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Orrawa, 318t Decomber, 1889.

The Hon. Epcar Dewoner, M, P.,
Minister of the Interior,
Ottawa,

Bie,—1I have the honor to snbmit herewith the suetomary summary veport of
the work of the Geologicel and Naturai History Borvey corps during the past
calendar year. X

From January tc May was ccenpied in the prepuration of the reports and ma
that have since been published, forming s volome, in two parts, of about 1400

e, with numerons maps and illustrations, It contains thirteen separate reporta,
relating to the logy, the mineral resources and the patural history of wariouns
portions of the Dominion, from British Columbia and the North-West to Hudson's Bay
and Nova Scotia

The following publications have alac been prepared and published during the
Fear —
¢ 1. Vol.L, Part 2, Contributions to Canadian Palmontology.

2, Description of eight new epecies of fossils from the Cambro-silorian rocks

of h&niﬁohﬂ, with six plates.
3. Contributions to the Micro-Palmontology of the Cambro-silurian rocks of
Canada : by Ulrich.

4. List of publications of the Geclegical and Natural History Survey of Canada
from 1843 to 1889, with prices, and s brief deacription of the contents and
the arrangement of the Musenm and Library. 36 pp., R 8vo.

'

There are sleo in preparation and in part ready for press :

1. Enomeration of Canadian Liverworts, with Notes,

2. Part V. of the Catalogue of Canadian FPlants,

8, Catalogune of Canadian Birds, with their Habits and Range;

algo, list of species now represented in the Museum.

4. The Vertebrate foesil fauns of the Tertiary rocks of the North-West, with

plates: by Prof. E. Cope.

Early in April, 16 partiss were organized for field exploration,and were distributed
a5 follows:—British Columbis, 3; Nerth-West Territory, 2; Manitobs, 1; Ontario, 2;
Quebee, 4; New Bronswick, 2; Nova Bootia, 2, A brief summary of these explora-
tions is given in the following p&g}:\s, 83 well as of the work that has heen performed
in connection with the Museum, the Chemical Laboratory and the Library.

Up to the end of Jane my own time was fully and constantly mupis?in attend-
ing to executive detaila, in answurirllﬁ’ snquiries verbally nnd by letter, and in work
connected with editing the Annual Raport and maps above referred to, On the bth
June I left Ottaws, for the purpose of making some cbservations at various pointa
along the north shore of the lower 3t, Yawrence and in the Strait of Belle Ile. Thia
was effected by muriﬁ a ps.asa%e on board the Lighthouse Service steamer
“ Napoleon,” but afforded opportunities for examination only at widely separated

inte, mostly at or in the vieinity of the lighthonses, along the great stretch of over
miles of coast line, extonding from Point des Monts to Belle Tle. Some interest-
ing facts wers, however, ascertained, and [ have acquired such a genarul knowledge
of the character of the country as will enable me better to direct any future explora-
tiona that may be undertaken in this repion with a view to a.seertaininglwhnt. ite
mineral resources are. In this conpestion it may be stated ‘that Belle lle itself,
hitherto supposed to be composed of Lanreutisn gneiss, waae found to consist largely,
lﬁJ , of varions crystalline and eub-cryatalline strata, like those oigel.hyn
1}
aal
M775213

[



4

Huronian mineral-bosring belts of the country north and west of Lakes Huron and
Superior, and it is not improbable that considerable areas of these rocks may yet be
fonnd on the main land of Labrador; and, if so, they may be expectsd to be accom-
panied by depoaits of valuable economic minerals, like those which charaeterize
them in all the areas where they have yet been recognized and explored.

Hasty examinations were mads, and apecimena collected, at the following places:
—Point des Monts, Fgg Ialsnd, Pentecosts, Sheldrake, Soven Islands, Perroquette
Island, Fequimaux lsland, West, Sonth-weat and South points of Anticosti, Greenly
Island, Point Amour, Chateau Bay asnd Belle Ile; and in Nowfoundland at Cape
Banld and Quirpen Harbor, snd at Capes Norman and Rich. The geological formations
of the northern peninsula of Newfoundland have been described in the Geology of
Canada, 1863, and are there sll referred to one or other of the divisivns—Imvia,
Lauzon and é]‘llary—of the Quebes gronp, From what [ have seen this summer
I am led to believe that tha trog order of enccession of the strata has been misin-
terprated, as it was in the Eastern Townships, and that much of the sc-called Sillery
and Lauzon is probably Huronian, but eertainly not more recent thun Lower Cam-
brian. Diorites and serpentines appear to be somewhat largely developed, and it
seems quite likely that valuable deposits of asbealos may sccompany them, se they
do in the Kastern Townships of Quebec.

In this connegtion it may be interesting to guut.a som}pas\s from a Memoir
by A. 8. Packard, Jr,, read before the Boaton Society of Natural History, October,
1885, and pablished in Vol. I of ita Memoisa.

On puge 216, under the heading ** Huronian Group,” he says: “A system of
quartzite and trap rocks which lis in a depression of the Laureatian rocks, about 125
miles long and probably 26 miles broad, stretching slong the coast between Domino
Harbor and Cape Webae, I refer with some hesitaney to the Huronian series of Bir
‘Wm, Logan, and consider a8 probably equivelent to the Quartzoss division of the
Erimitive slate formation of Newman and Keilhau. It agreed in part with the

ino gneiss of Mr. Liebar.,” The author then gives farther interesting details of
these strata, and in conolusion, page 218, eays: ‘“Bhould further search prove the
existencs, in connection with this ;luartzita, of bede of a trne conglomerate, which we
should look for in the interior, and of the presence of ecopper ore in connection with
quartz veing near the irap reck, the identity of this formation with the Huronian
rocks of Canada and of similar vocks in Sweden would seem satisfactory; and, if
proven, will be interesting, not only to the geclogist, but be of practical value in the
search for oros on this coast.”

Mr. Packard also deseribes the remarkable colnmnar basaltio, (rap rocks of
Castle and Henley islands, in Chatean Bay, bot T think erroneously assigns them to
the Lanrentian, From their attitude and appearance, they are, I think, more pro-
bably of Cambrian ago, and equivalent to tha Animikie of Thunder Bay, Lake Super-
ior, Luke Nipigon, and the islands oo the eastern shores of Hudeon's Bay. No snch
rocks are, so far as 1 am aware, associsted anywhere with the Laurentian sysiem.
If this proves to be correct, we may expect to find areas in Esat Main and Labrador
of both the Archman (Huronian} and the Cambrian (Animikie) metaliferous-besring
zones of Lake Superior. The white quartzitea of Marble Island, deseribed by Dr.
Bell * na Huronien, seem to correspond olosely with those deacribed by Mr. Packard
at Dominio Harbor and Cape Webac, while the colamnar busalts of Custle and Henley
Izlands, Chatean Bay, are almost identical with those of Castle Peninsuls, Richmond
Gulf, ¥ the Quter and Inner Baros of Lake Nipigon and the better known trap forma-
tion of Thunder Cape, Pio Island and McKny's ilnunt.ain, on Lake Superior.

At Sheldrake near the eastern end of the Beigniory of Miugan, and both east
and weet of the settlement, the coast @ oocupied by massive Lmbradorite rocks. On
shore, where tidal action bas polished these rocks, some fine examples of the besