writes that the 
shaft will have to be sunk much deeper; 'that there is a good strong 
fissure vein admits of no doubt.' 

"In 1\'lay six men were engaged in working in the Ca1"callen shaft of 
the Belmont mine, in the township of that nrtme, which had reached 
the depth of 100 feet, being twenty-five feet additional since my last 
report. The gangue matter contained about 15 per cent of sulphurets. 
At seventy feet a level has been run a short distance, and a 
cross-cut shows the vein to be fifteen feet in width. In the O'Neil 
shaft additional sinking of ten feet has been done, making this shaft 
thirty-four feet and showing a similar grade of ore as that taken out 
previously. A few additional feet in depth has also been made in the 
Strickland shaft. The four Crawford mills set up in the village of 
Marmora had been run at the date mentioned to the extent of treat
ing 220 tons of ore taken from the mine, which ore was found to be 
highly refractory, carrying iron and copper pyrites. The results as 
given to me showed a saving of ninety-eight per cent, the assays indi
cating but traces of gold in the tailings not to exceed two per cent. 

"In the process of treatment the ore is passed through a Gates 
crusher and then introduced to the top of the mill by an automa
tic feeder in a continuous stream. It is there pulverized by nine 
balls of about seventy-five pounds each, which are constantly 
kept in rapid motion by a revolving disc which produces both 
a circular and lateral revolution, and by which the ore is ground 
to an impalpable mass, completely disintegrating the gold from the 
rock which then settles into the trough or sink at the bottom of the 
mill and forms an amalgam with the quicksilver, which has been 
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supplied to each mill to the extent of 125 lbs. There is a constant PREorovs 
' b f h "11 h" h METALS. stream of water injected into the mass at the ottom o t e ru1 , w ic D' d · . 1scovery an 

flowing over the disc serves the double purpqse of keeping the quick- development. 

silver pure and causing an overflow about two feet above, carrying Ontario. 

with it the pulverized silica or quartz and other ii:apurities and leaving Gold. 

below the precious metal. The ore is reduced to a fineness to allow of 
60 per cent to pass through a 200 mesh, 80 per cent to pass through a 
120 mesh, and all to pass through an 80 mesh screen. The loss of 
quicksilver in the test run was 2 lbs., the entire quantity used being 
500 lbs. for the four mills. By the ordinary process of retort the gold 
was run into a brick and the standard reached 92t per cent of gold 
and a small percentage of silver. 

"In August, at the time of my second visit, the mine was not being 
operated. In a letter recently received from A. W. Carscallen, M.P., 
he says: 'The Belmont mine is in full blast with a large Crawford 
mill running night and clay, and a second one to be added shortly. 
They h:we about thirty men employed and e\·erything is moving lively. 
The vein as it increases in depth is increasing in richness, and the out
look for this property is very bright indeed. I think the shaft is down 
about 120 feet, and they have started levels at thirty and seventy feet. 
The property is being worked by Middleton Crawford, the inventor of the 
mill, * * * * There are no other properties being 
worked in this section just now.' 

"T. D. Ledyard of Toronto, dealer in mines and mineral lands, writes 
that 'gold has been found in several places on the east half of lot 19 
in the first concession of Belmont. This lot is adjoining the one on 
which the new Belmont gold mine is situated.' 

"I have been informed that the Hastings .!\lining and !{eduction Com
pany have six men at work on surface ore of the Galting mine; also 
that a mill is under con truction at Marmora villa.ge for the treatment 
of ore by the Carter-Walker process, which consists in crushing and 
roasting the ore and forcing vaporized mercury through the pulp, 
which is afterwards treated in settlers. 

• "The Crescent mine was lying idle throughout the winter, but re-
opened early in June. At the date of my inspection, August 1 Oth, 
forty men were employed at the mine and mill. George McDougall 
had thA management, with \Vm. McDougall as assayer. J: N. Baker 
of Nova Scotia had the charge of the ·mill. 

"\Vork was continued on the Mackenzie shaft, which had reached a 
total depth of sixty-five feet in barren rock, crossing a vein of ore how
ever at the depth of fifty feet. 
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PREcrous "The shaft now known as the A shaft was being worked with a few 
J\lETAUl. • . h d 'd 1 . 
D

. d men, 111 contact wit goo ore. A consi erab e quantity of ore was 
. 1scovery an 

development. being taken from the large open pit, where the principal work was 
Ontario. being done. 
Gold. 

British 
Columbia. 

Silver. 

Notes by E. 
D. Ingall. 

" The mine is being worked with care, and apparently it is in a safe 
condition for the workmen. An open pit near the mill required fenc
ing, which the manager said would be immediately attended to. The 
mill had been running for only eight or ten days previous, and was 
treating about twenty tons of ore in twenty-four hours. For description 
of mine see former report. 

"A few tons of ore had Just been treated in one of the Crawford 
mills, but the cleaning up had not been finished, and the results were 
not known when I was at the mine. 

BRITISH COLUMBIA. 

During 1892 the mining for the precious metals showed some interest· 
ing features due to the di~covery of many veins carrying rich argen
tiferous galena ores in the vV est Kootenay district, details of which 
are given below. 

The extraction of gold from the placer deposits of the province was 
continued on the usual lines. As previously mentioned this industry, 
however, continued to decrease as in past years. 

Mr. Ingall spent the greater part of three months in examining 
numerous veins in the Illecillewaet and Kaslo-Slocan subdivisions of 
West Kootenay district. In reporting to the director, Mr. Ingall 
summarizes the results as follows:-* 

Silver. 

"It may not be amiss to summarize the conclusions arrived at as 
a result of the studies prosecuted in the new mining camps of '\Vest 
Kootenay. 

"As it was, of course, impossible to properly examine all the mineral 
deposits known to exist in any of these districts in the time at dis
posal, selections were made which should, as far as possible, be illus
trative of the different districts and varieties of deposits. The local 
features of these, as far as exposed by the developments made, were 
carefully studied and illustrative specimens for the museum were 
collected, together with samples for assay. In the camps tributary to 
Illecillewaet, on the Canadian Pacific railway, visits were made to 
the older claims in the immediate vicinity of that place, as well as tc). 

*Sumruary Report of the Geological Survey of Canada for 1892. 
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the newer discoveries in the Fish River valley and around Copper PnEmous 
h ·11 Tl . l f 11 . l . . TI L k }\K" l M~;TALS . I . leSe comprise t le o owmg c aims, viz. : le anar , .1.ap e D" 

. . iscovery and 
Leaf, Isabella, Bluebell, Jumbo, Sanquahar and Canboo, near Illec1l- develop1nent 

lewaet, and the Gold Hill and Copper Hill group of claims. In the 3'01~~~;:~ 
Fish River valley the chief points examined were the Elizabeth, Silver. 

Edinburgh, King Solomon, Herringback and Fishburn claims. 

" In the Illecillewaet district proper, beyond some prospecting and 
assessment work little was being done at the time of my visit; but 
development work was being conducted by Messrs. Ryckman, l\I.P., 
and Scott, and by :Messrs. Fishburn & Co., in the Fish River valley. 
The general description of the Slocan veins given below will serve 
equally for those of the Illecillewaet and tributary districts. 

"The Slocan district on the west si:le of Kootenay lake was visited · 
during September and October. 

"These new discoveries, made in the fall of 1891 and spring of 
1892, are situated about the headwaters of the Kaslo river, and 
between there and Kaslo City on the west shore of Kootenay lake. 
A number of discoveries were made later in the year on the shores of 
Slocan lake between the Columbia river and Kootenay lake. These 
could not, however; be visited, owing to lack of time ; and for the 
same reason it was found impossible to visit other discoveries in the 
Lardo River country and at various other points in the valleys of the 
Lower Kootena,y and Columbia rivers about which very glowing. 
accounts came tp hand. 

" Kaslo was reached in the beginning of September, and after all 
necessai·y arrangements were made the trail up the valley of the Kaslo 
river was followed to Bear lake, on the divide between that valley 
and the watershed of Slocan lake and river, and trips were here 
made to the various groups of claims distributed along the route. 

" Bear lake was reached on the l 9th of September, and an attempt 
made to reach the important group of mines on the surrounding 
mountains, but this purpose had to be temporarily abandoned, owing 
to the early ad vent of snow which effectually hid everything at that 
elevati on. Whilst waiting for the melting of the snow, a short exami
nation was made of the Ainsworth camp for the purpose of comparing· 
the conditions there with those of the Kaslo-Slocan camps, and thus 
connecting the work with that done by Dr. G. l\I. Dawson in 1890. 

"The snow having melted sufficiently, the examination of the Kaslo
Slocan group was continued and most of the chief discoveries were 
visited. The return of the snow on the lOth of October, however, 
again prevented the study of the surface showings at the Bonanza. 
King claim, of which nothing could be seen but the tunnel. This. 

11 
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PnEorous was much to be regretted as it was the chief claim in the Noble Five 
METALS. Group, the discovery of which has led to the rush to the district, and 
Discovery and · d" 1 11 b d" · I h f d development m irect y to a su sequent lScovenes. t was, owever, yet oun 
in British possible to see the Freddy Lee and Slocan Star mines on Carpenter 
Columbia. 
Silver. creek, owing to their being on a slightly lower level. 

" In returning it was intended to visit the Wellington and White 
Water claims, but the snow having reached the lower levels no further 
work could be attempted, and the return to Kaslo was made on the 
15th of October. 

"Much hopeful activity in the direction of prospecting and develop
ment work was manifest in this district, and not without foundation, 
high hopes were prevalent regarding its futurfl. 

"Towns were start.ed at N akusp and New Den vet· on the proposed 
wagon route for providing the Slocan claims with an outlet via the 
Colu~bia river line of steamers and also to Kaslo which is the 
terminus of the now completed wagon road, connecting with the 
Kootenay lake steamers by which ore can be shipped to the smelting 
works in process of construction at Pilot bay or to any point in the 
United States via Bonner's ferry on the Northern Pacific railway. 

"In a preliminary report such as this it would be impossible to give 
the results of these investigations, other than in very general terms, 
and all the detail of the evidence upon which these conclusions are 
based will be left for the complete report that it is intended to issue 
later. · 

"However, of the geological conditions of occurrence of the deposits 
visited and of their visible extent, etc., the main features are given 
below. 

"Proceeding west from Kaslo, the rocks noticed seemed to belong 
to two distinct series. A belt of green dioritic schistose and serpen
tinous rocks, following west north-west along the northern side of the 
valley '.'If the Kaslo river, whilst south of these the rocks are for the 
most part black shales and slates with gray interbedded bands, which 
evidently consist for the most part of carbonate of lime. The general 
dark colour of this series of rocks, varying from dark gray to black, 
would seem to be due to the presence of carbonaceous _matter, and is 
in striking contrast, both in colour and structure, with the general 
green colour and more metamorphic characters of the adjacent rocks 
to the north. The black shaly series are tilted, in places much folded 
and also at times induratecl. They frequently show local metamor
phism, which latter phenomena will probably be found in all places, as 
it evidently is in some, to be due to the action of the intrusive igneous 
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rocks which are visible as dikes and masses or areas, cutting both the Pn&crous 
METALS. 

before-mentioned series. 
Discovery and 

"The veins examined show in ireneral the character of fissures cut- ~evBel?tl?mhent 
u lll l'1 JS 

ting the formation, although sometimes conforming along the strike Columbia. 

with the inclosing rocks for considerable distances. Where occurring Silver. 

in connection with the calcareous bands of rock, there would seem to 
be a tendency to make large pockets in connection with the vein, or 
towards widenings of the vein itself. Strippings on some of these 
present surfaces of considerable extent, which, however, on further 
development have proved not to belong to the veins proper. The veins 
whilst usually found to be more persistent, are generally compara-
tively much narrower. 

"Although they show variations in structure these fissures in 
general carry galena in ribs, nodules, · etc., associated with an ochrey 
gangue locally termed carbonates. This ochrey material is said to 
assay well in silver in many instances, it being doubtless enriched by 
the presence of more or less argentiferous carbonate of lead, or, as was 
plainly visible in some cases, by the presence of disseminated native 
silver and argentite, doubtless resulting as secondary products from 
the alteration of the argentiferous galena. 

"The galena varies much in texture from a fine blue ore of steely 
grain up to coarse cube and sometimes shows a ribbed structure. With 
it in many cases are associated various arsenical and antimonial 
minerals of silver disseminated through the ore proper. The occasional 
presence of a certain amount of copper is evidenced by the stains of 
malachite and azurite, which probably orginate from the weathering 
of the tetrahedrite as well as from copper sulphurets, which occur in 
slight degree. The general run of the reported assays of specimens 
from the district is high, averaging in the hundreds of ounces, and 
occasionally even reaching to the thousands, the latter results being 
quite possible for separate specimens when the presence of the richer 
silver minerals is borne in mind. At one mine which has made con
siderable shipments, it is claimed that these have averaged $200 per 
ton, and the conclusions based on the general evidence obtainable 
would seem to justify the expectation that the yield of the district 
will be found to 11verage high in silver. 

" The galena-bearing veins which cut the green schistose and ser
pentinous rocks, present to the eye a generally similar appearance to 
those found in the shale and argillite series, except of course for the 
absence of the associated pockets of ore mentioned in connection with 
the calcareous bands. 

11-~· 
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PnEcrous " What may prove an interesting discovery was reported late in the 
:METALS. f WI . b . h . b h . season rom the ntewater asm, some prospectorn avrng roug t 
Discovery and . . f l · h d · t 1 1 d development m specimens o quartz w uc , accor mg o oca assayers, average very 
1

0'
11 1Britbi~h hibah in gold. No further particulars are, however, available, as the 
o um ia. 

Silver. intended visit to the place was prevented by the advent of the snow. 

" Assuming then that, in actual working, the ores should be found 
in .-hipping lots to maintain their high content of silver, which would 
seem probable in .most cases, a bright future may be predicted for this 
district if those interested will only observe and act on the financial 
and economic principles necessary to success. 

" The completion uf the wagon road from Kaslo into the centre of 
the district will be of great value in the working of the mines and the 
existence of smelters in Canadian territory at Pilot bay, Revelstoke 
and Golden will doubtless prove of great assistance when a continuous 
supply of ore shall be forthcoming. 

"The projected railroads to give connection with the Canadian 
Pacifia railway at Revelstoke, and from the Slocan divide to Kaslo, 
will doubtless be constructed when the veins are worked on a more 
extensive scale. 

"The assays made of the selected specimens collected during the 
season show the following general results :-

" In the Illecillewaet district four assays of galena from different 
points varied between 18 oz. and 73 oz. of silver per ton, the pyrit
ous ores of copper being found, in the one sample assayed, to carry 
silver also. 

"The galenas of the Fish river sub-district gave results running 
from 39 to 318 oz. of silver per ton. A sample of the ' ochreous' 
material locally called 'carbonates ' showed 692 oz., and some of the 
zinz-blende nearly 6 oz. of silver pe1· ton. 

" The assays of galena from t;he various veins in the Kaslo-Slocan 
district resulted as below :-For those occurring in green schistose and 
dioritic series of rocks, six assays gave results ranging from 3 to 146 
oz. per ton, averaging over 90 oz. One assay of a specimen of zinc
blende showed silver to the extent of 26 oz. In the same district the 
galenas from veins occurring in the black argillite series of rocks 
averaged in some thirty-one assays, 150 oz. per ton, ranging from 30 
oz. to 5:.!0 oz. per ton. Assays of zinc-blende returned from 26 oz. to 
73 oz. per ton. The ochreous 'carbonates' occurring with the galena 
yielded very variable amounts of silver, the lowest return being 20 oz., 
the highest 1,630 oz. per ton. This great discrepancy is due to this 
ore being a mechanical mixture only, which is often enriched by secon-
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dary deposition of native silver and the richer silver minerals. In the PnEcrous 
h 1 . f d b . . fi . 11 ld METALS. w o e series o assays ma e, num enng some sixty- ve ma , go was D' 

. iscovery and 
absent, except for mere traces found m three cases. development 

. . in British 
"The ton referred to lS that of 2,000 lbs. For further details see the Columbia. 

forthcoming report of the Chemical Branch of the Department." Silver. 

For the sake of completeness the part of the report of the Minister Totes from 
of Mines for this province giving details of discovery and of develop- ii~~f~;:ro~f 
ment work done throughout the province are here reproduced. MinesforB.C. 

They are given by the government agents in the different districts 
and deal with workings both on placer deposit,s and veins. 

Gold. 

Cariboo-(.Jfr. Bowron's .Report). 

Placer deposits.-" It will be satisfactory to observe that, while a 
large number of miners have been engaged during the season in con
structing ditches and other non-productive work, the returns show an 
increase in the gold product over that of last year ; and in taking a 
comprehensive view of the operations throughout the district, there is 
abundant Pvidence to inspire confidence in the future. 

"As in all enterprise> of an experimental character, the introduc
tion of new appliances in works of unusual magnitude, is frequently 
accompanied by disappointment, inasmuch as unforeseen obstacles arise> 
which have not been provided for by the projectors; hence a longer 
period of time is often required to place a claim on a paying basis than 
was at first estimated. These remarks apply to a large number of 
enterprises in the district, among which might be mentioned the 
hydraulic claims now being opened on the South Fork of the Quesnel 
river. The owners of these claims have every evidence of the value 
of their property, as developments made this season further prove the 
correctness of their previous opinion, but they were disappointed in 
not getting their appliances in position so as to have had a' wash up.' 
Next season, however, two companies, at least, viz., the South Fork 
Company and the Victoria Hydraulic Company, will undoubtedly con
tribute their quota to the general output of the district, as their pipes 
will be in position, and they will be able to commence operations as 
soon as the spring opens. The absorption by these two companies of 
a considerable amount of the available labour of that section has had 
t.he effect of reducing the output of Keithley division. 

"The Barkerville division shows a material increase in its output, 
and there are at the same time several enterprises in various stages of 
development, which are not yet productive. 

Gold. 

Cariboo placer 
mining. 
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PRECIOUS "The Slough Creek Mining Co., using the hydraulic jetting process of 
M.ETALS. boring, after sinking several holes, finally succeeded in locating t.he 
~~~cl;;:Je~~d deep channel at 245 feet. The pipes used by this company varied from 
1

0
"n 1Britbi.sh three and a half to six inches in diameter, the smaller pipe being used 

o nm ia. 
Gold. as greater depth was obtained. While using the larger pipe, the value 

of the ground was in a measure tested, but when it became necessary 
to use the smaller pipe it was impossible to do so. Upon satisfying 
himself that the deepest part of the channel had been reached, the 
manager, Mr. Chas. Ramos, at once engaged a force of men, who are 
now sinking a working shaft, which is at present about thirty feet 
down. 

" Considering the extent of undeveloped ground in Cariboo, similarly 
situated to that of the valley of Slough creek, such as "Williams creek 
meadows, Willow river, Lower Lightning creek, Lower Antler creek, 
Bear river, and many other streams, known to have deep channels, 
which have never been exploited, we are impressed with the fact that 
the boring machine will become an important factor in the develop
ment of the district. In using such means to prospect deep ground, 
it would be advisable that a larger hole be bored, so that the value of 
the gravel on the bottom might be tested without the great expense of 
sinking a working shaft. 

"The Nason Ca., of Antler creek, having purchased a steam pump 
and placed it in position, are now starting again to pump out their 
diggings, and with this addition to their former pumping machinery, 
the company will doubtless be able to keep the water out, and so finally 
determine the value of their claim. 

" The Waverley Co., of Grouse creek, continue to improve their out
put, although the shareholders have been somewhat disappointed that 
the claim did not pay expenses this season. 

"The Clear Grit Co., of Canadian creek, have discovered what they 
suppo e to be a large river channel, entirely independent of present 
watercourses, and parallel to that in which they have been working 
with varying success for the past twenty years. The new found chan
nel, which is about forty feet to the west of the old channel, contains 
paying gravel thirty feet in depth, but the width is not yet ascertained. 

"}fr. George Ferguson bas formed a company, and is now sinking in 
the hill on the ground adjoining. Should he succeed in finding similar 
pay gravel to that discovered in the Clear Grit ground, he considers 
the find of more importance than the discovery of "Williams creek. 

"The only discovery made in the district this season, which may be · 
regarded as entirely new, was that of Mr. E. C. Shepherd and partner 
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on a small stream which flows into Antler creek, and is now known PRECIOUS 
. METALS. 

as Shephe1·d creek. The d1~covery was made near the source of the . 
1 Discovery anc 

creek in Downie pass, two and a half miles east of W'illiams creek development 

meadows. As the gold is of a coarse character and well washed, hopes ~0{.;~t;.!'. 
are entertained that the discovery may lead to something of importance. Gold. 

"The Forest Rose claim, of Williams creek, continues to maintain its 
reputation of being one of the most productive in the district. 

" The accompanying statistics also show that the placer mines on 
Mosqnito creek have somewhat exceeded the usual output. 

"The company which obtained a concession of one mile of the valley 
of Willow ri'!;er have not as yet commenced operations; but, I learn, 
have recently interested English capitalists in their enterprise, and 
expect shortly to proceed with the work. This is one of the most pro
mising enterprises ever offered to capital as a mining investment. 

"Mr. vYhittier, who obtained a, lease of ground on the meadows of 
Williams creek has apparently failed to induce London capitalistR to 
take hold of his undertaking. 

"The Lightning creek division shows quite a falling off in the pro
duct of its mines. A company, which applied for and obtained a lease 
of a portion of the old South Wales ground, have been working contin
uously for the past two years, endeavouring to find benches upon which 
auriferous gravel was supposed to exist, have at last been rewarded 
and are now taking out fairly good pay. This company will continue 
working during the winter. 

"The Big Bonanza claim, prospecting the deep ground on Lower Light
ning creelc, were unfortunate in having a portion of their dam washed 
away during the spring freshet. A contract to repair the break is now 
let, upon completion of which the company will pump out their dig
gings and resume work underground. 

"In the Quesnel division there has been a slight decrease in the 
golci. product. The Bl1ie L ecid Company, of Hixon creek, although 

1 continuing operations during the season, have not as yet succeeded in 
developing pay in the hill channel. 

"Another branch of ou_r mining industry, and one which hitherto 
seems to have been quite overlooked, or at least has attracted but little 
attention, is destined in the near future to add much to our resources. 
I refer to the gravel bars in our rivers and large creeks. In 1891 a 
Mr. L. Sampson visited Cariboo, claiming to be the patentee of a gold 
saving apparatus, which being immersed in the bottom of a stream 
caught every particle of gold passing over it. Although having the 
plant with him, and spending much time in examining various streams 
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PRECIOUS for the purpose, Mr. Sampson gave no practical test of his abilit.y to do 
METALS. what he claimed. He again visited Cariboo in the spring of 1892, and 

~~~~;;~e~~d applied for a concession on certain streams, but suddenly left the dis-
1C·n 1Britbi~h trict again without making a trial. His advent among us has had 

0 UU1 Ia. 
Gold. the effect, however, of directing the attention of some of our old miners 

and practical men to the fact that the gravel bars in our rivers, which 
are now worked exclusively by Chinese during low water by means of 
the old-fashioned rocker, may, by the appliance of proper machinery, 
be made to yield thousands where now but dollars are produced. · 

"Chinamen have been known to work over the same surface ten years 
in succession with profit, fresh deposits of auriferous sand and gravel 
being washed down during each year's high water. 

"A few persons of undoubted mechanical i1wention, associated with 
old Fraser River miners, adepts at saving fine gold, have the matter 
in hand, with every prospect of producing machinery which will cause 
the working of these bars to become a profitable investment for capital. 

"A large number of mining leases have been applied for during the 
year, mostly by non-residents. I regret to say, many of the applicants, 
after obtaining the option, have failed to complete their title. I would, 
therefore, suggest that applicants for leases be required to make a de
posit of the amount of rent proposed to be paid for the first year, upon 
filing their application with the gold commissioner, the same to be 
forfeited in case of failure to complete their title. 

" ]\fr. Hobson, one of California's most ski1led and experienced placer 
miners, visited the district this summer, and expressed much surprise at 
observing the almost unlimited extent of what he regards as auriferous 
gravel, which, worked with the modern and approved appliances now 
in use in California, must, he believes, contribute greH.tly to the wealth 
of the province. But he is of the opinion that rail way connection
providing cheaper labour, cheaper supplies, and cheaper transportation 
-will be essential to carry on the work on a sufficiently large scale to 
ensure paying investments. 

Cariboo Quartz.-" Our quartz mines, which, for the past three years, have 
quartzmining. not received the attention which their importance would seem to merit, 

attracted some little notice recently, in consequence of a visit of Mr. A . 
J. Colquhoun, a representative of the Gold and Silver Recovery Syndi
cate of Glasgow, Scotland. This company are the patentePs of what 
is known as t.he McArthur-Forest process of treating refractory ores, 
which entirely does away with the expense of roasting. which forms 
a. part of all other known processes. The successful working of 300 
pounds of ore from the Black Jack, and a similar amount from the 
Island ::\fountain mine, sent to Glasgow about two years ago, induced 
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this company to send Mr. Colquhoun to Cariboo, who, before leaving PnEcrous 
here, bonded a number of mineral claims. That gentleman informed nM·E'rALS. 

1scovery and 
us that his company will probable erect a plant for the red uction of devel<!p.ment 

· C 'b d f · 't' th t m British ore m an oo next season; an a ter v1s1 mg e governmen re- Columbia. 

duction works, stated that the chlorinating' plant there could be easily Gold. 

utilized in working his process. 

"The Black Jack is the only company which has done anything worthy 
of mention in the way of mineral development during the past season. 
This company baled out their shaft to the 64-foot level, and com
menced taking out and milling ore with their one stamp mill. The con
centrates were sent to the reduction works for treatment, but after 
producing a small $425 gold bar, it was found that, with their present 
crude manner of working, the claim could not be made to pay ; and 
therefore the works were shut down. I am informed by the secretary 
of the company that it cost over $50 per ton to mine and mill the ore 
worked, which under favourable circumstances should not exceed one
fourth that sum. This is but one instance,' in perhaps hundreds in 
Oariboo, where valuable mining properties lie unworked or undeveloped, 
awaiting railway construction to render them profitable investments. 

"I estimate the gold product of the district for the year (exclusive of 
Omineca) will exceed $200,000, basing such conclusion upon the fol
lowing actual and approximate figures :-

Barkerville Division, to 15th Nov., 1892 .. 
Lightning Creek 
Quesnellemouth 

" 
" 

" 
" 

Keithley Creek " " 
Estimated output, from 15th Kov. to 3lst Dec . . 

$76,600 
41,500 
23,500 
52,400 
10,000 

$204,000 

Mr. Stephenson's report of the Keithley, Alexandria, and Williams Keithley, 

Lake pollincr divisions of the Cariboo district: Ahix~nc'iria 
o \Vilhams 

"The season has been favourable for mining operations all through Lake. 

this section of Cariboo, as the water supply held out well during the 
season; still the estimated amount of gold falls short of last year, 
which I think is owing to a steadily decreasing mining population, es
pecially as regards Chinese miners. The reason for which is, that 
they, the ChinesP-, have pretty well worked out the shallow benches 
and small streams where gold was easily obtained, often by the indivi-
dual miner, and always by small companies of from four to P.ight men, 
who by doing their own labour, could at a small outlay for material, 
open such claims by one season's work. Such claims of course were 
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PnEc1ous soon worked out; but it is mining of this nature that the Chinese en-
:YIETALs. . d . h . f l . . . . 1 
D

. d gage m, an now tnat t e opportumty or sue 1 mmmg lS growmg ess 
JScovery an . 

development the Chinese are leaving this part of Cariboo. But this does not mean 
in British th . . . 11 fi . l d . l . . I b l" 1 Columbia. at imnmg lS genera y ms ie m t us sect10n, as, e ieve, we are on y 
Gold. just beginning to find out t'hat we have plenty of good mining ground 

in hill channels along the Quesnel, and both on the South and North 
Forks of this river; also, on other streams in this vicinity. With the 
continuance of work now being carried on by three different com
panies, another season will prohably see the development of some of 
the claims, if not of all three; then, should the results be satisfactory, 
capital will be easily found for other works of the same kind. 

"The result of mining operations on the Snowshoe creek has not 
answered expectations. The Golden Gate Company, 'vhich went to a 
heavy expense to sink a shaft in bed-rock near the lower end of the 
creek, effected their object, and drove into the deep ground ; at times 
very good prospects were met with, but upon the whole, the return 
has not proved satisfactory to the owners. The two hydraulic claims 
up near the head of the creek have paid in excess of expenses for the 
season, but the dividends were lighter than usual; while the company 
of Chinese working their claim by an open cut in the bed of the creek, 
will not admit that they are making much, still they seem quite satis
fied with what they are getting. 

" On Keithley creek, three out of the four hydraulic claims working 
have done fairly well, while the fourth has not yet reached ground where 
they expect to find pay. The creek claims which are worked by open 
cuts in the bed of the creek, have not done very well, as the unusually 

high stage of water in the creek has caused trouble in the endeavour 
to keep the wing-dams in good condition. On the North Fork of 
Quesnel river there is not much doing, beyond desultory mining ; one 
white miner still continues to drive a tunnel into the hill, looking for 
a back channel, but it is slow work, single handed. The company of 
whites on Spanish creek still keep on with their ·work, drifting up 
stream and into the hill ; they have mined a little gold with prospects 
of better pay ahead. 

" The two Chinese hydraulic companies on the South Fork of the 
Quesnel river, have made about an average season's work, while 
some desultory mining has also been going on as usual. Both the 
Victorici and Soiith Fork Hydraulic Mining Companies have been push
ing their work ahead as fast as possible; the former with an average 
gang of eight white men on the claim and about twenty-five Chinamen 
on ditch work, by contract ; the latter, with ten white men on the 
claim, and about twenty-five Chinese on ditch work, by contract; and 
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still there is work to be done by both companies before any returns PREcrous 

can be looked for. METALS. 
Discovery and 

"The IIorselly section is ao-ain receivin" attention and it is likely development 
u" " " ' in British 

that there will be quite a number of men working there the coming Columbia. 

season, as a company of capitalists have obtained the Discovery Com- Gold. 

pany's ground, with their water right and other privileges; they are 
also about obtaining some ground by lease adjoining the Discovery 
Company's ground. Although the expense of bringing on a good sup-
ply of water will be heavy, still there is every reason to believe that 
with plenty of water the ground will pay for hydraulic mining. The 
company is working a gang of ten men during the winter to thoroughly 
prospect the ground before going to the expense of bringing on water. 
The Harper claim (lease), on Horsefly, has done very little during the 
season, as the Horsefly river has kept very high nearly all the season, 
which was very much against the working of the ground, in fact, mak-
ing it almost impossible, owing to the nature of the work to be 
done. 

"Along the Fraser river, the regularly organized companies that have 
water for hydraulic mining, have done about the usual amount of 
work, while the desultory mining has been less than that of last 
season. 

Cassiar-(Mr. Porter's R eport). 

"The returns for the present season, as will be observed, show a con
siderable falling off in the yield of gold when compared with last year. 

"During the season some sixteen miners, who would have been work
ing on Dease or '1.'hibert creeks, and taking out gold, were employed by a 
mining company from California that acquired leases of mining ground 
on Thibert creek, and have been during the summer engaged building 
a ditch and doing other work pertaining to their claims. 

"A rumour of the existence of rich ore on the 1£yland river and its 
tributaries induced certain miners to visit that section of country. On 
their return they reported the discovery of a ledge, and duly recorded 
a claim under the "Mineral Act," with the intention of thoroughly 
testing the same next spring. 

"The mining carried on now in the old creek~ is chiefly by Chinese, 
who keep working the old claims over, some of which have been worked 
many times. 

"One or two tunnel claims on Thibert creek are doing fairly well. 

Cassiar. 
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Pl!Eorovs " The mining prosecuted both on the Stickeen and Liard rivers, with 
METALS. . . • h' fl t] b b ] h' h t k . one or two except10ns, is c ie y on ie ars e ow ig wa er mar·, 
Discovery and 
development and of a desultory nature. 
in British 
Columbia. 
Gold. 

"As closely as can b~ estimateJ, the number of miners and others in 
the district this year, exclusive of Indians, amounted to about 120, 0f 
these sixty-five were Chinese. 

"The following returns are as co!'rect as it is possible to have them, 
owing to the many difficulties in the way of obtaining accurate infor
mation: 

DP.ase creek. . . . . . . . . . . . . . . . . . . . . . .. ... S 8, 7 00 
Thibert creek.. . . . . . . . . . . . . . . . . . . . . . . . 6,500 
Mc Dame's creek....... . . . . . . . . . . . . . . . . 9,200 
Liard river. . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 600 
Stickeen river. . . . . . . . . . . . . . . . . . . . . . . . 950 

Total. .................... . ... .... $28,950 

" Next year it is generally expected that our population will exceed 
the present, and the returns, it is confidently believed, cannot be less 
than the figures gi rnn above. 

Gold and Silver. 

West Koote- West Kootenay-(llf1·. Fitzstubb's Report). 
nay. 
Revelstoke. Revelstoke Division. 

Illecillewaet. 

"Lardeau District.-In this district there have been seventy-one 
mineral locations recorded during the present year, and seven transfers 
of interest in claims. Assessment work will be done on the majority 
of the locations taken up, and the work recorded during the twelve
month limit. This division shows signs of becoming a very rich one, the 
lowest assay of ore taken from various claims being forty ounces in 
silver, and ranging as high as 200 ounces, and in some cases showing a 
good percentage of gold. 

"Big Bend Dist1·ict.- Very little prospecting has been done in this 
district, only four claims having been recorded during the present year, 
and on those no work has yet been recorded. There is a little placer 
mining going on, and I am informed that in this enterprise about eight 
men are steadily employed. 

Illecilleicaet Division. 

"In this district ninety-eight claims have been recorded, on the great
er part of which assessment work will be done. Forty transfers and agree
ments for sale have also been filed, amounting to over $·±7,000. Between 
$25,000 and $30,000 have been expended in development work during 
the current year. 
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Sloccin Division. •PREcrous 
ME1'ALS. 

"In this district, during the current year, 750 locations have been Discovery and 
recorded, on the greater part of which assessment work will be duly devel<?P.ment 

m Br1t1sh 
recorded. Columbia. 

"Three hundred and forty transfers and bills of sale have also been G_old and 
. _ _ . . . Silver. 

recorded, aggregatmg $000,000, and it is estimated that the sum of SI 
. ocan .. 

$201,000 in cash has changed hands by reason of transfer$ up to date. 

"To illustrate the activity in mining in this district, the following 
statistics, which ha.ve been kindly furnished by Mr. J. L. Retallack 
(whose a.ccuracy and sources of information ma.y be safely relied upon),, 
may be of interest :-

"On the Noble Five group of claims, situated on Carpenter creek, the 
sum of $6,000 has been expended, principally in driving a tunnel 150 
feet, and a trail seven miles long. Only samples of ore have been ship
ped from this camp, but, a. large body of ore has been exposed. 

"On the Slocan Star claims, situn.ted on Sandon creek, development. 
work, consisting of 180 feet of tunnelling has been done, and a trail of 
two miles has been built. Extensive machinery will be put on this 
group during the spring, when the output is expected to reach 300 
tons of concentrates per month. 

" On the Payne group of claims, situa.ted on Carpenter creek, up
wa~ds of $4,000 have been expended in development work and trails. 
No ore ha> been shipped at present. 

"On the Blue Bi1·d claim upwards of $10,000 have been expended on 
600 feet of tunnelling, and also six miles of trail. One hundred tons of 
ore from this mine have been shipped via the Kaslo wagon road. 

"On the Freddy L ee, situated on Cody creek, upwards of $20,000 
have been expended in development work, and $4,500 on trails, etc. 
Over 400 tons of ore have been shipped from this mine. 

"On the Washington, situated on Carpenter creek, 200 feet of tun
nels have been driven, and good mountain trails have been built. It is 
estimated that 1,500 tons of ore will be shipped from this claim dur-
ing the present winter. . 

"On the Danlanelles group, situated on McGuigan creek, about 
$4,500 have been expended on development work, and a trail four 
miles long has been built. About ten tons of ore have been shipped 
from this camp, showing satisfactory returns. 

"On the Best claim, situated adjacent to the Dardanelles, over $10,-
000 have been expended on development work, and a trail three miles 
long has been built. About fifteen tons of ore have been shipped from 
this claim. 
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PRECIOUS "On the Idaho claim, situated between Four-Mile creek and Hansen 
METALS. creek, about $2,400 have been expended on development work, and a 

~:~~?~;:Je!~d trail, costing about $1,000, has also been built. About fifteen tons of 
in British ore have been shipped from this claim. 
Columbia 
Gold and 
:Silver. 

Ainoworth. 

"On the Grecit Western group, situated about one mile east of the 
Washington, 200 feet of tunnels have been driven, and three miles of 
trail have been built. No ore has been shipped from this group. 

"On the Queen Bess, situated on Cody creek, the sum of $5,000 is at 
present being expended on development work, and a trail, costing 
$500, has been built. No ore has been shipped from this claim. 

"On the Lucky Jim and Roadley group, situated on Seaton creek, 
about $10,000 have been expended on development work and trails. 
No ore has been shipped from this group. 

" Of other claims in this district, on which considerable development 
work has been done, may be mentioned :-

"The Northern Belle, on Jackson creek. This claim has been bonded 
for $45,000. 

"The Slocan Boy, adjoining the Washington. On this claim there is 
a large quantity of ore in sight. 

"The Reco and Wonderjid, situated between the Noble Five and 
Blue Bird. . There is a large amount of ore in sight on these claims. 
Thirteen men are steadily employed developing. 

"The Silver Glance group, situated t,;o miles north-west from the 
town of Watson. Development work has been going on all summer, 
and the claims have been bonded for $45,000. 

"The Sunset claim, near the Blue Bird, has been bonded for $20,000. 

"The R. E. Lee, situated about three-quarters of a mile south of the 
Washington, has been bonded for $20,000. 

"The Chambers group, situated on Cody creek, bas been bonded for 
$50,000. 

" The Big Bertha, an extension of the Dardanelles, has been bonded 
for $45,000 

"The Utica, on the same creek, has been bonded for $30,000. 

Ainsworth Division. 

"During the current year in this district there have been 470 mmmg 
claims recorded, and 274 transfers have been filed. Of the 470 claims 
recorded, assessment work will be done on the greater part. 

"Immediately in the vicinity of Ainsworth, rich strikes have been 
made, among which may notably be mentioned the Mile Point claim, 
assaying as high as 400 ounces in silver per ton. 
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" On the Skyline silver claim it is the intention of the owners to erect Pmwrou~ 
a stamp mill during the coming spring. l\.h:TALS. 

" On the Highlander claim considerable development work has been ~~~~f;;;;re~~d 
done. in Briti~h 

Columbia. 
" On the Lady of the Ledee group of claims, it is estimated that Gold and 

$25,000 will be expended during the coming season on development SilYer. 

work and general improvements. 

"Kaslo portion.-On the Solo group, situated on Lyle creek, exten
sive development work has been done, and good trails built. There is 
a large body of ore in sight. 

"On the Wellington claim, situated on Whitewater creek, steady 
work has been done, exposing large bvdies of ore. It is the intention 
of the owners to put extensive machinery on this property in the 
spring. Ten tons of ore have been shipped from this mine, showing 
good returns. 

"On the claims of the Brennand group, situated on Lyle creek, about 
$2,000 have been expended on development work and a good trail has 
been made. 

"On the Whitewater claim, situated on "\Vhitewater creek, about 
$2,500 have been expended on development work. About eight tons 
of ore have been shipped from this claim. 

" The Beaver group of claims, situated fifteen miles north of Kaslo, 
have been bonded for $75,000. 

"On the Montesuma and Mexico claims about $3,000 have been ex
pended in getting in supplies and erecting buildings preparatory to 
developing the property, which is now bonded for the sum of $20,000. 

"The 'l'wiliyht, situated on Twelve-Mile creek, has been bonded for 
the sum of $20,000. 

"The Fourth of Jnly and Viola claims, situated on Spring creek, 
have been bonded for the sum of $50,000. 

"The YosPmite, Homestake and Eiweka, in the Brennand camp, ha Ye 
been bonded for the sum of $65,000. 

"The aggregate sum of t he above, and bonds given for smaller 
amounts on other claims, amount to nearly $334,000. 

"A wagon road has been built from Kaslo to Bear Lake by private 
subscription, costing in the neighbourhood of $20,000. 

"LardeaiL and Duncan portions.-Late in the season several good 
prospects were discovered, assays ranging very high, and on the Dun
can slope, near Upper Kootenay lake, a gold strike has been made, 
showing free milling ore, assays of which have been made a~ high as 
$1,000 per ton. 
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rr:r~~~.s " Good placer ground has been reported on the bars of the Duncan 
Discovery and river. It is expected that a big rush will be made into this part of 
development the district during the coming summer. 
in British 
Columbia. "On La France creek about fifty locations have been made. The 
Gold 'tnd led

0
aes are very strong, being composed chiefly of galena and copper, 

Sil Yer. 

Smelters at 
Pilot bay. 

with a fair percentage of gold. 

"On Pilot bay, Kootenay lake, a smelter is in the course of construc
tion, attached to which will be a refinery. It is estimatP.d that the 
cost of these extensive works (which will be completed early next sum
mer) will be not less than $250,000: 

"The buildings are built of brick, and roofed with corrugated iron. 

"The following dimensions of the buildings may be of interest :-

Concentrntor building ........... .. ..... 85xl00 
Sa.mpling works . . .. ....... . . . ..... .... 100xl08 
Roaster ....... . .. . . .... .............. lOOxl 70 
Smelter .. . ........... .. , . . . . . . . . . . . . . 58x 98 
Refinery .............. . ... . .. ........ 1 ~Ox245 
Assay office. . . . . . . . . . . . . . . . . . . . . . . . . . 20x 80 
Boiler house . . . . . . . . . . . . . . . . . . . . . . . . . . 40x 48 
Blacksmith shop ...................... 20x ±0 
l\Iachine shop . . . . . . . . . . . . . . . . . . . . . . . . . 20x 40 
Office . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30x 45 
Boarding house . . . . . . . . . . . . . . . . . . . . . . . 25x 60 

Goat River. Goat River D·ivision. 

"Several claims have been taken up and recorded, and assessment 
work done on most of them. 

" The quality of the ore assayed from this district is good, being 
composed of galena, copper, and a percentage of gold. It promises to 
be a rich district. 

Trail Creek. 1'1·ail Creek Division. 

"In thsi district sixty-seven mining claims have been recorded, and 
eighty-eight transfers and bills of sale filed. Assessment work will be 
done on nearly all claims taken up. 

"The principal claims are as follows:-

"The Le Roi and Cent1·e Star. On these claims work has been pro
secuted continuously, and development work has exposed large bodies 
of ore. The ore assays $40 in gold, four ounces in silver, and eight 
per cent copper per ton. 
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"On the 0. K. clairu a fair amount of work has been done, showing ~IR~cwi:s 
-' ETALS. 

up a large body of ore, composed of iron pyrites and galena, assays Discovery and 

varyin" from $200 per ton upwards. development 
b ' in British 

"Twelve miles of wagon road from the Le Roi mine, the centre of Columbia. 

the Trail creek group, have, by private subsci·iption, been built to the G
8
,.0

1
ld and 

1 ver. 
international boundary. Over this road $4,000 worth of ore has been 
taken from the 0. K. mine, and supplies shipped in. A refund of 
$2,025, the cost of this undertaking, is asked. 

"On the P end'Oreille river valuable placer ground has been dis
covered. It is estimated that $50,000 is being expended on this river 
in building saw-mills, ditches, etc., so as to work this ground on a very 
large scale. 

Nelson Division. 

" In this district 2H locations have been recorded, and 197 transfers 
filed. On the majority of locations a88essment work will be done and 
recorded in due course. To illustrate the mining enterprise in this 
division, the followin.~ may suffice:-

" On the Whitewater and Snow-wate1· gold claims, situated on Rovei· 
creek, tunnels to further develop the properties have been driven. 
Work on the latter is being pro ecuted all the present winter. 

" On the Poorman gold mine, situated on Eagle creek, there has been 
a large amount of work done. This mine has a ten-stamp mill on it, 
and it is estimated that $10,000 has been taken out of this mine in 
free gold during the last summer. 

"On the Silver King mine, situated on Toad mountain, the main 
tunnel has been extended 150 feet, f1.nd other development work, 
aggregating 912 feet. This mine stands at the head of all discoveries 
so far made in West Kootenay, and is now bonded to a Scotch syndi
cate for nearly $2,000,000. 

"On the Grizzly B eai· claim, situated on the same mountain, about 
$14,000 have been expended on clev~lopment work. No ore has been 
shipped. 

"On the Silver Queen, adjacent to the Silver King mine, $9,000 have 
been expended during the past summer. 

"On the Dandy mine, also adjacent to the Silver King, a large 
amount of development has been done, and large bodies of ore exposed. 
The Dandy, as regards value, r<:tnks next to the Silver King. 

"On Morning mountain several claims have been located, and show 
great promise of future richness. 

12 

Nelson. 
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PMREcrous "On Mineral mountain, the Lizzie C. claim shows a great deal of 
E~"ALS. ~ 

Discovery and development, but no ore bas as yet been shipped from this claim. 
development 
in British 
Columbia. 
Gold and 
Silver. 

, "Between Mineral and Toad mountains several good gold claims have 
been discovered, showing returns of 40 per cent copper, and $30 m 
gold per ton. · 

"Placer Claims.-The following records have been made:-

Locations ... . ... . ......................... 15 

Transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Leases ..................... . .............. 4 

"On Ji'orty-Nine creek some very good ground is being worked. 

"On Ilcill creek, about twelve miles south of the town of Nelson, 
good prospects have been found, yielding from $4 to $8 per day to the 
man. 

"On this creek also a strong ledge of gold-bearing quartz has been 
discovered, showing returns of $10 to $30 per ton. 

"On Salmon river extremely good prospects have been found, and 
leases have been granted to parties who intend working their proper
ties on a large scale next summer. 

"Owing to the very rich finds in the Slocan district, prospectors have 
been naturally attracted to that part of the country, who would other
wise have stayed round Nelson and further prospected and developed 
claims in the immediate vicinity, and this also itpplies to other rec0rd
ing divisions outside of Slocan. 

"The following is a recapitulation of claims, etc., taken up in West 
Kootenay district during the current year:-

Claims 
Recorded. 

Revel stoke . . . . . . . . . . . . . . . . . 7 5 

Illecillewaet. . . . . . . . . . . . . . . . 98 

Slocan. . . . . . . . . . . . . . . . . . . . . 750 

Ainsworth ......... . . .'. . . . . . . 4 70 

Goat river .................. No report. 

Transfers 
Recorded. 

7 

40 

340 

274 

Trail creek . . . . . . . . . . . . . . . . . 67 88 

Nelson ............... . .... . 244 197 

Totals ......... . ....... 1,704 946 
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East Kootenay-(Mr. Ciimmins's R eport.) PRECIOUS 
ME'l'AT,8. 

Pl •r · Tl · t t t h th t' • d Discovery and " acer ~l'L ining.- ie accompanying s a emen s ows e es ima oe development 

vield of placer gold from the various creeks to be as follows :- in Briti~h 
J - Columbia. 

Wild Horse creek ........... . ......... $25,000 Gold and 

Perry creek . . . . . . . . . . . . . . . . . . . . . . . . . . 3, OOO Silver. 
East Moyie river . . ...... .. ...... . .... . .. . . 1,500 Kootenay. 

Weaver creek ........................ . 200 

Total. . . . . . . . . . . . . . . . . . . . . . . $29, 700 

being an advance of $12,000 on the production of last year. It should 
be stated that owing to the unusually early advent of winter, one of 
the Chinese companies on .. Wild Horse creek did not finish cleaning 
up. Mr. Griffi.th's hydraulic property has also been unworked during 
the summer, pending negotiations for a transfer to an English com
pany, which are now understood to have been satisfactorily concluded. 
The company is entitled The East Kootenay Exploro.tion Syndicate, 
Ltd., of London. Mr. Mc Vittie, the manager, informs me that his 
company has purchased and will put in next spring an additional pipe 
line, fourteen inches diameter, which, with the pipe already in position 
will enable hiru to use three giants. The property consists of 2,100 
feet of patented ground and 1, 700 feet of recorded ground, all bench 
claims. The company holds 1,900 inches of water, with a working 
head of over 300 feet. 

" The operations being carried on to test the deep ground on Wild 
IIorse creek, about eight miles from its mouth, alluded to in last year's 
report, met with a check, owing to trouble experienced in dealing with 
the surface water. It has, however, been determined to continue oper
ations by sinking a shaft in a more favourable situation. The company 
built a road about three miles in length last summer, to enable them 
to bring in pumping machinery. 

"About two miles from the mouth of the creek, where it leaves the 
foot.hills, Mr. M . Phillips, of Fort Steele, and associates, is sinking a 
shaft to reach the bed-rock. The shaft is being sunk in the rim rock, 
with the idea, I presume, of avoiding surface water. It is the inten
tion to drift across the channel when sufficient depth has been reached. 
This ground is being worked at present under record as an ordinary 
claim. A lease has, however, been applied for. 

"Some excitement was caused during the early part of the season by 
the discovery of deposits of black sand on the St. Afory's river, near the 
St. Eugene mission. Samples of the sands on being assayed gave re
sults as high as $4, 000 gold to the ton of black sand. I am not in a posi-

12t 

Placer mining. 
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PnEcrous tion to state if the sands underwent concentration by panning before the 
METALS. 1 l d I h h ld . . 11 1 . samp es were se ecte . assume t at t e go was prmcipa y p acer 
Discovery and 
development gold in the free state. It is, however, contended that the magnetic 
1

0'n 
1
Britbish oxide of iron (black sand) in itself also contained a considerable quan-

o UlTI 1a. 
Gold and tity of gold.* The discoverers are satisfied that with modern gold 
Silver. saving plant these sands can be profitably worked, and four leases have 

been applied for. It is stated that large deposits of black sand also 
exist on Gold creelc, which runs into the Kootenay river about five 
miles north of the international boundary. 

"To the north of Donald some promising placer prospects have been 
reported to have been found late in the season, and a number of appli
cations for leases have been made on the Blue Water river. I am not 
in a position to report on the importance of these discoveries. The 
discoverers claim in each case to have obtained good prospects. 

"The intended hydraulic operations on Quartz creek were stopped by 
an injunction of the Supreme Court, forbidding the company from 
turning their tailings into the creek, to the prejudice of the interests 
of the Columbia Lumber Company. 

Quartz mining Quartz lJ.lining. 

"Prospecting for quartz leads has, during the past season, not been as 
active as could have been desired, especially in the northern portion 
of the district. The southern portion has received more attention, 
with some most important results, a number of new discoveries having 
been made in the Fort Steele recording division of the district. The 
most important of these is the 'North Star' claim, situated on the St. 
1'11ary's river, about twenty miles' travel from Fort Steele, a more par
ticular description of which will be found further on. 

"Mining operations in the McMurdo district have been confined to 
the Vermont creek locality and to the neighbourhood of the " Bobby 
Burns Basin,'' on the left bank of the Middle Fork of the Spilleme
chene river, whilst the most important and extensive work has been in 
progress on the Thunder Hill Mining Company's property on Thunder 
hill, near the Columbia lake, both as regards development of the pro
perty and its exploitation as a mine. 

"A very handsome and representative collection of minerals, consid
ering the stage of mining development in the district, has been col
lected to be forwarded to the World's Fair, Chicago. 

*The following analysis of a sample of the black sand may be of interest : Iron 52 
pBr cent; oxygen, 21 ·SO per cent; silv.er and gold, 0·75. per cent; lead, 3·50 per cent; 
insoluble, 21 per cent. The gol<l was m the form of br1lla, or colours. 
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"~lfcMurdo Dist1·ict.-The 'Bobby Bu1·ns' claim. It is to be regretted PRECIOUS 

that the expectations of an immediate output, looked forward to this METALS. 

l t t b 1. d · l I · Discovery and season, 1ave no ye een rea ize wit 1 respect to t us property. development 

There is. however, not any reason to retract the favourable notice in in British 

1 ·, h b b . . . d Columbia. 
ast years report, as tot e pro a le payrng quaht1es of the claim, un er Gold and 

competent and experienced management. A road has been built for Silver. 

a distance of about three-quarters of a mile from the mine to the 
five stamp mill. About thirty tons of rock were crushed, and a con
siderably larger quantity taken out. From some accidental cause, 
apparently in connection with the working of the mill, the quantity 
of gold saved does not seem to have realized expect<itions, nor corres-
ponded with the samplings of the ore. It is stated that since the shut-
ting down of the mill, negotiations have been on foot for the sale of 
the property. 

" There are several promising gold quartz claims, similar in character 
to the 'Bobby Burns, ' in the immediate vicinity ; notably, the Inter
nationcil, formerly known as the 'Chief of the Selkirks, ' the Flying 
Dutchman claim, and others. The ore in these leads is free milling, 
as far as seen on the surface. Where depth has been reached, sulphurets 
become more abundant. vVith the recent advances which have been 
made in the treatment of gold ores under these conditions, this locality 
should contain some valuable gold properties. Many things point to 
the existence of a gold belt, of as yet unknown extent, in the neigh
bourhood of the backbone of the range, of which these outcrops are a 
part. The formation in which the claims lie may be stated to consist 
mainly of chlorite slates and schists, the latter assuming in many cases 
such a granular form as to be characterized locnJly as granites. 

"Carbonate Mountain and Cariboo Basin.-Nothing but assessment 
work has been done on Carbonate mountain this season. Crown grants 
have been applied for in r;espect of four claims owned by Messrs. Rand 
Bros'. Syndicate. 

" In Cariboo basin, an aggregate of 350 feet of tunnelling has been 
done, in various places. It is to be regretted that this work could not 
have been done in one place, and one of the leads thereby tested. One 
of the most promising claims at the present time in this locality is the 
Ellen D. The development work has exposed a vein from three to four 
fee t in width, well mineralized with galena, gray copper, m1d iron 
sulph¥rets. Assays of 1,7 55 ounces in silver and about $20 in gold 
have been obtained. 

"Only assessment work has been done on Copper creek. 
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PRECIOUS " Vermont Creek.-A tunnel has been run on the claims bonded by 
JY!wrALS. the Golden Smelting Company, on the north side of this creek. I am 
Discovery and . f d h . . . d d l · l d devPlopment m orme t at it is mten e to cross-cut to t le ng 1t to reach the lea . 
in British 
Colum·bia. 

Gold and 
Silver. 

"The Vermont claim, on the southern side of Vermont creek (men-
. tioned on page 568 of last year's report), which was bonded to Mr. H. 
C. Hammond last year, has been released by him. The owners, on 
resuming possession, took out a car-load of ore, which they shipped to 
Tacoma smelter, in September last, as a practical test of their ore, 
with the intention of making larger shipments during the coming 
season*. 

"The result, as evidenced by the statement in foot-note, must be con
sidered to be very satisfactory, considering that the ore was packed 
for a distance of twenty-one miles on horses, and that the charges for 
freight and duty were so high, the facilities for local treatment not 
having yet been in operation. With respect to the cost of mining, it 
may be mentioned that the ore was taken out of tunnels at a low depth, 
with a view to development, leaving the ore above to be stoped out in 
the future at much smaller expense. 

"No development work of importance has been done on the creeks 
between the South Ji'o1·k of the Spillemechene and Toby creek, though, 
as mentioned in former reports, promising prospects exist in this region. 

"Jubilee and Spillemechene Jl:fountain.-There is no important pro
gress to be reported regarding , the claims on Jubilee mountain. Some 
very fine specimens of copper ore were contributed from this mountain 
to the World's Fair collection. 

" Work was again resumed on the large lead on Spillemechene moun
tain, a tunnel about 150 feet in length being driven on the lowest 
point on the lead at which any work has yet been done. It is supposed 
that the tunuel will have to go some distance further before ore is 
reached, at this point. 

*Cost of mining 20~ tens of ore .................... . .... S 492 00 
Packing to Columbia river . . . 615 00 
]?reight by steam boat to Golden. . . . . . • . . . . . . . . . . 31 15 
Freight to Tacoma....... . .. .. . .. . . ........ 177 20 
Duty..... . . . . . . . . . . . . ......... . .. . .. . . 368 31 
Sar,ks.... . . . . . . . . . . . . . . . . . . . . . . . 31 00 

1,212 66 

Sl,704 66 

Tet r<oturns from smelter ...... . ... .. .... 82,060 87 
Tota.I cost.. . . . . . . . . . . . .. . . . .. .. .. 1, 704 66 

Profit .. ......... .. .s 356 21 

Lead quoted at S3.80; silver, 84* cents. 
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" 'l'hunder lfill.-As stated above, work has been active this summer PREOious 
on and in connection with the Thunder Hill mine. Two Ingersoll DM.ETALS. d 

iscovery an 
steam drills have been in use, which have worked to great advantage. development 

Large quantities of concentrating ore have been taken out and stored ~ol~~~i:. 
in the bins, ready to be transported to the concentrating works on the Gold and 

shore of the Columbia lake, a distance of about one and three-quarter Silver. 

mile, as soon as the erecting of the machinery is completed and the 
tramway leading from the mine to the works in running order. The 
concentrating plant, manufactured by the Chicago Iron vVorks Com-
pany, is of a capacity of fifty tons a day. 

" The ore passes from the crushers to the rolls, then to the screens, 
and descending to the jigs. The concentrates resulting from this treat
ment are here withdrawn, whilst the slimes undei·go fine concentration 
on double revolving buddies or slime tables of approved type. The 
buildings are roomy and substantial, everything being laid out in ·a 
most convenient yet compact manner. I understand that the works 
will be in running order about June next. The tramway is on a de
scending grade from the mine, and will be worked by gravity in bring
ing down the ore ; whilst for the present the trucks will be returned to 
the mine by horse power. The immense bodies of quartz which are ex
posed by the workings at the mine, are of increasing size as greater 
depth is attained, and would appear to be more heavily mineralized. 
Several careful samplings of the ore body thus far exposed have been 
made during the past summer, as the work progressed, which are 
stated to have furnished favourable results. 

"It is unde1·stood that the company contemplates working the mine 
on a much larger scale, with a 250-ton plant, when the present plant 
shall have proved itself an established success in dealing with the ores 
from the mine. 

"A force of about forty-£. ve men has been engaged in connection with 
this mine during the past season. 

"It is hardly necessary to point out the vast importance of this under
taking, and the results which would follow its success, when it is 
stated that the lead extends for seYeral miles and is covered by claims 
owned by this company and others, and that there rtre many outcrops 
on it, which are stated to be similar on the surface to those on the 
Thunder hill claim. 

"No important advance has been made at the Copper claims on 
Windermei·e mountain. 

"The Canal claim on the east side of Columbia lake, about opposite 
Thunder hill, alluded to in last report as having been sold for 63,000 
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PRE1J10us cash, has received but little work this year, the attention of the owners 
ME'l'ALS b . k . h th . I . I cl. . · emg ta en up wit eir ot let' ventures in tie istnct. 
Discovery and 
development "lfughes Ranqe.-A number of discoveries have been made in the 
in British · . 
Columbia. Hughes range of the Roclnes, on the eastern side of the Kootenay 
G.old and river. A lead of large size runs fl.long this first range, and has been 
Silver. traced almost continuously for about ten miles in the Cambrian slate 

formation, which as described in the report for 1890, crosses the ,-al
ley from the Selkirk or western side of the Columbia lakes, into the 
Rockies, forming the front range along tbe eastern side of the 
Kootenay valley. Portions of this lead are found to be almost barren 
quartz, whilst in other places it is found mineralized with gray and 
antimonial copper ores, containing both silver and gold. A sample of 
gray copper from the lead near where it cuts Rock creek, assayed 119 
oz. in silver, $9.27 gold, and 29·45% copper . 

. "Claims have been staked almost continuously along this lead for 
over five or six miles. The lead varies in width from two feet to 
twenty feet. A small amount of work done on one of the claiws 
north of Rock creek did not give favourable results. 

"It would be premature to estimate the importance of these discov
eries, as but little work has yet been clone anywhere on the lead. 

" Lost Creek. - Some work clone on this creek has led to the discovery 
of a vein of larger size than those hel'etofore found on what is known 
as the 'Dibble' claim. It is proposed to make a shipment early next 
season. 

"~Yorth Star Mine.- During the past summer a most important dis
covery of an immense body of 'steel ' galena was made near St. JJ![m·y's 
river, about twenty miles north-west of Fort Steele. The lode occurs 
on the eastern slope, near the ridge of a mountain, or butte, about 
2,000 feet above the river, in the foot-hill range of the Selkirks, near 
the extreme western encl of the St. Mary's prairie. The moun
tains in this locality show but little exposed rock, being generally 
cornred with several feet of wash and soil, and are t0 a great extent 
timbered. The lode is covered with six or eight feet of wash material. • 
Its trend, as evidenced by the portion which has been uncovered, and 
by the ftoat and boulders of iron ore and galena on the surface, appears 
to be north and south. The discoverers commenced by making a 
cross-cut in an easterly and westerly direction, at a place where a 
quantity of boulders and nodules of ore lay on the surface. After 
sinking through six or eight feet of wash material and decomposed 
mineral they bared and sunk into an immense body of pure 'steel' galena, 
showing no gangue whatever, and being perfectly solid , without the 
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least sign of cracks or displacement, meusuring twenty-three feet across, PnEoroi;s 
no distinct wall being discoverable at this stage. On the eastern side, de- M.ETALS. 

d 1 d . f cl . h f . .d h . . Discovery and compose ea matter is oun , seven or e1g t eet m w1 t , consIStmg development 

of lead carbonates, iron and antimony, making the total width of the 10·n 1Britbi~h .oum 1a. 
lead,. or deposit, about thirty feet at this place. Since the date of my Gold and 

examination of the discovery, I am informed that a shaft, thirty-six feet Silver. 

in depth, ha been sunk in the soft portion of the lead mentioned above, 
and to that depth no change in character of the ore body had tuken 
place ; the wall, found to be the foot wull, was more defined, and was 
dipping to the west. The hanging wall has, appurently, not yet been 
uncovere<l. The country rock, where cropping to the east of the lead, 
is siliceous in clmracter, carrying little if any carbonate of lime, and 
would probubly be termed quartzite. The foot wall of the lead where 
recently bared in the shaft is, however, stated to be limestone. It is 
a.lso stated that outcrops of granitic dykes exist to the west of the lead. 
I did not, however, see any of the outcrops, nor would the greenstone 
float, found in the locality, appear to be of locul origin. Iron outcrops 
occur at various places on the mountain, which may possibly be cap-
pings to deposits of galena. 

"A sampling of the galena body, taken from the open cut, gave the 
following assay results: Silver, 47·31 oz.; gold, nil lead, 67·50% ; iron, 
6·63 ;% ; zinc, l ·90%. 

"It would be premature to make any statements as to the precise 
-character and permanence of this lode, or in what degree the portion 
so far uncovered represents the permanent width. 

"Towards the end of September last the discoverers, l'liessrs. Bourgeois 
and Langill, bonded the property to Messrs. ·woods Bros., of Quebec, 
who have since trandered four-fifths of their interest to l'llr. D. D. 
Mann, of Montreal. The bond expires on the lst July next. The 
development of the property is now being prosecuted under the super
intendence of Mr. Leslie Hill, l'II. E. I am informed that it is intended 
to continue sinking the present shaft to a depth of 100 feet, and to 
cross-cut westward to the west wall of the lead without delay. 

"\Vith regard to the future exploitation of t.his mine, it may be 
assumed that at first shipments of the ore would be made ,·ia Kootenay 
river and Jennings on the Great Northern rail way, to smelters in the 
United States. It might, if favourable terms are obtained, for a time 
be shipped north to the smelter at Golden, as the duty would thus be 
saved, as a set-off against the extra freight in reaching a market. It 
is, however, manifest that before long, if the mine realizes expectations, 
it must be opened up on a very large scale, the ore being smelted on 
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PnEorous the spot. The natural outlet for the bullion would probably be to the 
METALS. States, or to the English market, shipped through the States in bond. 
Discovery and T " b . bl f 1 f h 1 f 1 . ld b ·1 development " im er smta e or a supp yo c arcoa or sme tmg wou e ava1 -
1
0"n 1Britbi~h able in the locality for some years, but coke, manufactured from the 

oum ia. 
Gold and Crow's Nest coal, will ul timately have to be relied on. It is a matter 
Silver. for congratulation that this property has, at such ;i,n early stage, got 

into the hands of men with sufficient capital to do it justice. 

Lillooet. 

"East Kootenay, North of the C.P.R.-As mentioned in former re
ports, t.he portion of the di8trict north of Donald has not yet received 
much attention from the prospector, owing principally to difficulty of 
access, from want of practicable trails beyond Bush river. 

"There are no new developments to report from the Ottertail and 
Field locations. 

"Some trials were made at Golden by an agent of the Gold Recovery 
Syndicate of Glasgow, to test the suitableness of the McArthur-Forrest, 
or cyanide, process for the extraction of the precious metals from the 
ores of the district. The process was found eminently successful as 
regards gold ores. The silver extraction was not attended with such 
good results. Ores containing even a small percentage of copper can
not, at present, be successfully treated by this process. 

"There were 29;) free miners' certificates issued, and 134 mineral 
claims recorded in the district during the year 1892." 

Lillooet (Jlfr. Soues's Report). 

"The total yield of gold for the year (ascertained from reliable sources 
only) is $39,763. 

"This return, as compared with that of last year shows a decrease of 
upwards of $12,000. 

"I regret that I have to report the mining industry during the year 
at lower ebb than any time during the past decade. Miners-principally 
Chinese--have deserted the district; there have not been any new 
discoveries, and prospecting has been entirely neglected. 

":Nir. Phair, Mining Recorder at Lillooet, reports to mP to date : "I 
regret to say the gold taken out of this part of the district for 1892 
is about $15,000 less than for the previous year. 

"The desultory mining on the Fraser river by Chinese has almost 
ceased, and they have nearly all left the district. 

"The Vancouver Company, on Cayoosh creek, have completed their 
tunnel for hydraulic mining, costing $25,000, and will commence active 
work as soon as the season opens. 
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"The Lillooet Hydraulic Mining Company's claim, employing five PREoIOus 

l . Id d b th h . . <!!'6 OOO lYIETALS. men, ias y1e e a out e same as t e prev10us year, viz., <JI , • • 

Tl . h . h d h . f f l . l . d Discovery and'. ns company ave agam a t e m1s ortune o osmg t rn1r am on development 

the South Fork of Bridge river. It is a serious loss, the company ~ol~~~f:. 
having expended "'11,000 in its construction without the slightest Gold and 

benefit. They intend to replace it next year, having found excellent Silver. 

prospects. . 

"On account of the wa.nt of water, very little mining has been done 
on the No1·th American hydrciulic claim in the past yea,r. 

"The Victor Hydrcmlic .Afining Company, on Cadwallader creek, 
have finished their ditch and placed on the ground a good hydraulic 
outfit. Mr. J ensen, the manager, informed me that he worked it for 
about a month, and found good pay. 

"The Mina Company, on Tyaughton creek, have worked during 
the season with good results. 

"The work done on mineral claims on Cayoosh creek has been 
almost nil. 

"Leases for hydraulic mining purposes have been issued to sixteen 
different parties in this district, from which, so far, there are no returns, 
other than those referred to by Mr. Phair. 

"Quartz.-In this class of mining I have nothing to report. No new 
discoveries ; no locations during the year ; and, with the exception of 
two or three claims on the North J.'hompson, there has been practically 
no work done on any of the mineral claims in this district in the past 
year." 

Yale- ( Mr. T iinstall' s R eport). 

Kamloops Division.-Besides giving information relating to coal, 
iron, copper and mercury deposits, :!\fr. Tunstall furnishes the follow
ing notes as to the precious metals :-

"Four applications for leases of bench lands, situated on the west 
bank of J.'1·anquille river, have been lately filed at this office, for a 
term of five years. Some good prospects were obtained on a bench 
forty or fifty yards from the river. The gold was found on the surface, 
but the lateness of the season precluded the possibility of ascertaining 
whether it exists in the gravel at any depth. 

" On Sirr;-Mile creek, a tributary of Salmon river, thirteen mineral 
locations have been made on an argentiferous lode, stated to be from 
fifty to one hundred feet wide. Little or no work has been done on 
any of them, and the assays indicate that the vein is of a very low 
gm.de. 

Yale .. 
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PREClOIJS * * * * 
M.E1'AL • "In the reports of the mining recorders for the Similkameen and Yale 
Discovery and 1. . . .11 . I d · h l" · f 
development c iv1s10ns, you w1 notice t rn progress ma e in t e app icat10n o 
3~1~~ti! hydraulic mining to the alluvial benches of the Tulameen and Fra 'er 
Gold and rivers. Opera.tions were begun on the Tulameen last summer, but 
Silver. not sufficient progress was made to prove the value of the ground for 

the gold and platinum deposits. This next season will afford a mo1<e 
satisfactory and conclusive test. 

Yale division . 

Placer 
mining. 

"These metals were found in considerable quantities in the present 
bed of the river, which was mined in 1861 and succeeding years, and 
every indication points to their existence in the ancient channel at one 
time occupied by the stream. 

''The number of applications granted, and still in abeyance, for leases 
of mining ground on the Fraser river conveys but a limited idea of 
the extent of country capable of being worked. This river offers a wide 
field for the investment of capitfll, assisted with good management and 
economy. 

"Messrs. <le Wolf, Munro, Tatlow, and others intend to consolidate 
their interests, and operate their locations on a scale only equalled by 
the most extensive companies in California and N eva<la. 

" Work on the other leases will be commenced in the spring, and many 
localities which have been abandoned since the early days of gold min
ing, when the bars were mined by means of rockers and sluices, will 
become once more re~unerative under the changed condition of affairs." 

Yale- Yale Division-(Mr. Dodd's R eport). 

"The desultory mining by the Chinese in this division has declined 
very much, and more interest has been taken by white prospectors. 
Numerous placer and mineral claims have been located by capitalists 
of both this province and the state of vVashington this year, and in 
some instances considerable money has been expended in development. 
The extensive undertaking of placer mining at Lytton has been the 
feature of the year; however, following is the year's record in detail. 

"Placer- Siwcish Creek.-There are three placer claims being worked, 
one is that of the Siwash Creek Syndicatl', which have leased four and 
a half miles, from the mouth of the creek up stream. This company 
has expended about $9,000 in laying a substantial bed-rock flume of 
about 600 feet, sluicing to a depth of twenty-two feet, with the inten
tion of further extending their flum e. Some good work has been accom
plished, although pay gravel has not yet rewarded the efforts made. 
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"Rodney & Co. have done a great deal of sluicing this year, but with- PRECIOUS 

out reaching bed-rock. They have laid about 400 feet of flume on their Dnl.ETALS. 
iscovery and 

claim. development 

R dd · k ;. C h 1 · d "d bl · h . in British " o ic a; o. aves mce cons1 era y too, wit encouragmg pros- Columbia. 

pects. Gold and 
Sil"er 

" Quartz.-The assessment work done by Dunn & Co. on the .Afont- Quart~ 

rose and Monti·ose Extension has rewarded them with fair prospects in mining. 

free milling ore, carrying both gold and silver. 

"The Gold Queen .Alining Company, composed of vVhatcom capital
ists has expended about $4,000 in developing their several locations. 
Reports made hy this company state that traces of platinum have been 
found. This is a quartz ledge of about twelve feet wide, and the prin
cipal work has been tunnelling and running cross-cuts, and it is now 
the intention of this company to erect a small Huntington quartz mill 
to thoroughly test their locations early in the season. 

" Vaiitier, Stenger & Co. have done a great deal of development work, 
and purpose doing more. 

"The Yale .Alining Company have found very encouraging prospects 
from their claims. Assays from the rock have been made, showing gold 
running from $20 to $98 per ton. 

"Placer-North Bend.-Stewart & Co., of Tacoma, have applied for 
two placer mining leases, with the intention of pushing work vigorously 
in the spring. 

''Boston Bar.-Four mining leases have been applied for by parties 
in Ottawa and Seattle ; doubtless operations will be commenced when 
the spring opens. 

"Lytton.- The Van Winkle Bar llydraulic Company, of Vancouver, 
has spent $17,000 in labour, machinery, steel pipes, and other material 
in opening of their extensive placer area. It comprises about 800 
acres. They have laid about 3,000 feet of steel pipes, varying from 16 
to 18 inches, together with all other modern improvements, under the 
superintendence of Mr. J. L. Holland, an experienced Californian, 
highly recommended to successfully carry on the work, with every 
hope of making handsome returns for the shareholders in the approach
ing season. 

"Dougherty&; Co. have applied for a lease at the mouth of the Thomp
son river, and have sunk several pro_spect shafts, finding good indiGa
tions of pay dirt. 

"In concluding this report, I am pleased to say that my returns from 
free miners' certificates and mining receipts have increased from $87 2. 50, 
in 1891, to $1,440.75, in 1892. 
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PREcrous "I wish also further to state that the expenditure by the government 
ME'l?ALS. . 

D. d of $500 on the trail leading to Siwa!'h creek has been highly appre-1scovery an ~ 

development ciated by the miners. " 
in Britioh 
Columbia. 
Gold and 
Silver. Yale-Okanagan Diiiision-(1l£r. Lumbey's R eport). 

Okanagan 
division. 

"A very little mining has been done throughout the northern part of 
the district. On the east side of Swan lake seventeen quartz claims 
have been located, and six on Harris creek, but at present only a little 
prospecting has been done on them. 

"Cherry Creek.-There are five whites and six Chinese working, the 
latter making about $'.l per diem. The Cherry Creek Mining Company 
have run their main tunnel a distance of 1,500 feet, but have not yet 
bottomed the channel. 

"Siwash Creek.-Very little mining has been done this year, and not 
more than $1,200 taken out. 

"In the Rock creek mining division the yield of gold derived from 
placer mining amounted to $5,800. The gold was taken from Rock 
creek and Boimdary creek. The workings of the Laura Hydraulic 
Con,pany yielded about $1,800. The company could work only three 
months, owing to scarcity of water. 

"Fairview Camp.-Work has been carried on in this camp during 
the past summer with more energy than formerly. English and Am
erican capital has been largely invested, and a number of claims have 
changed hands at prices ranging from $3,000 to $25,000. A five 
stamp quartz mill was erected by the Rattler Compcmy on their mill 
site last winter, and tests made from the ore from a nmn ber of claims, 
notably, the Brown B ear, Stem-winder, Wyn lif., Silve1· Crown, liiorn
ing Star, Wide West, Joe Dandy, and Rattler, milled from $8 to $50 
per ton in free gold. 

"Mr. E. D. Reynolds, who represents au English syndicate, has in
vested largely, and has already done considerable development work on 
his property, and intends erecting extensive mining works at or near 
the mines. He has twenty hands employed, which force will be largely 
increased on the arri~al of Mr. Attwood, engineer of the company. 

" Work is being prosecuted on a number of other claims with greater 
·energy, the possibility of disposing of them being an incentive, 

" Osoyoos.-A number of locations have been made during the sum
mer on the mountain about three miles west of the hike, but sufficient 
·work has not been clone to determine the value of the claims. 
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"Keremeos.-Several small, but rich, ledges have been located on PnEorous 
TT d T d. k tl d . 1 h k lVJE1'ALS • .ii_eremeos an .in ian cree , 1e owners 01ng mere y enoug wor to . 

. . Discovery and 
represent theu· claims. development 

in British 
"Camp McKinney.-Notbing more than assessment work has been Columbia. 

done in this camp during the season. Crown grants have been obtained Gold and 

f b f l · · 1 1 · d I . . h Sil ve1·. or a num er o t 1e prmc1pa c aims, an t rn owners are awa1tmg t e 
construction of a wagon road across the mountain to Kettle rivei·, 
when machinery can be brought into the camp and work commenced 
at once. 

"Bonndary Creek.-This section of country has been extensively 
prospected, and a number of promising locations have been recorded. 
At Central camp, Messrs. White and Palmerston have been actively 
engaged on their claims, and have employed on an average six men 
since the spring. On the City of Paris, they have sunk two shafts, No. 
1 to a depth of fifty-fh·e feet, at the bottom running a drift twenty-five 
feet on the ledge ; No. 2 down twenty-five feet, and a drift of twenty
five feet. On the Lincoln an open cut has been run on the ledge for a 
distance of one hundred feet, and fifteen feet deep, also a shaft sunk 
fifty feet at the bottom of the cut. o. 2 shaft is down eighteen feet, 
with a drift at bottom of shaft of ten feet. The ore from these claims 
is a high grade copper sulphide, carrying gold and silver, an average 
of the ore from the bottom of the shaft assaying as high as $700 to 
the ton . 

"On the .LYo. 7, Big 4, and Lone Star, the property of l\Iessrs. Attwood, 
Lefevre and Schofield, a considerable amount of development has been 
done. The No. 7 is bonded for $20,000 to Amet·ican capitalists. 

" Mr.John Douglas, who represents a New York syndicate, has e
cured a number of clai~s in this camp, and has expended a large sum in 
<leveloping. On the .New York, a forty-foot shaft has been sunk, and a 
drift of eighty feet from the bottom has been run. On the Mabel 
three shafts have been sunk on the ledge, forty, twenty and eighty 
feet, respectively, and a number of surface cross-cuts have been run. 
On the Oro a shaft is down forty feet, and Mr. Douglas has erected on 
this claim a substantial dwelling house and assaying office, which is 
:fitted with all requirements for general assaying. 

"The Spokane and Great .LYorthern ~lJ!lining Company have a number 
of very promising locations in the vicinity of this camp, on which they 
have expended during the summer nearly $400, and have also erected 
a small stamp mill at the falls on Boundary creek, for the purpose 
of testing their ore. 
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PREmous "The claims further up the creek have not been developed to any 
METALS. b d S 
D. d extent, eyon assessment work. ome very promising prospects at 

1Scovery n..n 
development Deadwood, Greenwood and Summit camps are attracting considerable 
in British 
Columbia. attention, and if the ventures at Central Camp and Boundary Falls 
Gold and prove succes ful, I understand that capital will be forthcoming for their 
Siher. development. 

Si mil kameen. 

"In the Rock creek mining division 312 free miners' certificates have 
been issued from January lst to date, and the following records entered, 
viz :-

:Mineral claims.. . . . . . . . . . . . . . . . . . . . . . . . . . 225 

Assessment certificates. . . . . . . . . . . . . . . . . . . . 96 
Transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 
Placer claims . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Transfers of placer claims. . . . . . . . . . . . . . . . . 1 

Yctle-Similkcimcen Division-(llfr. Ilunter's Report.) 

" The yield of gold remains about the same as last year, and the yield 
of platinum has decreased, principally owing to the low price offered 
for it. 

"On Grcinite creek very little work has been done this season and 
consequently the yield of gold has been small. 

"On .LYewton c1·eek four men have been working and obtained good 
wages. A considerable number of Indians were engaged in mining on 
this creek. 

"On , late cr·eek very little has been done, owing to the ground being 
deep and the want of sufficient capital. 

"On Boulder creek one Chinese company has been" orking and ob
tained fair wages. 

" On the upper portion of the l'ul ameen river five companies of 
Chinese have been working, but as far as I can learn they made very 
small wages. 

"The Tiilameen Improvement and Ifydraiilic Company's ground 
situate on this portion of the river, has been prospected this season, but 
with what results I am unable to learn. They obtained a lay-over in 
October, pending a transfer of their property to an English company. 

"Considerable work has been done on the lower end of the Tulameen 
river, and good results have been obtained. The Ah Jack Company 
of four Chinese, washed up six hundred dollars in one week, and made 
good wages during the season. 
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" On the Siinilkameen mining has been brisk, but the yield was PREcrous 
METALS. small. 
Di covery and 

"On Whipsaw creek, a tributary of the South Fork of the Similka- develop_mPnt 
b . d 1 f ·1 cl h lf "'l h rn Br1t1sh meen, one company o tame a ease o one m1 e an a a . ..1. my ave Columbia. 

done considerable work on it, and will be ready to start sluicing early Gold and 
next season. Silver. 

" On the Allison bench at Princeton very little work has been done 
on account of the scarcity of labour. 

"Considerable prospecting has been done this year in quartz, but 
owing to the country being so thickly covered with brush and tim her 
the work has been slow and tedious. Quantities of float have been 
found, but no new discover ies have been brought under my notice so 
far. 

"The Victoria Copper Co., on Friday creek, a tributary of the South 
Fork of the Similkameen river, are still prospecting their claiins. 
The tunnel is 142 feet. 

"The Roany and the Spur mineral claims, situa.te on the Tulameen 
river, below Granite creek, are being opened up by the owners, but I 
am not in a position at present to say more about them. 

"On the Nevada and Bonanzci Queen mineral claims, situate on the 
Tulameen, about fifteen miles above Granite creek, the owners have 
satisfied themselves with merely performing the necessary work to 
hold their locations. " 

PYRITES. 

PRODUCTION. 

According to returns received there were 59, 770 tons of pyrites pro· 
duced during 1892, representing a value of $179,310. The figures for 
last year were 67,731 tons, valued at $203,193, so that there was a 
slight falling ofr. 

This was all used in making acid and does not include other 
metallic sulphurets mined in Canada, but whose sulphur contents were 
not utilized. As the ore carries from 36 to -W per cent of sulphur the 
above mentioned pyrites would represent about 26,000 tons of that 
element. 

EXPOR'l'S AND I MPOR'fS. 

An inspection of the following table will show the home market 
for crude sulphur with which material the sulphur ores of the country 
must compete :-

13 

PYRITES. 

Production. 

Exports and 
import&. 



PYRrTES. 

Exports and 
imports. 
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PYR!'.l'ES. 

TABLE 1. 

ll!POR'l'S: BRTMSTONE OR CRUDE SULPHUR. 

Fiscal Year. 

1880 . " ....... .. 
l l:!Sl ......... . 
1882.. . . . . . ... . ... . 
1883 .. ......... . 
188-l .... . . . " ....... · 1 
1885 ... .. ........... . . 
1886 .. .. ............. . 
1887 ...... . ... . . . . . 
1888 .......... .. . 
1889 ........ . 
1890 ............ . ..... .. 
lfi91... . . . . ... . 
1892 .. .. ............... . 

Pounds. 

1, 775,489 
2,118,720 
2,375,821 
2,336.085 
2,195,735 
2,248,986 
2.922,043 
3,103,644 
2,048,812 
2,427,510 
4,440,799 
3,601,748 
4,769,759 

Value. 

27,401 
33,956 
40,329 
36,737 
37,463 

. 35,043 
43,651 
38, 750 
25,318 
34,00G 
44,276 
46,351 
G7,095 

DISCOVERY AND DEVELOPMENT. Discovery and 
development. 
Quebec. QUEBEC. 

Ontario. 

SAW'. 

Production. 

The whole of the pyrites represent.ed by the figures given 
above is the product of the Uapelton group of mines near Sherbrooke, 
which have already been spoken of under the heading of copper both 
in this and previous reports. 

Only about 15 per cent of the above amount is utilized in Canada, 
the rest being shipped to acid works in the United States. 

ON'J.'ARIO. 

No pJTites deposits are at present worked in this province, but the 
addition made to the plant of the Brodie Chemical and Super_ 
phosphate works at Smith's Falls of a furnace for pyrites burning is 
an interesting feature. The' e works formerly used only imported sul
phur, but with the change made they are now able to use either that 
or pyrites for making their acid. 

SALT. 

PRODUCTION. 

The production of salt for 1892 was 45,486 tons valued at $162,-
041, which figures on comparison are found to be almost identical with 
those of last year. The figures below give the production for the past 
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'LFRED R. C. SELWYN, C. M. G.,LL . D., F. R. S., DIRECTO R. PLATE XII. 

Fiscal I 
Year Tons 

-
1880 wt,720 
1881 l J7,II5 
1882 84,932 
1883 129,442 

;;:: .,, 
0 

"' ~ rn 

1884 I 19,081 
1885 90,984 
1886 96,236 
1S87 106,728 

0 -1 
(/) "'l > rn al l> ;.. r 
~ 

r- ,,, 
>-l 

:» l> 
1888 97,338 r 

r 
1889 96,019 
1890 86,813 
r891 !05,,)!6 

{.C 
".) 
~ 
-l 
r. 

1892 I 10,240 

AN:-.JL: AL REPo tn FOi< 1892; O I V l ~ ION l)f ~1:-.IE.RA-L .,;TATIS r I C!' ANO MINe-.. 

}'; D. INlr/!.LL . M. E., It-. C H ARG R. 
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years from which a comparison can be made with the present condi- S.ILT. 

tion~ of th(industry. 
1886 ....... . ... . 62,359 tons, valued at $227, 195 
1887 ..... .. . .... 60, 173 " " 166,394 
1888 ........ . . . . 59,070 " " 185,460 
1889 ..... . ...... 32,832 " " 128,54 7 
1890 . . . . .... .... 43,754 " " 198,897 

EXPORTS AND IMPORTS. Exports and 
imports. 

The following tables, Nos. 1, 2 and 3, with graphic table A , give 
details of the exports and imports :-

13~ 

SALT. 

T ABf,E 1. 

EXPORTS. 

Y ear. Bushels. Value. 

t880 ... . 
1881. .. . 
l882 .. . ...... .... . 
1883 . . ..... .. . .. .. . . 
1884 . ... . .. . . .. . ..... . 
1885 .. .... .. . . .. .... . 
1886 ....... . . .. ... ... . . . 
1887 ..... . .. . . . . 
1888 . .. . .... . · • · ..... . 
1889......... . ...... . 
1890.. .. . . . . . .. . . .. . . . 
1891. . . . . . . . . . . ....•. 
1892 .... . ..... . ... . .. . . . 

SALT. 

467,G-!1 
348,208 
181,758 
199,733 
167,029 
246,794 
224,943 
154,045 
15,251 

8,557 
6,605 
5,290 
2,000 

TABLE 2. 

hrPoa·rs: SALT PAYING Du·rY. 

Fiscal Year. Pounds. 

S4G,211 
44,627 
18,350 
19,492 
15,291 
18,756 
16,8 6 
11,526 

:l,987 
2,3!)0 
1,667 
1,277 

504 

Value. 
_________ , ______ -----

1880 .. . . ..... . .. .... . . 
181:11. ........ - ... . 
1882 ...... ... .. . ... . . 
1883 . ..... . .. . . . .. . 
1884 ...... .. . . .. . . •.. 
1885 ..... . . .. . .. . . . . 
1886 ... ...... . .. . . . .. . 
1887 ....... . . . ...... . 
1888 .. ..... .. .. .... .. . 
1889 ....... . 
1890 ........ . 
1891. . .. . ... . . 
1892 ........ . 

726,640 
2,588,465 
3,679,415 

12,136,968 
12,770,950 
10,39i ,761 

. 12,266,021 
10,413.258 
10,509,799 
11,190,088 
15,1:!5,109 
15,140,827 
18,648,191 

s 3,916 
6,355 

12,:n8 
36,223 
38,949 
;n,726 
39,181 
35,670 
32,136 
~8.968 
51,549 
59,311 
65,l!G3 



SALT. 

Discovery and 
development. 

J\Jooretown. 
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S .\L'l'. 

T .\BLE 3. 
!MPOR'l'S : 8ATll' N01' PAYING DUTY. 

Fiscal Year. 

1880 ... 
1881.. .. 
1882 ... 
1883 .. 
1884... 
1885 .. . 
1886 .. . 
1887 . . . 
1888 .. . 
1889 .. . 
1890 ... . 
1891.. 
1892 .... 

Pounds. 

212,714,747 
231, 640, GlO 
166, 183, 962 
246, 747,113 
225, 3!JO, 121 
171,571,209 
180, 205, !J49 
203,042,332 . 
184, 166, 986 
180,847,ROO 
158,49(1,075 
l!J5,491,410 
201,831,217 

Value. 

S400,167 
488,278 
311,489 
386,1.JA 
321,243 
255,719 
255,359 
285 455 
220'.m5 
253,009 
252.291 
321;239 
314,995 

DISCOVERY AND DEVELOP)!ENT. 

The greater proportion of the above production is to be credited as 
in former years to the province of Ontario, a small amount only 
being produced in New Brunswick. Most of the producers in Ontario 
worked this year as members of the Canada Salt Association. 

Regarding boring for salt in the Ontario district, fr. Brumell makes 
the following statement :-

" Two wells were begun in Larobton county during the year, one of 
which was successfully carried through to the salt-bed which was found 
at 1,643 feet and penetrated fifty feet. This well was sunk for }[essrs . 
Brown and Armstrong at 1Yiooretown, the driller being Major John 
Savage of Petrolea, to whom we are indebted for the following 
record:-

Feet. 
Olay and hardpan.. . . . . . . . . . . . . . . . . . . . . 145 
Black and gray shale. . . . . . . . . . . . . . . . . . . 355 
Limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Shale with limestone . . . . . . . . . . . . . . . . . . . 235 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . 250 
Gypsum...... . . .. . . . . . . . . . 65 
Limestone and dolomite. . . . . . . . . . . . . . . . 210 
Salt........ ..... . . . . . . . . . . . . . . . . . . . 3 
" Sandstone" (7) . . . . . . . . . . . . . . . . . . . . . . 30 
Lime tone or dolomite (gas). . . . . . . . . . . . . 187 
Dolomite. . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
Gypsum, reel shale and salt. . . . . . . . . . . . . . 42 
" Black rock " . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Salt...... . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Total depth. . . . . . . . . . . . . . . . . 1,693 
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" The boring finished in salt which is of good quality, sa.lt water SALT. 

was encountered at 868 feet and mineral water with gas at 1, 125 feet· Discovery and 

A 11 fl f 1 f d 1 4"0 f C . . d development. sma ow o gas was a so oun at , :<1 eet. asmg was carne 
t~ a depth of 902 feet. 

"The well is located on the east side of the road, about sixty feet 
from the St. Clair river, the water from which will be used in the 
production of brine. 

" The second well spoken of ;tbove was being sunk by Messrs. 
\Vebster Brothers, and is located about one-quarter of a mile to the 
north of that just described. Boring operations, at the time of my 
visit to the district, were at a standstill owing to the tools having be
come stuck at a depth of 900 feet. 

" In Essex county, at the Canadian Pacific Rail way station in Windsor. 

Windsor, a well was begun on the 28th July and finished lst December, 
when it had been carried to a depth of l,2n feet. No record of the 
rocks traversed is at hand, the only data available being the following, 
supplied by the driller, Mr. John J. Mason of Bay City, Mich. 

"The surface deposits measured 128 feet in thickness and in the 
first rock at a depth of 142 feet from the surface a small show of oil is 
said to have been found; no g.ts was noted. Sulphurous .water was 
struck at 350 and 480 feet, and at 1,125 feet a small quantity of 
salt water was found. Casing was carried to a depth of 685 feet. The 
first salt bed was found at 1, 127 feet and consisted of forty feet of solid 
salt, while the second bed was struck at 1, 188 feet or twenty-one feet 
below the first. This was penetrated for seventy-nine feet, the boring 
ceasing in salt." 

STRUCTURAL MATERIALS. STRUC1'URAL 
MATERIALS. 

Building Stone.-During the year 1892 the value of the production Building 

of building stone fell off considerably, the output being 219,7 4 7 cubic stone. 

yards, valued at $609,827, which shows a decrease in value of $98,909, 
while there was an increase in quantity of 32,062 cubic yll-rds. The 
comparatively low price obtained during the year is accounted for by 
the fact that there were large quantities of low priced stone and much 
less high-priced building stone used than in former years, as a result 
of this many of the quarries producing a finer quality of sandstone and 
large dimension stone were closed down for a greater part of the year. 
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The production, by provinces, during the year, as reported to this 
office, was as follows :-

STRUCTURAL MATERIALS. 

TABLE 1. 

PRODUCTION O~' BUJLDING S·roNE. 

Province. l :e~~r~s. J Cub. 'lds. 1 Value. 

-------,- - - 1--
Ontario . . .. .. 
Quebec ................. . . 
Nova . Scotia. . . . . . . .. . . 

48 1 147,264 1 $378,574 
19 43,412 150,926 
18 9,534 25,460 

New Brunswick . . ....... . .. . . 6 2,024 12,481 
Prince Ed ward Island .... . 1 280 336 
Manitoba .. 6 14,35:l 34, 700 
i\1'orth-wcst Territories .. . 3 2,400 2,800 
British Columbia . . .... . 1 480 4,550 

-·-- -------·-
'Totals, .... . 102 219,747 8609,827 

The production during the past six years, compiled from direct 
returns made to this office, was as follows :-

1886 ...... 165, 777 cubic yards, valued at $642,509 
1887 ...... 262,592 " " 552,267 
1888 ...... 411,570 " " 641,712 
1889 ...... 341,337 " " 913,691 
1890 ...... 382,563 " " 964, 783 
18\:11 ...... 187,685 " " 708,736 

It must, however, be borne in mind that these amounts are not com
plete, as it has been found impossible to obtain returns from all the 
many small quarries opened for local use. They represent, however, 
about four-fifths of the total production. 

The following tables are of exports and imports and explain them
selves:-

S 0L'RUC'l'URAT, MATERIALS. 

TABLE 2 . 

EXPORTS OF STONE AND ~IARBT,E, 'V'ROUGHT AND UNWROUGHT. 

Wrought. Unwrought. -j 
Province. ---- - -- ----- -----------

-------- - ~9_1. __ 1892~- -~~1~~ 
Ontario.. . . . . . . . . . . . . . S 1,804 S 10 $23,311 $18,365 
Quebec . . . . . . . . . . . . . . . . . . . . . . . . . 1,660 . . . . . . . . . . . . 2,010 
Nova Scotia.... . ... . . . . . 300 208 12,793 15,485 
Jew Brunswick.. . . . . . . . . . 9,105 5,811 9,323 11,275 

British Columbia ..... ······1-~189 _·_· _· ._._··_· _ __ 735 ____ 289 

Totals... . . . . . . . . . . . . . ~98-- . 7,698 . '46,162 $47,424 
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8'1'RUCTURAL MATERIALS. 

TABLE 3. 

IMPORTS Ol' BUILDING S'l'ONE. 

Fiscal Y ear. V alue. 
! _______ __ _ 

I 1880.. . ....... .... . 
18 1.. 

I 
rn~L: .... ............ . 
188-1 ..... . ....... ...... . 
1885.. . ...... . . . .. .. . 
1886 ... .. . . ... . 
1887 .. . . 
1888 . . ... .. . . . . . ... .. . 
188!J ... . 
1890 ............... .. .. . 
J891. .. .. ........ . . . . ... . 
1892. 

s 35,970 
58, H!J 
33,623 
35,061 
51,088 
30,491 
4],675 
54,<!68 
86,373 

100,314 
132,155 
170,890 

95,550 

S'L'llUC'fURAL MA'fERIALS. 

TABLE 4. 

htPOR'l'S 01· :MANUFACTURES Ol' STONE OR GRANITE, N.E.S. 

Fiscal Y ear. 

1880 ....... . ..... .. .. . . .. . 
1881. .. . 
1882 .. . . . . 
1883 .......... . .......... . 
1884... .. . ........ . 
1885 . .... . 
1886.. . .. . . ..... . ... . . .. . 
1887.. . . . . ... . ......... . 
1888 .. .... . 
188!) . ..... . ···· ·I 
1890 . ...... .. . 
1891... . . . . . . . . · 1 
1892. ......... . . . . . . . . 

Value. 

S29,408 
36,877 I 
37,267 
45,636 I 
45,290 
39,867 I 
-11,984 
41,82fl . 
47,487 
61,341 
84,396 
61,051 
39,479 

199 s 

As may be seen on reference to the foregoing tables, there was an 
approximate market in Canada for building stone as follows : 

Production. . . . . . . . . . . . . . . $609,827 
Imports, building stone.. . . . 95,550 
Imports, stone and granite.. 39,497 

---$744,874 
Less-Exports wrought stone 7,698 

" unwroughtstone 47,424 
55,122 

$689, 752 

STRUC'IURAJ, 
MATEHIALS. 

Exports and 
imports. 
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Marble.-The production of marble during the past year is alto
gether that of Ontario and amounted to 340 tons, valued at $3, 600, an 
increase over the previous year of 100 tons and $1,848. 

During the previous six years the production was as follows:-

1886 ..... . .......... 501 tons;-.valued at $9,900 
1887 .... . ..... . .... 242 " " 6,224 
1888 .... . .......... 191 " " 3,100 
1889 . . . . . . . . . . . . . . . . 83 " " 980 
1890 ...... ... ....... 780 " " 10,776 
1891 ................ 240 " " 1,752 

In the following table will be found the imports since 1880 :-

S'J'RUCTUHAL l\1ATERIALS. 

TABLE 5. 

lMPOR'l'S o~· l\L\llBLE. 

Fiscal Y car. 

1880.. . . . . . . . . ...... . . . 
1881 ..... .. .. .. ....... .. . 
1882 ..... .. ... .... . 
188:1. ...................... . 
1884 ........ .. ........... .. 

i~~~:: : : ·:: ·::::: ·: ·:·.·::::I 
1887 .................. " ) 
188.. .. . .. .. . .. .. . .. . 
188!) . .. .. ....... . ......... . 
1890 ............ . .. .... ... . 
1891.... . . . . . . . . . . . . . . . .. 
1892 ... ... .. ............. . 

Value. I 

. 63,015 
80,977 

109,505 
128,520 
108,771 
102,835 
117,752 
104,250 

94,681 
118,421 

90,353 
107,661 
106,268 I 

Regarding operations in Cape Breton, ~.S., where there are exten
sive crystalline limestone beds, Mr. H.P. Brumell reports as follows:-

1\Iarble Moun- "Marble Mountain, Inverness County, N.S.-The Bras d 'Or Marble 
tain, N.S. Company own and intend operating a property immediately to the 

north of the Bras d'Or Lime Company's property on the west side of 
West Bay, Bras d'Or lake. 

" The measures naturally exposed and those uncovered by trench
ing and stripping consist of alternate bands of different thicknesses 
of white to dark gray, dark and light blue, yellow, pink and green 
crystalline limestones, very free from pyrites and mud spots, the whole 
striking east and west and dipping vertically. Small quantities only 
have been shipped and polished as samples. No regular work has 
yet been undertaken in the matter of quarrying though the com
pany have on the ground a full equipment for operations on a small 
scale. 'rhe plant and material available consist of one channelling 
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machine, one set of gang saws, and material for the construction of a STui;cTURAL 

mill." MATERIALS. 

Granite.-The production of granite during the year was 24,302 Granite. 
tons, valued at $89,326, showing an increase over the year previous 
of 10,665 tons, valued at $19,270. 

By provinces the production was as follows :-

Ontario , ........... 2,642 tons, valued at 
Quebec . .......... . 7,324 " " 
Nova Scot.ia ... ... . . 4, 235 " " 
New Brunswick. .. . . 2,800 " " 
British Columbia .... 7,301 " " 

$ 4,951 
29,775 
27,600 
16,900 
10,100 

During the past six years the annual production was as follows:-

1886. . . . . . . . . . . . . 6,062 tons, valued at $ 63,309 
1887 . ....... . .... 21,217 " " 142,506 
1888 .. . . . .... . ... 21,352 " " 147,305 
1889 .. . .. .. ..... . 10,197 " " 79,624 
1890 ............. 13,307 " " 65,985 
1891. ...... . ..... 13,637 " " 70,056 

Slate.-During the year there was a production of slate of 5,180 Sln.te. 
tons, valued at $69,070, an increase over that of last year owing to the 
opening of several new quarries. This production is that of British 
Columbia and Quebec, wherein operations were carried on by several 
companies. A considerable amount of development work was done 
in the province of Quebec from which, during next year, an inc1:eased 
production may be looked for. 

The figures of exports and imports during past years are given be
low and explain themselves :-

STRUC'l'URAJ, l'iIA1'ERIALS. 

TABLE 6. 

Exrom·s o~' SLATE. 

Year. Tons. Vaine. 

-------- ----- -----

1884 ......... . 
1885 .... . ..... . 
1886 ...... . 
1887... . . . . . . 
1888 ..... .. .. . .. . 
1889 ....... . 
1890 . .. . .. .. 
1891. . .......... . 
1892 ....... . 

539 
346 
34 
27 
22 
26 
12 
15 
87 

$6,845 
5,274 

495 
373 
475 

3,303 
153 
195 

2,038 
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S1'RUOTURAL 1"IATERIALS. 

TABLE 7. 
lMPOR1'S Ol!' SLA'rE. 

Fiscal Year. 

l}lSO ........ . •.... .. .. ... 
1881. ..... · · ··· · ·· .... . 
1882 . ..... . .. . .. . .. . . . . 
1883 .. . ..... . . ... ... . ... .. 
1884 ... ... . .. .. . .. . ..... . . 
1885 .................. .. . 
1886 .......... .. 
1887 ... . 
1888 .. . .. ...... . ... . ... . 
1889. . . . ............ . 
1890 .. . ... . . . ......... . 
1891. .. . ......... . .. . . . . 
1892 ......... . . .. .. .. . .. . 

V::ilue. 

21,431 
22,184 
24,543 
24,968 
28,816 
28,169 
27,852 
27,845 
23,151 
41,370 

22.871 I 46,104 
50,441 

Fh,gstones. Flagstones.-The production of flagstones for 1892 a.mounted to 
13, 700 square feet, valued at $1,869, a decrease compared with the 
previous year of 13,600 square feet and in value of $852. This pro
duction is altogether that of Quebec, in the vicinity of Dudswell, and 
of Cape Breton, in Nova Scotia. It is, however, known that a cer
tain quantity was produced in Ontario although no returns were 
received from that province. 

Durjng the past six years the annual production has been as fol
lows:-

1886. . . . . . . . . . . . . 70,000 feet, valued at $ 7,895 
1887 ............. 116,000 " " 11,600 
1888. . . . . . . . . . . . . 64,800 " " 6,580 
1889 .... . . . . .. . .. 14,000 " " 1,400 
1890 . . . . . . . . . . . . . 17,865 " " 1,643 
1891 ............. 27,300 " " 2,721 
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No exports of fla.,.stones are reported · the imports are aiven in the STRUCTURAL. 
" ' I::> J'.fA'l'ERIAT,S. 

following table :-
STRUCTURAL MA'l'ERIALS. 

TABLE 8. 

lMPOlti'S m• FLAGSTONES. 

Fiscal Y ear. I Tons. Value. I 
1881.. ..... . 
1882 ...... . .... . 
1883 ... . ..... .. . 
1884 ... . ... ..... . 
1885 ... .. .. . . . . 
188G . .... . .. ... . . 
1887 ..... .. .. . .. . 
1888 . . .. . ...... . 
1889 ............. . 
lS!lO. .. . . . . . 
1891.. ........... . 
1892 ....... . 

23 

ig I 
137 
205 

1,602 
1,316 
2,642 
1,669 
5,665 
3,770 
1,571 

$ 241 
848 

99 
1,158 
1,756 
9,443 

10,966 
21,077 
15,451 
48,995 
36,348 
15,048 

Imports. 

Cement.-During the year there was a production of cement of 107,- Cement. 

408 barrels valued at $147,663, an increase over the previous year of 
13,935 brls. and :$39,102. This production is that of twelve operators, 
all of the provinces of Quebec and Ontario, wherein the greater part of 
the output was consumed. The Portland cement manufactured in 
Canada is to a large extent replacing that of foreign make, as may be 
seen in reference to table 11 following. 

During the past five years the annual production was as follows :-

1887. . . . . . . . . 69,843 barrels, valued at $ 81, 909 
1888. . . . . . . . . 50,668 " " 35,593 
1889 . . ....... 90,474 " " 69,790 
1890 ........ ' 102,216 " " 92,405 
1891 ......... 93,473 " " 108,561 

In 1892 the production of both natural and Portland cement 
was:-

Natural cement, 88,187 barrels, valued at $99,912 
Portland 29,221 " " 52,751 

Of the state of the industry but little can be said beyond the fact 
that there was a very considerable growth in the production of Port
land cement, of which a large quantity now enters into the home 
market. 
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The following tables illustrate the imports of building cements of all 
kinds; the exports will be found grouped with those of lime. 

STHUCTUHAL MATERIALS. 

TABLE 9. 

h!POH'l'S OE' CEMENT IN BULK OR BAGS. 

Fiscal Year. Bushels. I V alue. 

1880.:-.. -.. -.. -.-.. -.. ---:-1 s 28 
298 

86 
l &ll. . . . . . . . . . . . . 519 
1882..... ... . . . . . . 386 
1883 .. . . . . . .. . 1,759 
1884. . . . . . . . . . . . 4,626 
1885 . . ... , . . . . . . . 4,598 
1886 . . . . .. . . . . . . . 6,808 
1887 .... .. . . . . . 5,421 
1888.... .. . . • . . . . . 23,919 
1889.. . .. . . . . .. . 32,818 
1890 .. . . . . . . . . . . . 21, 055 
1891. . . . . . . .. . . . . 11, 281 
1892 . . . . . . . . . . . . 14,351 

548 
1,236 
1,315 
1,851 
1,419 
5,787 

10,668 
5,443 
2,890 
3,394 

STRUCTliRAL MA'l'Ell!ALS. 

TABL~; 10. 

lMPOR'.rS OE' liYDRAULJO CEMENT. 

Fiscal Y ear. 

1880 ... .... .... . . . 
1881. ..... . .' : .. . 
1882 . . .. ....... . . . 
1883 ...... .... . . . 
1884 . . ... . .... • .. 
1885 ..... .. ... . .. . 
1886 . . . .... . 
1887 .... .. ... . 
1888 ...... . ..... . 
1889 ..... .... .. . 
1890 ........ . .. . 
1891. ... . ..... .. . 
1892 . . . ..•..•... 

I Barrels. I V ::ilue. 

10,034 
7,812 

11,945 
11,659 

8,60G 
5.613 
6;164 
6,160 
5,636 
5,835 
5,440 
3,515 
2,214 

s 10,306 
7,821 

13,410 
13,755 

9,514 
5,396 
6,028 
8,784 
7,522 
7,467 
9,048 
6,152 
2,782 
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S'l'RUCTUHAL MATEHIALS. 

TABLE 11. 

IMPORTS OF POR'l'LAND CmlEN'r. 

Fiscal Year. 

1880 .. 
1881. .. 
1882 . . . 
1883 . . . 
1884 .. 
1885 .. . 
1886 ... ... . 
1887 
1888 .. 
1889 .. . 
1890 .. . 
1891.. . 
1892 .. 

Barrels. I Value. 

102,750 
122,402 
122,273 
192,322 
183,728 
187,233 

s 55,774 
+5,646 
66,579 

102,537 
102,857 
111,521 
120,3!)8 
148,054 
177,158 
179,406 
313,572 
304,648 
281,553 
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S~'RUC'fURAL. 
MATE LUA LS. 

Roofing Cement.-Of roofing cement there was during the year a pro- Roofing 

duction of 800 tons, valued at $12,000, an increase in value over the cement. 

previous year of $7, 190. 

Lime.-There was a very marked increase in the production of lime Lime. 

during the past year, the quantity being 2,260,640 bushels, valued at . 
$411,270. Full returns are not, however, possible to obtain, though 
all the largest and more important producers' outputs are included here. 
The production by provinces and the annual production for the past 
six years are given in the following tables:-

STRUCTURAL MA'l'EHTALS. 

TAnr.E 12. 

PHODUC'r!ON OP LIME. 

Province. 

Ontario . . .. . . .. .. . . 
suebec. ... . ... . .. .. . 
Nova Sc0tia ........ ..... . 
New Brunswick. . . ...... . 
Prince Edward Island .. 
Manitoba ... 
British Columbia. . . ... . 
North-west T erritories ... . 

Totals .. ...... · [ 

No. 
of Bushels. 

Returns 

56 
11 
5 

12 
3 

11 
4 
3 

105 

• 

850,474 
530,505 

70,775 
491,0fiO 
13,575 

210,046 
88,915 
5,300 

2,260,640 

$110,156 
116,347 

20,540 
98,359 

3,413 
39,372 
20,363 
2,720 

$411,270 
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STRUC'l'URAL MA'rF.RIALS. 

TADLE 13. 

ANNUAL PRODUCTTON OF LrnE. 

Year. 

1886 . .... . ...... ... ... . 
1887 .. . . . 
1888 ................. . 
1889 .... . .... .. .. . .. . 
1890 . ... . ... . ........... . 
1891. . ..... . .. . ....... . 

No. 
of Bushels. 

Returns 

87 
133 

03 
106 

93 
83 

1,535,950 
2,269,087 
2,216,764 
2,948,249 
2,501,07!:1 
1,829,894 

Value. 

$283,755 
394,859 
339,951 
362,848 
412,308 
251,215 

The exports of lime and cement and the imports of lime are given 
in the following tables :-

STRUC'l'UllAL MATERIALS. 

TADf,E 14. 

EXPOll'l'S OF Ln!E AND c~,~IF.NT. 

Lime and Cement. 1891. 1892. 

Province. ---------·!-----------------

1889. 1890. Lime. Cement. Lime. Cement. 

Ontario .... .. .. .... 12,877 17,341 19,390 2,534 19,383 ·399 
Quebec ....... ... ... 71 ..... . ... 25,446 283 26,586 539 
Nova Scotia . . . . . 11,017 17,137 15,387 64 644 
New Brunswick 135,222 130,180 59,318 74,912 
Prince Edward Isl 'd 2 5 12 
Manitoba 2,060 
British Col;,~bi~::: 4,141 300 10 

-------------- --------
Totals .... $161,249 168,804 $119,853 $2,881 8121,535 $938 

• 
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STRUC1'URAL MATERIALS. 

TABLE 15. 

lMPOR1'S 0~' LIME. 

Fiscal Year. Barrels. 

1880 .. ................ . 
1881 ... . .. . 
1882 .. . 
1 83. 
1884.. . . . . . ... . 
1885 . . . . .. . . . . . . .. . 
1886 .... . ..... . . .... . 
1887 . .................... . 
1888 .............. . 
1889 ...... .. . ...... . ...... . . 
1890 .. . .................. . .. . 
1891. .. .. . . . ......... . .... . 
1 92 . ................ . ..... . 

G,100 
5,706 
5,064 
7,623 

10,804 
12,072 
11,021 
10,835 
10,142 
13,079 

8,1491 6,259 
6,132 

Value. , 

s 6,013 
4,177 
5,365 
9,224 

11,200 
11,503 

9,347 
8,524 
7,537 
9,3G3 
5,360 
4,273 
4,241 
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Regarding recent operations m Nova Scotia, Mr. H. P. Brumell 
reports as follows :-

Cape Breton County. 

STRUC'J'UHAL 
MA1'ERIALS. 

"Marble Mountain."-" The Bras d'Or Lime Company have exten- Marble 

sive works at Clark's cove, Marble mountain, West bay, where large ~os."tain, 
quantities of a very superior quality of lime are annually produced. 
The works have a capacity of two hundred and forty barrels per 
day, with trams running from the three quarries opened by the com-
pany. The rock used in the manufacture of lime is a dark blue-gray 
banded crystalline limestone, which is found to make a much stronger 
and more lumpy material than the many lighter coloured varieties of 
limestone in the district. 

" Shipments are made altogether by water, the works being located 
on the north-west side of West bay. During the summer months raw 
stone is shipped to Halifax where during the winter it is burnt for 
l~cal supply and export. 

"The works at West bay are probably the most complete and lar
gest in Canada and consist of : 

Two draw kilns ; 

One saw-mill containing one 55 horse-power boiler, one 45 horse 
power engine, one circular saw, one cylinde~aw, one head turner, one 
head cutter, two stave jointers, one bolter !:law, one dowelling 
machine; 

One cooper shop ; 
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One lime storehouse, three stories, 100 x 120 feet; 
One store; 
One manager's house, barns, sheds, etc. ; 
Three tenement houses ; 
One steam lighter." 

Building Brick.--During the year, 1892, there was a production of 
building brick of 202,147 thousands, valued at $1,251,934, showing a 
marked increase over the production of the year previous, as may be 
seen on reference to the following figures of annual production during 
the past six years :-

1886.. . . . . . . . . . . . . . 139,345 M valued at$ 873,600 
1887 . .. . ... . ........ . 181,581 " " 986,689 
1888. . . ....... .. ... 165,818 " " 1,036, 7 46 
1889 . .... . .......... 200,561 " " 1,273,884 
1890 .. . .......... . .. 211,727" " 1,266,982 
1891 .. ....... . .. . . . . 176,533 " " 1,061,536 

These figures, as also are those in the following tables, are not con
sidered actually correct and are supposed to represent about four-fifths 
of the tot!Ll production. The following table represents the production 
by provinces :-

STRUCTUUAL ~IATER!ALS. 

TABLE 16. 
PUODUC'l'ION 01' BRICKS Dl'RING 1892. 

Province. No. of Th d I Return, . ousan s. Value. 

Ontario... 235 129,702 7'i8,212 
Quebec . . . . . . . . 27 34, 797 191,383 
Nova Scotia... . 20 13,761 89,446 
New Brunswick . . . . . . 8 4,649 32,543 
Prince Edward Islanrl.. 3 442 3,53() 
Manitoba.... 5 7,700 65,450 
North-west Territories. 6 2,375 24,937 

J British Columbia ... , __ !_ __ 8,721 ___ 66,4~ 

Totals. . ......... 311 I 202,147 Sl,251,934 

Thera was a small exportation of bricks during the year, as fol
lows:-

Ontario ................. . .. . 
Quebec .. ... . ............... . 
Nova Scotia. . . . .......... . 
New Brunswick . ..... . ...... . 
Prince Ed ward I sland. . . . . . . . . 

Total . . ..... . ........ .. . 

1,347 M 
353 " 
252 " 

10 " 
1 " 

1,963 M 

$ 8,784 
1,566 
1,662 

170 
10 

$12,192 
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The imports since 1880 are shown in the following table:-

:3'1'1WCTURAL J'vfA1'ERIALS. 

TABLE 17. 

!MPOR'l'S m• BUILDING BRICK. 

----------------

Fiscal Year. Value. I 
i ----------1 

1880.......... .. .... .. . .. s 2,067 
1881. . . . . . . . . . . . . . . . . . . 4,251 
1882.. .. . .. .. . . . .. .. . . . . . 24,572 
1883......... ... . . . . .. .. 14,234 
1884. .. . . . .. .. . . .. . . 20,258 
1885............ ..... ...... 14,632 ·1 

1886. .. . .. .. .. . .. . 5,92fl 
1887 .... . ............. - . . . . 2,440 

rn~~:.::: .. :::::::::::: ·:.: ~n~g 1 

18!JO. - . . ........... - . . . 12,500 I 
1891. .. . .. .. .. .. . . .. . . . . 9,744 
1892. . ............ 5,07fl 

209 s 

STRUC'l'UHAr, 
::VJA'l'EHIA LS. 

Imports. 

Terra Cotta.-The value of terra cotta produced during 1892 was Terra Cotta. 

$97,239, a decrease. in comparison with the year previous of $15,864. 

Drain Tile.-The production of drain tiles during the year, accord- Drain Til<J. 

ing to returns made to this office, was 15,689 thousands, valued at 
$190,857, These figures are not, however, supposed to represent over 
two-Lhirds of the total production, which, owing to the scattered po8i-
tion of the works, it was found impossible to obtain. The following 
table illustrates the production by provinces :-

14 

STRUC~'URAL MATERIALS. 

TABLE 18. 

PRODUC'f!ON Ob' TILES DURHW 18!J2. 

Province. 

Ontario ... .. .. . ... . .... . 
Quebec . . .......... ..... . 
Nova Scotia . . . .. ..... . 
New Brunswick ...... . . . 
British Columbia ..... . 

Totals ... . ....... . 

No. of Thousands. Value. 
R eturns. 

106 
1 
3 
3 
2 

115 

15,303 
63 
61 

154 
lOS 

$183,636 
756 
915 

2,310 
3,240 

15,689 Sl!J0,857 
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Imports. 

Pottery. 
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During the past six years the annual production was as follows :-

1886 . ..... . .. . ... 12,416 M, valued at $142,617 
1887 . .. ... ... . ... 14,658 " " 230,068 
1888 . .. .. . . . ... . . 7;518 " " 114,057 
1889 . ..... .. . ... . 10, 526 " " 134,265 
1890 . ........... . 10,521 " " 140,877 
1891 .... .. ....... 11,839 " " 141,399 

The imports, if any, are included with those of sewer pipes in the 
following table. No exports are reported. 

Sewer Pipe.-The production of sewer pipe during 1892 was valued / 
at $367,660, an increase over the year previous of $140,360. No 
further statistics beyond those of imports given below are available. 

STRUC'l'URAL MA'l'ERIAJ"S. 

TABLE 19. 

IMPOR'l'S Oh' DRAIN TILES AND SEWER PrrE. 

Fiscal Y ear. 

1~80 .......... . .......... '' 
1881. " ........... ... .. . 
1882 ..... . .... .... ... .. .. 
1883 .. " ' ' . " . . .. .. ' " ' 
1884 ' ' ' '' '.''' .' 
1885 ...... . .... .. . " - ... . 
1886' ' ' ' ' ' . ' ' .. ' ' ' ' ' " . ' ' 
1887' .. ' ' .. . .. .. " ....... 
1888 . . ' 
1889 .. ' 
1890 .. '' ' 
1891. ' ' ' - ' ' ' ....... ' ' . ' ' . ' 
1892. " .... ' ... . ....... " .. 

Value. 

33, 796 1 37,3(18 
70,065 
70,699 
71, 755 
69,589 
57,953 
71,203 

101,257 
83,215 
77,43'1 
87,195 
59,537 

Pottery.-According to returns received at this office, there was a 
production during 1892 of pottery to the value of $265,811, an increase 
compared with the previous year of $6,967. The production by pro
vinces is given as follows :-

Ontario .......... . ... . . ...... ...... $ 91,160 
Quebec. . . . . . . . . ..... . .... . . ..... . . 
Nova Scotia ........... . . . ......... . 
New Brunswick . . . . . . . . . . . . . . . . .. . 
Prince Edward Island .. . .... _ ....... . 
Manitoba ... . . .. .. .. ........ . ...... . 
British Columbia ... .. .. . .. . ........ . 

148,251 
3,200 

18,000 
3,000 
2,000 

200 

Total. ...... . ... _ . . . . . . . . . . . . $265,811 
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No exportf>, as such, are repo':ted, the only trade stati~tics being STRUCTURAL 
MATElUALS. those of imports given below :-

STRUC'l'URAL MA'L'ERIAT,s. 

T ARLE 20. 

hrPORTS m' EARTHF>NWARE. 

1880 . .. 
1881 . 

Fiscal Year. 

1882.. . . .. . . .. 
1883 ..... ...... . 
1884 ........... ... . . 
1885 .. 
188G ......... . .. . 
1887 ... . 
1888. .. . 
188!l . .... . . .. . . . 
1890 . . 
1891. .. 
1892 .. 

I 

·I 

Value. 

$322,338 
439,029 
646,7'.14 

G57,886 I 544,586 
511,853 
599,269 
750,691 
691, os2 I 
6!!7,949 
695,20G 
634,907 
748,810 

----

Imports. 

Sand and G'rarel.-N o returns were asked for nor received bearin rr Sand and 

on the production of sand a nd gravel in Canada during the year 1892~ Gravel. 

The only statistics available ure those of exports, as follows :-

STRUC'l'UllAL MA'l'EllTALS. 

T AJlLE 21. 

EXPORTS Ob' SAND AND GHAVET,. 

Province. 

Ontario .. . .. . 
Quebec .. . ..... . 
Nova Scotia .. . 
N ew Brunswick ... 
Manitoba.. . .. . . 

I 
British Columbia .... . 

Totals . .. . .... . 

1891. I 1892. 
-----------------

Tons. 

243,294 

230 
200 

Value. Tons. Value. 

858,283 297,406 884,311 
25 30 

805 175 703 
400 150 150 . ······· ......... "I d .... . . . .. Ll 00 ~ 

------------ -----
243,724 $5!J,501 297,878 $85,329 

Exports. 



STRCC'l'URAJ, 
MA1'ER!ALS. 

212 s 

Y ear. 

- ------

1877 . . . .. • · ··· 

1878 . . . . . . . .. 

1819 . . . . . . ...... [ 

1880. . . . . . . . . . . 
1881. .. · ··· · ··· · · 

1882 .... ... . .. 

1883. .... ·· · ··· 
1884 . . ... . .. . . 

GEOLOGICAL SURVEY OF CANADA. 

STnuc•1·unAL MAn:nIALS. 

TABLE 22. 

ExPOUTS 01'' SAND AND GRAVEL. 

Tons. V alue. Y ear. Tons. Value. 

·--- --- -------- --

11,9!)8 B 2,151 1885 .. . .. . . ...... 110,661 "22,878 

50,140 8,381 1886 . ... . ... . .. I 124,865 24,226 

4G,999 9,438 1887 ... . . . . 

.. .I 
180,860 30,307 

53,!)51 11,177 1888 . .... . ... 2G0,929 38,398 
I 

58,G!J3 15,129 1889. . . . .. . . . . 283,044 52,G47 

60,158 16,218 1890 .... . . . . . . .. 342,158 65,518 

55,346 14,0G5 1891. . . . .. . . . 243,724 59,501 

73,741 19,978 1892. ·· ··· · ··· ·· 297,878 85,:l29 
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(NEw SmirnH.) 

ABB RBVIATIONS. 

District of Alberta. Al. 
As. 
B.C. 
t.h. 
N.J3. 
N.S. 

District of A•siniboia. 
Province of British Columbia. 
Province of Manitoba. 
Province of New Bnn!Rwick. 
Province of Nov<t Scotia. 

Abrasive materials, st>itistics .. . 
Acadia coal mine, N.S ....... . . 
Act to prevent wa::,ting of na· 

turnl gas. .. ........ 
Actinolitl', \Vestmeath, 0., anal. 
Adams, Dr . ~I( D., work by*. 

report by .. . .. .. . . 
Adams Lake, H. C. . . . . . ... 
Agricultural lands, English R .. 

Gatinenu R ............. . 
northem N.S. 
Prince Edward Island ..... 

Ainsworth, B.C., electric 0;tla-

PAGE. 
7 H 

27 s 

] (I!) s 
15 n 
3!l ci 

1 15 J 
SA 

2H ,, 
43" 
5(;" 
5G a 

11une. . . . . . 28 It 
a,-says. . . . Gl H 
gold and silver . . . . . . . . 7 8 

Albert, N.B .. manganPse ore. . . 88 R 
Alexandra coal mine, B.C... 4!J s 
Allanite, Daltun, 0. . . 7 J 
Aln 1a copper mine, N.B.... f>i H 
A ln1on, \V. B., work Ly. . ... 59 A, G6" 
Altaite.. ...... .. .. .. .. .. .. . 29 n 
A lum, statistics...... . . . . . 7 s 
Ahrnogen. . . . . . . . . . . . . . . . . . . . 2-l n 

Savona, examined. . . . . . . . 93 n 
Amazon stone, Cameron. !l2 ci 
Ami, Dr. 11. M., work by .... 83 .1, 85 <t 

quoted. . . . . . . HQ 
A nal.vses <tncl ass<tys. . . . 1 !13 H 
Andradite, Cawood, t)., analyois 16 H 

Foster's Bar, analysis. . JG It 

Anglesea, 0., pynhotite, anal. . :'8 ll 
An!rlesite. . . 27 It 
An11nikie, iron bearing, Iron-

woocl. . .. . .... . . 
Annand Brook, N .S., hematite. 
Anthracite, Camp Anthracite, 

Queen Charlotte Is
lands, analyses. 

3G o 
56 A 

13 ll I 

N.W.T. 
0. 
P.E.I. 
Q. 
Hk. 

North-west Territory. 
Provine<' of Ontario. 
Prince J<:dw1nd Island. 
Province of Quebec. 
D istrict of Saskatchewan. 

P.IGE. 
Antimony, statistics. . . 5 'i 10 s 

Nova Scotia... ' '58 A 
A patitP, Ottawa Co.. . . 38 A 

Apple H.i ver, :N .S. 62 A 
Arq nerite. . . 2G R 
Arwwsmith, :\lount, B. C !l3 n 
A~~~~~~~. . .. ~~WR 
Arscnolite. . . 30 n 
:Artesian well boring, Deloraine, 2 A, G ci 

8uccess of. . . . 8 n 
Asbe,,tu•, statistics ..... . ... . 5, 6, 7, J2 s 

Ottawa Co 38 A 
A8cott, \l., a8say 40 .1 

A"IH•s, imports... 7 H 
ARphalt1nn, imports. ~ 8 
A$'ays, gold and silver. 43 7li H 
AHthenorlonta...... . . . . . . . . . . . . 83 n 
Athahasca Lake, north shore of. 4 n 
Athabaoca Rivf'r, natuml water, 

analyses . . . . 7!J, 80 R 
Atikokan R iver, 0., magnetite. 20 n 
Augusta silve,· mine, 0 . . . . . . . 14G s 
Ankon River, Nasso R. . ...... Hi-~ 
Australia, lava from, analysis. . :~1 R 
Aylwin, Q., mica. 44 a 

Bai:;ot, Q., clinoch lore, analysis . 17 n 
Bailey, Prof. L. '"" work by. . 66 a 

ruport by.. . . . 1-21 Q 
Banff, Al .. urnseum... . -! A 

Barclay ~:>onnd, B. C., assay. 75 ll 
Barkus Brook, N.S...... . . Gl A 
Rarlow, A . E., work by ..... 31 A, :io a 
Barrie, 0 , hematite. 28 H 

assay.. .. . .. .. 40 R 
Barrington. X. S., grnn ite. 7 Q 
BarytP, stati,tic>.. . . 5, 92 s 
BaHtarcl, 0., assay. 47 n 
Bear Brook, ~. S., manganese.. 63 n 

* Tn the present indPx, (A) pl,.cecl after the numbers of the pages refers to P art A 
for 1892, and («) to Part A for 1893, both in this volume. 
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PAGE. 
Bear Lake, B. C. . . . . . . . . . . . . . . 75 A 
Bear Creek , B.C., assay...... . 55 R 
Bear River, N.S., D evonian . .. 15 Q 
Behrens River, L. Winnipeg ... 24, 28 a 
Bell, Dr. R., work by ...... . 30 A, 33 a 
B elmont, 0., gold mines . . . . . 79 a, 158 s 
Benson, Moun t, B.C . . . . . . . . . 03 a 
B entick Arm, B.C., assay...... 76 ll 
Bertie, 0., natural gas (boring). 107 s 
Big Canon Fraser River, assay. 75 ll 
Big River, Churchill R . . . ... 14 A 
Big Blanche L akes, Q.. .. ..... 41 a 
Birds, work on. . . . . . . . . . . . 80 A 
Bi muthinite, Jonqniere, anal.. 19 R 
Black Canon, Omenica R. .... 18, 19 a 
Black L ake, Black R ... . . 16 A 

Black River, N.W.T. .... 16 A 
Black Jack gold mining Co., 

B.C. . . ........ . 
Black Rock, N.S., iron mining. 
Blacklead, statistics. 
Blood V ein River, L. \Vinnipeg, 

head waters of. .. . 
Blue M ounta ins, N.S., g ranite. 
Bob Neill mine, 0., lepidome-

169 s 
75 s 
(i5 s 

28 Ct 

7 Q 

lan e, analysis. . . . . . . 14 n 
Borax, imports. . . . . . . . 7 s 
Bore, Simcoe . . . _ . . . . . . . 104 s 

Dunnvill . . . . . . . 105 s 
Bertie . . . . . . . . . . . . . . . . . . . 107 s 
Welland . . . . . . . . . . . .. . . .. 108 R 
New Toronto.... . . . . . . . 109 s 
Mooretown . . . . . . 19(; s 

Botsinical collection, additions to 9~ et 
work, pro~ress of.. . . . S!l A, 92 a 

Boulders. south-western N.S.. . 16 Q 
Boundary Creek, Y ale, gold 

and ail ver. . . . . . . . . . . . . Hll s 
Bowell, C. J., work by. . . . . . . . 7 A 
Bowron, Mr., report by. . . . . . 165 s 
Brass, imports. . . . . . . . . . . . . . . . 7 s 
Bra~sard, Q . . . . . . . . . . . . . . . . . . . 44 A 
Bricks, statistics. . . . . . . . . 5, 6, 7, 208 s 

Marysville, N. B . ...... . 57 A 
Prince Edward I sland . . ... 57 A 

Brick kilns, northern N .S. . . . . 53 A 
Bristol, Q., iron mining. . . . . . 79 s 
British Columbia, progress of 

work in .... . . . .. 7, 74 A, 13 ci 
coal. ........ ... . . . . . . . . 37 s 
copper................. .. . 60 s 
gold.. .. ... .... . . . . . . . .. . 165 s 
iron.... . . . . . . • . . . . . . . . . . 7!l s 
lead.. ... . ...... . . .. . . . . . . 85 s 
sil ver. . . . . . . . . . . . . . . . . . . . 160 s 
minister of mines, repor t 

quoted.. . . . ... . ...... . 38 s 
Broadben t, R. L., work by .. 66 A, 69 a 
Brock, R. W., work by ...... 31 A, 33 ci 
Brookfield, N .S., gold mines... 19 Q 
Brophy, L. L ., work by .. .. .. 31 A, 33 a 
Brumell, A.P.H., work by. 74, 80 A, 77 a 

report by.... .. . . . . . . . . 1- 213 s 
Buckingham, Q., clinochlore, 

analysis.. ... ... . . . . . . 17 R 
Buhrstones, imports . . . . . . . . . 7, 9 s 
Building stone, statistics . . . 5, 7, 197 s 
Bull, vV. P., work by . . . 25 A 

Burke Channel, B.C., i.ssay . . . 
Burra rd Inlet, B. C., assay . .. . 

clay, analysis .. . .... . .... . 
Burwash, E . l\'I., work by ... . . 

Ca/anutgi·ostis Langsdoi:t/ii . ... . 
Calamine, electric . . . .... . . 
Caledonia coal mine, N. S .. . 
Calumet, Q., limestone con-

glomerate . . ... . .. . .. . 
assay . . . . . .... . ... .. . 
native silver ...... . . . 

Cambrian, Ungava R .... . ... . 
lower, central N . S., auri -
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76 R 
75 ll 
97 R 

31" 

15 a 
28 R 
31 s 

41 a 
45 ll 
25 R 
4a 

ferous. . . _ . . . . . 54-57 a 
sout h-western N.S ... . ... 67 a, 8 Q 

Cam bro-Si lurian limestone, 
Hull, analysis. .... 34 n 

Cameron, A., work by ...... . 59 A, 59 a 
Cameron. 0., native Jron, anal. 23 R 
CampbAll, A. i\I., work by . . _.. 31 a 
Caiion th rough lava, Nasse R.. 14 a 
Canons, 0 111enica I:!.. . . . . . . 18 a 

.Finlay River. . . . . . . . . . . . . . 20 a 
Caraquette, N . B., coal . . 55 " 
"Carbonates," silver bearing, 

B.C . .. . .. . .. . . 77, 78 A, 163 s 
Carbonatei\fountain,B.C.,assay 54 u 
Carboniferous, central N. S... . 61 A 

L ower, central N. S ........ 54-59 A 
limestone, N .S........ . . 61 a 

Cari boo, B. C., gold . . . . . . . . 165 s 
Cariboo River, Church ill R . . . . 14 A 

assay........ . . . . . . .. . 53 R 
Caribou, N. S., coal mine. . . . 32 s 

go!cl min ing . . . . . . . . . . 135 s 
Carleton, gold mining, N.S.... 20 Q 
Carroll 's Corner, N .S., anti-

clinal. . . 55 A, 139 s 
Carsca llen gold mine, Belmont 79 a 
Carufel, Lac, Q. . . . . . . . 42 A 

Ca"siar, B.C., gold. . . . . . . . . . . 171 s 
Catalogue of Canadian birds... 92 a 

of Canad ian plants, part 6. 89 A 
of mineralogical section of 

museum ... _ . . . 66 A, G9 " 
of stratigraphical collection 

for Col umbian Exposi-
tion. ...... .... . ..... 73 a 

Cave, Five-mile River. 61 et 
Cawood, Q., andradite, "'m'l. .. J6 R 
CE:lestite.. . . . 24 R 
Cement, statistics. . .. . . . . 5, 6, 7, 203 s 
Cerussite . ....... . .. _ . . . . . 28 11 
Chabazite.. . ... . . .. ... . ... 27 l\ 
Chalk, imports ... _ . . . . . . . . 97 s 
Chalmers, R., work by. . . . . . 48 A, 52 a 

quoted .......... . . ... . .... R5 s 
Charlottetown,P. E.I., clay, anal 87 R 
Chaudiere, Q., gold. . . . . . . . 143 s 
Chegoggin gold mine, N . S..... 20 Q 

g~rnet-bearing schists.. ... . 21 Q 
Chewical contributions to geo-

logy of Canada.... ... 1- 93 u 
Chemical work, progress of . . 65 A, 67 a 
Chertsey,Q., infusorial earth 44A, 52a, 8s 
Cheverie, N. S., soft plaster, anal 65 a 
Chienne, Riviere a la, Q....... 47 " 
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Chignecto, N.S., coal mine..... 24 s 
Chignecto Isthmus, glaciation of 50 A 
China stone, Spatsum, examined 92 n 
Chinese placer-mining, B.C ... 168, 169 s 
Christie coal mine, AL, clay 

ironstone, analysis. . . . . 37 n 
Chrome-magnesia mica....... . 27 R 
Chrysotile, Ottawa Co.. . . 41 a 
Churchill River, Hudson Bay. 18, 24 A 
Cinnabar. . . . . . . 31 R 

Karnloops Lake. 99 s 
Clarendon township, 0., assays. 47, 48 It 
Clay, stati$tics.. . . . . 5, G, 7 s 

fire, statistics ............ 5, 7, 95 s 
Souris, Ma., analyses . . . 83 n 

Clays, analysis. . . . . . . . . . . . . . . . 87- 91 R 
Clear Grit Company, B.C., gold 

mining.. . . . . 166 s 
Climax silver mine, 0..... 145 s 
Clinochlore, Buckingham, aual. 17 R 
Coal, statistics. . . . . . . . . . . 5, 6, 7, 14 s 

British Colurnbia....... 37 s 
Coal Hill mine. 9 A 

Manitoba.... 35 s 
New Brumwick. . . . 35 s 

S. of Baie des Cbaleurs. . 53 A 
Caraqnette. . . . . . 55 A 

North-west Territory..... 35 s 
Nova Scotia . . · 18 s 
analyses uf. . . . 9- 13 R 

Coal Banks, AL, clay, analysis. 88 R 
Coal Hill mine, B.C., coal...... 9 A 
Cobalt ore>, assays 37- 43 u 
Cobequid Mountains, N . S ., 

rocks, age of. 5 A 
glaciation 11f. . . . . . . . . . 50 A, 55 ci 
geological formati ns of.. . . GO A 

Cochrane, K. C., w0rk by.. 48 A 
Coke, statistics. . . . . . . . . . . . 7, 54 s 
Collection, botanical, additions to 94 A 

concholugical, additions to 88 A 
entomological, " . 89 A 
mineralogical, " . G7 A, 69 a 
pa.lreon to logical, . 86 A, 89 a 
zoologica.], " 82, 87 A, 85 a 

Collections oupplied, of minerals 68 A 

of fossils. . . . . . . . . . . . .... 83 A, 87 a 
Collections for Columbian Ex-

position.. . . . . . . . . . . 9, 85 ci 
Columbia River valley, B.C.... 11 A 
Columbian Exposition, exhibit 

for .... 
Comox, B.C., coal mining. 
Conglomerates, limestone, Ca-

8, 85 a 
50 s 

lumet. . ... 41 a 
central, N .S . . . . . . . 62 ·' 

Cookeite, Wn,it-a-bit Creek, anal 22 n 
Copper, statistics. . 5, 6, 7, 55 s 

British Columbia.. GO s 
New Brunswick. 57 s 
Nova Scotia..... 55 s 
Ontario. . . . . 58 s 
Quebec..... 58 s 
ore, Copper Creek, ex,.m. 93 Jt 

Copper Creek, B.C., cinnabar.78 A, 31 u 
assay. . . . . . . . . . . . 70 n 

Cortez Islands, B.C., assay. 76 R 
Courcelles township, Q., assay.. 46 R 

Conreuse, L fl.C a la, Mattawin 
River, Q . ............ . 

Cowfl.n gold mine, N.S ...... . . 
Cree Lake, Cree River ........ . 
Cree River, N.W.T .... . 
Creighton, Algoma, 0., assay .. 

gold mme. . . 
Crescent gold mine. 0 
Crooked Ureek, Al., clay, anal. 
Crooked River, 0., m:.,gnetite, 

analysis .... 
Crookshank's coal mine, N.S . . . 
Crow's Nest gold mine, N.S . . . 
Crown Lands, Commissioner of, 
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Crnikshank8, J. M., work by .. 59 A, 5\J a 
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Cushing, H. B., work by ...... 25 A, 86 a 
Cutaway Lake, Q.. . . . . . . 43 A 
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Dalhousie, 0., pyrrhotite, anal.. 
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38 R 
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Da.mourite, Kickin(l" Horse Val-
ley, analysis. . . . . . . . . 20 u 

Davenport, 0., water, analysis. 84 u 
Dfl.wson, Dr. G. M., work by .. 1 A, 12 a 
Dawson Settlement, :N".B., man-

ganese mining . . . . .... . 
Dead Broke gold mine, 0 ..... . 
Dean's Channel, B.C., assay .. . . 
Deer River, Churchill R .. .... . 

pyrrhotite, analy;.is ....... . 
Deloraine, lVla., artesian well 

88 s 
151 s 
76 R 
24 A 

43 u 

boring .. .. . ... . . .... .. 2 A, 6 a 
success of boring. 8 a 
w"ter, analysis. . . 3 A, 76, 78 u 
assay . . . . . 53 u 

De Maisonneuve, Q. . . 43 A 
Denison township, Algo111a, mo· 

renosi te . . . . . . . . . . . 27 R 
hydrous nickel arseillte. 29 R 
assay.. . . . . . . . . . . . . 52 n 

Dent, W. A, work by . . . 33 ci 
Devonian, Cobequid Hills 60 A 

central N.S. . . . . ... 60 A, 62 ci 
south-western N.S........ 13 Q 

Diabfl.se boulder, L. Temagami. 32 a 
Diallage, Melbourne, Q., anal.. 18 R 
Digby township, 0. . . . . . . . . . . . 7 J 
Digby county, N.S., Cambrian. 12 Q 
Digby, N. S., iron mines... . . . 21 Q 
Digby Neck, N.S., quartz and 

zeolite . . . . . . . . . . . . . . . . 21 Q 
Dodd, )fr., report by...... . . . . 188 s 
Dog River, 0 . . . . . . . . . . . . . 30 a 
Dowling, D. B ., work by .. 12, 22 A, 22 a 
Downie Creek, B.C., pyrrhotite, 

analysis. . . . . . .. .. . 
Dnfferin gold mine, N. S ..... . 
Duncan, B.C., gold and silver .. 
Dungannon, 0 ., nepheline sye-

nite .......... . 
sod,.lite .. 

Dunville, 0., Natural Gas Co. 
(bore) ................ . 

41 R 
134 s 
175 s 

5J 
5J 

105 B 
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PAGE. 
Dutch Fred's crossing, Al., clay, 

analysis. . . 89 R 

l~agle Lake, 0., syeni te ma&R . 
Eardley, Q., pyrrbotite, anal .. 
Earthenware, in1ports. . ... 
East Bay, Cape Breton, 1mtural 

water, analysis .. .. 
chiy, analyf.i i ~. . .. . . 
fe1·ruglnous rock, examined 

East Ri ver of Pictou, N.R., co:i.l 
mining . .. 

limonite.... . 
East K ootenay, B.C., gold and 

silver . 
F.ast ?.hin River, Hudson Bay. 
E ast W ellington collie1·y, B.C . . 
East"rn DevPlop1ne11t Co.,~ . S., 

82 a 
3~ It 

81 R 
87 It 
!!2 u 

28 s 
/\) s 

179 s 
47 A 
49 s 

copper mining.. 55 s 
Eaton, Mr., work by. . . . . . . . . 6 ci 

Eaton, D .. T.V., work by . ... . 59 A, 60 ci 
E aton, H. B., work by 16 a 
Eaton ville, N. S . . . . . 62 A 
Eckstall Inle t, B. C., assay . . . . 75 It 
E conoll.lical minbrals, north-

west of Thunder Bav .. 29 A 
easternN.B., northern x·.s. 53 A 

eastern N.B. and P.KI.... ijfi" 
central N.:s. . . . ()5 ci 
south-western N . S. 16 Q 

Ecu1n Secum gold mine, N .S... 138 s 
El Di Yer gold mine, 0......... 153 s 
Elk Hiver, B.C ... . 10 ii 
Ells, Dr. R . \V., work by .... 35 A, 40 ci 
Emf'ry, im 1lorl1::1..... 7, !) s 
Emery coal mines, N. S. 33 is 
Empire silver minP, 0... H7 8 
EngliRh Ri,·er, \VinnipPg H. 26 A 

µyrrh otite, analysis. . . . . . . . 41 R 
English Sl.opes, Stellarton coal 

mme.. 25 s 
Expenditure· · ··· · !15 A, 98 ci 
Explorations. 7-65, 74-81 A, 13·67, iU-83" 
Exports, summary of. . . . . . . . . . G s 
E xposition, \Vorld's Columbian, 

exhibit for ........... 8 "' 76 a 

F ahlbands, Norwegian .. . .. 
Fairbank, Algorna, 0., as'f<Y .. 
l <'airview camp, Yale, gold and 

13 J 
51 R 

silver. 190 s 
Faraday, 0., nepheline •yenite. 5 J 
Faribault, P. A., work by ... [i4 A, 57 ci 

quoted . . . . . . . . . . . . 138;; 
F aults, R ocky j\[ount,1i11s .. .. 11:1,17 a 
l!'eathPrston, .J. ll., work by. 80 :1, 81 a 
Fel8par, nroducticm. 5, !J5 ~ 
Ff'rrier, \V. ]<'., work liy. 72 A, 10, 13 ci 

F errugioous rock, Ba"lt Hay, 
Cap<! Breton, examined 92 H 

l rertili zers, imports... ... 7 s 
Finlay River, Peace R.. JS, 19 « 
lrire clay, statistics ..... . .... 5, 7, 95 s 
Firebng Ri\'er, Athabasca R... :!2 A 

petroleum . . . . . . . . . . . . 123 8 
Fish Creek, B. C., assay. . . . 57 H 
Fish Ri"er, B.C. 74 A 
Fitzstubbs, Mr., r eport by... . . 172 s 
Five-mile River, N .S...... .... GO« 

PAGE. 
Flagstones, stati;itics . . ...... 5, 7, 202 s 
Fletcher, Hugh, work by. . . . 59 A, 60 ci 

quoted 34 s 
Jrletchcr, .J. , report by. . . . . . . . 89 A 
Jrolclini;rs, south-western N.S .. , 18 Q 

Foord Pit, N.S., coal wining... 25 8 
Forests, Prince Edward I sland. 56 a 
Forester, C., work by. 40 a 
Forlrn of 8askatchewan R... 21 A 
Fossils, Nie tau River.... . . . 14 Q 
Foster minEI, B.C., assay... 68 R 
]i'oster's ~Bar, l <' raser R., andra-

d i te, analysis 
horn blencle, analysis .. 

Fox Hills, As., clay, analy"is .. 
}?raser ]1'arn1 , X.8., iron mining 
Fraser Hi1·er, B .C., gold ::tnd 

silver Rprini:; high wat('r .. . 
Fuller'" earth, imports .. . ... .. . 

1fi R 
17 u 
!JO R 
75 s 

188 8 
lo ci 
7s 

Galbraith, Algoma, 0., assays . 51, 52 R 
Galf'na, Kaslo . . . . . . . . . 76 :1, 103 s 

North-west :\o[irimichi R.. 53 A 
Galt nine, AL, clay, analysis .. 9 H 
Ualway, 0.. !) J 

as~::tys. . . . . . . . . . . . . . . . . . 10 J , 47 It 
iron ore, analysis. . H J 
lead ore. . ................. 14 J 
!Ollingite, analysis . 19 R 
pynhotite, analysis . . . . . . 38 H 

Gardnn coal mines. N. S . 30 s 
GamHts, south-westem N . S. . . 21 Q 
Gas, natural, prodnction . . . . . . 5, 10:, s 

boring for, 0 ............ 104 109 s 
St. Jnstin. 52 a 

RidgPtown. . 77 a 
St. Thomas. . . 81 ci 
Hamilton.. . . . 81 a 

Gaspe Basin, Q., petroleum. 120 s 
Gatinean River, Ottawa R., 

work on ....... . ..... 36 :1, 42 ci 
(+eikie, Sir .Archibald, quoted.. 52 « 
1:eikie River, N.W.'r.... . . 18 A 
Gilpin, Dr. K, jr., q uoted. 7U s 
Giroux, N. J., work by . ... ... 40 A , 46 ci 
GlaciaLiun. Chigneoto I sthmas.. 50 A 

Cobequid ?.fou ntains ... . .. 50 A, 55 ci 
Prince Ed ward }, Ja nel. 53 n 
south-western N.S......... 16Q 

Glacier H ouse, B.C., assay..... 54 R 
l>ln.cier Lakf', Saskatchewan S.. 10 A 
Glc·n iron m ine, B. C.. . ... 9 A, 7!) s 
Gneiss, Dalton, 0. . . . . . . . . . . . ii J 

and crystalline limestone . . 9 J 
conntiPs of Ott:Lwaancl .Ar-

genteni l ............. 37 A. 41 ci 
west of St. Maurice R... 40- H ci 
l\ti,tas3ini region. . . . . . 47 51 ci 

Gon.t Hi ver, Koot.-inie, assay. 55 R 
golrl and silver . . . . 176 s 

Gold, st:ttistics . . . . . . 3, 6, 126;; 
a<S'1l' . . . . . . . . . . . . . . . . 43 76 U 
British Columbia. .54 R, 165 s 
North-west 'rerritory. 53 n 

OmenicaR. 18 a 
Finlav R... 22 a 

Manitoba, ass'tys.. . ..... .. 53 R 
Ontario ... .............. 47 R, 148 s 

Belmont . . . . . . . . . . . . . . . 79 a 
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Gold-Con. 
Ontario-Con. 

l\larmora .. . 
Qucb<>c .... . 
New Brunswick. 

lHt'mramcook . 
?\ova Scoti,t. ... . 

eastnn K.S . ... . 

PAGE. 

SO a 
~5 H, 148 S 

. .44 H, 142 S 
. . . 55 a 
.43 H, 13:! H 

5!) a 
16 Q 

151 s 
south-"·estt'rn X.S ..... . 

Gold Creek, 0., gold mine .. . . 
(;old Queen gold mining Co., 

Yale........ 189 s 
Uoldenvil!e, N.S .. gold mining. rn3 s 
Gopher silver mine, 0. . . . . . . . . J 46 s 
Goshen iron mine, N.S... 65 Cl 

Go,san. holding cop1wras 10 J 
<~ owrit: coal mines, N.S.... 82 s 
GraluLn1, Algoma, 0., assay. 52 R 
Granite, statistics........ 5, 2()1 s 

north of L akP Huron. . 38 Cl 

massPs, Sharbot L . . 82 Cl 

H ali fax. . . . . . . . . 58 a 
\Vavcrley gold mint, a nal. . 3:l R 
south-western N.S......... G Q 

Urant Var1n, X.H .. ironn1ining. 74 s 
Giaphitc, stati,tics . ........... 5, 7, 62 s 

Qm·b<'C. G3 S 
New Llru1rnwick.. u3 s 

Gravel, statistics ......... 5, 6, 7, 211 s 
Great lci,h Hi1er, N. \V. T , 

as><ay . .............. . . 
Green Lake, K. \V.T ... . 
Greenwater Lake, 0., rnagne-

53 ll 
J4 A 

tite, analysis . . . . 37 R 
r:ren ville SPriPH, N . of Peterboro 4 J 
Grimthorpe, 0., !ale, analysis.. 18 H 
Orindstones~ i:;tn.t i ~tiC's. . . . .... 5, G, 7 s 
Gros Castor Noir H,ivcr, ~iatta-

win R . . . . . . . . . . . 49 a 
Guichen, B.C., cl'1.y, analysis... 91 R 
(lull Rock LakP, Keewatin, 0.. 26 Cl 

Gnnflint Lakr-, 0....... 26 A 

Gwillim, J. C., work by.. 23 a 
Gypsum, statistics . ....... . . 5, I), 7, 65 s 

Nova Scotia.... . ... 65 a, 66 ~ 
Firn-mile R. 61 a 

Hamilton, 0., natural gas .. 
H ammond River, N.B., assay . . 
Harewood estate, Kanaimo col-

81 a 
45 R 

liery.. . . . . . 45 s 
Harold L.ike, 0., gold. . 29 a 
H m·vpy, N.13., hog manganese., 53 A 
] [assard coal mine, 1-Ja . . .... . . 5 A, 37 8 
H asting seri es, N. of Peterboro. 4 J 
H at Creek, B.C., as~ay...... 69 n 
H ebert River, N.S............ G3 A 
Henning Brook, N.S . (il A 

Herrinj!. S., work by P2 A 
H ess, Algoma, 0., assay. 53 R 
] [igh Roc-k, Q .. phosphate mine. 45 A 
Hincks, ll-, mica. . . . . . 4-l a 
H offmann, G. C., work by . ... 65 A, 67 a 

report by....... . . . . . 1- 93 H 
H og's Back, Nepean, 0., water, 

analysis. . 85 H 
H omestake gold mine, 0. . . 150 s 
H ope, B. C., assays... . .. . . . . 69, 75 n 
Hornblende, Foster's Bar, anal. 17 n 

Hughes Range, B.C., si lver and 
gold . .............. . 

Hull, Q., limestones, analyses .. 
Humberstone, 0., nntural gas . . 
Hunter, l\lr., report by . . 
Huntingdon 111ine, N .S., assay. 
Huron, Lnke, work north of . .. 
Hmonian, N. of L. Athabasca . 

K eewatin . .. . ... . . 
I shpeming .. 
north of Sudbnry ......... . 
and L aurentian, Lac de• 

j\fi]] p J ... acs ... . . .. . . .. . 
L. ~ipi~sing . 
L. I em1scam111g ... .. 

Hyman, 0., pyrrhotite, anal.. . 

PAG~;. 

184 s 
34 ll 

106 s 
192 s 
43 !{ 

33 a 
4a 

26 a 
35a 
38 a 

25 A 

3f> A 
32 a 
40 R 

lllecillewaet, B . C., assstys. . . . . . 56-60 H 
pyrrhotite, analysis. 41 n 
gold :111d sil ver ...... 78 A, 164, 172 s 

Im ports, summary of. . . . . 7 s 
Indians at F ort Chi1110 starved. 5 a 
Infusorial earth, St. Justin.... 52 a 

Chertse,r. . . . .. .. ..... 44 A, 52 a 
Cobeq111d Mountains .... 53 A 

Ingall , E. D., work by . .. .... 73 A, 75 a 
r eport by. 1-213 s 

Intercolonial Coal ]'.fining Cu., 
N.S .. ....... . ... . 27s 

International coal mine, N. S . . 31 s 
Intrusi vtf.sn.i ~'. sm1th-w_e.stern 

8 
Q 

Iron, tatistics ............. 5, 6, 7, G!J s 
na tive, Cameron, analysis. 23 H 
ore, export>. . . . . . . . . . . . . 6 s 
Briti.·h Columbia........ 79 s 
Ontario. 7!l s 

B elmont .... . . . . . . 7!! Cl 

Lutterworth, analysis . . . 8 J 
Galway, analysis.... . . . . 14 J 

Quebec . . . . . . . . . . . . . . . . 76 s 
Radnor. . ... . . . . . . . . . . 44 A 

New Brunswick 76 s 
North-west Mirimichi R. 53 A 

Nova Scotia... ..... 70 s 
Goshen mine.. 65 a 
south-w stern N. R. 21 Q 

Ironstone clay, Christie coal 
n1ine, analysis . .... ... . 

TronwO?<l, Mi c:higan . . . . .. . 
lshpemmg, M1C"h1gan ..... . . . 
I sling ton, 0., mineral water .. . 

.facl<fi sh, 0., pyrrhotite, anal.. 
,J amesoni te 
J arvis Inlet, B. C., pyrrhotite, 

37 H 
36 Cl 

35 ci 
93 s 

41 R 
30 u 

analysis. . . . 43 n 
dSsay. . . . . . . 75 R 

.Jean, Lae i'l., Q. 41 A 

.Jean, Riviere a, Q ..... . .. ' . .. 40 A 

.Joggins, I .S., coal mine . . . 24 s 

.Johnston , J". l!'. K, work by . 34 A, 30 a. 
,Johnston, R. A . A., work by. 66 A, G9 a 

K aladar, 0., silver assay.... . . 48 n 
K amloops, B.C., assays . .. . .... 63, 70 R 

Coal Company Limited.... 52 s 
gold mining ... _ . . . . . . . . . . 187 s 
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PAGE. 
Kamloops Lake, B . c., assays .. 55, n R 

cinnabar.... . . . . 9!l s 
Kaslo, B.O., silver .... 7G A, lGl, 175 I:! 
Ka•lu Creek, B.0., water, anal 86 R 
Kaslo-Slocanminingcamp,B.O., 

assays of gal1 na. . 78 A 

gold and sih·er as>ays ...... 63 67 H 
Keewaiwona Point, l\lichigan . 3:3 <t 
KE>owatin, 0., work in. . . . . . . . 22 et 
Keithley, B .0., ilver mi11ing.. l(i() s 
Kempt,N.S.,gold.. .. ..... 20Q 
Kicking H orse valley, B.O., 

damonrite, analysis . . . 
Kinbaslwt Lake, B.0 .. assay .. 
Kingsville, U., Natural G:as Co. 
Kipp, Fort, AL, clay, analysis. 
Kitwanchilt Oa.1i0n, :\'asse ]{ .. 
Kontuagau1aLake, Pickanock R 
Kootanie, B.0., silve1· .. 

East, assay. . . . . . . . . . . .. 
West, mining camps .... 

assay 
gold and silver ......... . 

.Kootanie Lake, B. 0 ., pyrrho
tite, analysis. . . . 

Kootanie River, B.0., assay. 

20 R 
54 R 

103 $ 
S!J H 

Ha 
.\3 a 

rno s 
54 n 
74 A 
55 Jl 

172 s 

41 R 
55 R 

Laberge, F. 0., work by. . . 54 A 
La bora.tory, chemical work in. G5 A, 67 a 
Labrador, interior wooded. 5 a 
Laflamme, Prof . . J. A. K., work 

by. 45 A 
LRmbe, L. M., work by ...... 84 A, 88 et 
Lardeau, B. C., gold and silver. 175 s 
La Ronde, L ac, N. \V . 'l'. . . . . . 24 A 
Laurentian, Ottawa Co. and 

Argenteuil Co ...... . 37 A, n" 
north of Peterboro. . . 3 J 

L aurenti'1n and Huronian, Lac 
des Mille L'1cs 

L ake ~ipissing . 
L a.kl' I em1scamrng ...... . 

Lava, flow of, acrnss Nm-sH R . . 
from Victoria, Australia, 

analysis. . 
L 'Avenir, I.cl-, natural water, 

25 A 

35 A 
32 (( 
14 (£ 

!ll H 

analysis . . . 82 n 
Law>on, \V., work by . . . . 29" 
Leacb, \ V. \V., work hy.. 27 A 
L ead, statistics . . ............ 5, 7, 83 s 

ore, exports. . . . . . 6 s 
British Columbia. 85 s 
Galway, 0. . . . . . . . . . . HJ 
Nova ::lcotia... .. . . . . . . . . . 84 s 

Ledyard gold mine, Belmont. . 79 a 
iron mine, Belmont, anal . . 79" 

L epidulite.... . . . . . . . . . . 22 n 
Lepi<iomelane, i\l:1rmora, ttnal. 14 n 
L'EtPte, N. B., assay. . . . . . . . 45 n 
Library, reports on. . . . . .... 92 A, !l6 <t 
Lievre, River du, OttawaRivPr, 

work on........ 35 A 
Lignite, H asisard mine...... 5 A 

Reel Oliff, Sk., analysis. 9 n 
Lillooet. B. C., gold and silver. 186 s 
Lily of the Valley, 0., silver. . . 147 H 
Lime, statistics.. . ... 5, 6, 7, 205 s 

Brassard, Q.... . . . ........ 44 A 

PAGE. 
LimPstone, bands in gneisses, Q. 41, 44 a 

Oambro-Silurian, H ull, amtl. 3-l n 
Grenville c:rystalli ne, N. of 

Peterboro. 
LuttPrworth . 
Gahv,iy ....... . 

Limomte, East ]{i ver of Pictou. 
L iugan, N.S., coal mine> ... 
Litharg~, imports. 
Lithographic stone, imports .. 

i\J.armora, 0 ........ .. . . 
Little B~ar Lake, Keewatin, 0. 
Little GlaceBay coal minP, N.S. 
Loch Lornond, N.S., mang:inesP, 

mining .... . .... . . 
L'Oisean River, i\'la., assay. 
Lollingite, (~alway, 0., anal. 
Loup, Ri,·iere du, Q. 

4J 
8 J 
8J 

70 s 
30 s 

7, 92 s 
7 s 

80 a 
25 (£ 

31 s 

89 R 
53 n 
19 R 
42 A 

gold assay .. . . 46 ll 
Low, A. P., work by . . 
Lutterw0t th, 0. 
Lynedoch, 0 ........... . 
Lytton, B.O., gold mining. 

. .. 46 A, 4 <t 

SJ 
GJ 

189 8 

i\Iacoun, .J am!'s i\L, work by . !J4 <t 
i\[acoun, Prof. John, work by.4, 89 A, 92 a 

report by. . . . . . . . . \.12 a 
i\Iaddin, D eputy Inspector, N. 

S., quoted.......... 132 s 
MagdalPn Islands, Gulf of St. 

Lawrence. . . . . 54 a 
)fagnetic iron, St. <labriel de 

Brandon. . . . . . . . . . 40 A 

north of St. Lawrence Gulf 78 s 
i\lagnetite, Atikokan R.. 29 <t 

assays...... . .... 35 R 
Mahony Brook, N.S. . 61 A 
:Manganese ore, statistics. . . . . 5, 86 s 

ox ide, imports . . . . . 7, 87 s 
New Brunswick. . . . . . . . 88 s 

Harrny. . . . . . . . . . . 53 A 
Nova Scotia.. 88 s 

central N.S. . . . . . . . . . . . . 63 a 
:\Ianitoba, progress of work in .. 25 A, 22 <t 
Maps, published ......... . .... 90 A, 95 et 

at Columbian Exposition . 10 ci 

i\Iarble, statistics .. . 7, 200 s 
:Marble i\'l:ountain, Inverness, 

N.S., marble ......... . 200 s 
Marble i\Ionntain, Cape Breton, 

N.S., lime. 207 S 
)larrnora, 0., lithographic stone 80 a 

gold mining. . . . . . . 80 et 
lepidomelanP, analysis. 14 n 

i\farshalltown, N .S.. 12 Q 

Mattawa River, Engli ·h R. 23, 26 a 
i\fattawin River, 0. ... .... . . . 2!l a 
i\Iattawin River, Q ...... 40, 4~ A, 47 a 
McConnell, R. G., work by ... 10 A, 16 <t 
:McDonald "Farm, N.S., iron 

mining... 73 s 
McDougall, R., wo rk oy.. . . . 40 A 
j\{cEvoy, .J., work by ....... 2, 7 A, 13 a 

qoo~d. . ...... . ..... . .... ~s 
i\IcGahey Brook, N.S. 61 A 

M cGregor Pit, ' .S., coal mining 24 s 
Mcinnes, vV., work by .. ...... 25 A, 28 (~ 



" INDEX. vu 

PAGE. 
McKenzie Brook, N.S., clay, 

analysis. . . . . . . . . . . . . . . 87 R 
McLean, T. S ., wol'k by .... . 59 A, G6 a 
McLean's Lake, B.C., assay... 70 n 
1\IcLeod, 1\I. H., work by ..... 59 A, 66 a 
McMurdo, B.C., gold mining.. 180 s 
:Medicine Hat, As., water, anal. 8G R 

cby, analysis. . . . . . . . . . . . 93 n 
Melbourne, Q., diallage, anal. 18 n 
Mernramcook, N.B., gold... 55 a 
Mercury, statistics. . . . 7, !l9 s 
Merkle:v, vV. A, work by.. 40 a 
1\lic~ st:itistics ................ 5, 6, 8fl 8 

~uebec............... . . . . 90 s 
Gatineau and LievreR. il9 A, 43, 45 a 

1\lichigan. northern, rocks.. .... 35 a 
Micropalreontology, Canadian, 

contribntions to. 82 A 
:Microscopic examinations.. . . 72 A, 7·1 a 
Middleton, N.S., clay, analysis . 81 l\ 
Mille Lacs, Lac des, 0 . . . . . 25 A 
Millel', ·w. G., work by ....... 31 A, 33 u 
:Millstream, N.B., sih•el', ass:iy. H2 s 

linasville, N.S., manganese... 63 a 
Mineral exhibit at Columbian 

Exposition.. lO a 
Mineral pigments, statistics.... 5, 91 s 
111incl'al production, summary of 5 s 
1\Iineral statistics, di vision of../il A, 75 cl 

report on.. . . . . . . . . . 1-213 :; 
Mineral water, statistics. . . . 5, 7, 93 s 

analy es . . . . . . . . . . 16-86 R 
:Minerals new to Canada . . . . . 66 A 
1\lineralo~ic:al collection, addi-

t10n to ......... ...... G7 11, ()!) a 
work, progress of . .. . ... . . 65 11, G7 rt 

Minuclie coal mine, N.S... 23:; 
Mission City, B.C., pyrrhotite, 

analysis . . 
Mistake Settlement, N.S., De· 

vonian ... 
:r..ristassini re-gion, work in. 
1\Iolega gold mine, ~.S ... 
11Iona•hee mine, B. C., as•;ty ... 
Moncrieff, A lgoma, 0., assay .. 
Montl' al L>tke, N. \N. T ...... . 
Montreal River, l\. \V. '.r ..... . . 
111ooretown, 0 ., bcl'ing for salt. 
~Ioose .Taw, As., water, anal. .. 
Mooseland, ~.S., gold mines ... 
11 forenosi te. . . . . . .. 
111organ, Algoma, 0., assay . . 
Moss, 0., magnetite, analysis. 
Moulding sand, statistics ... . 
Mountain leather . . ........... . 
Museum, additions to collec-

tions. See Collections. 
accommoJation for botani-

42 n 

15 Q 
46 A 

17 Q 
71 R 
52 n 
2•! A 
24 .\ 

l!l6 ::; 
85 ll 

134 s 
27 H 
52 n 
36 n 

5, 95 s 
26 n 

cal work, insufficient*.. 90 A 
visitors to . . .... ......... . 93 11, 97 a 
risk from fire. . . . . . . . . . . . 93 A 

11In•sen, H. Vi., work by. . . . . . 82 a 
Mutual Natural Gas Co., Hum

berston .. 
JJfycl Cl1"C>Ul1'ict . .........•.... 

106 s 
93 a 

Nanaimo, B.C., colliery....... 0 s 
Nasse River, B. C., estuary.... 14 a 
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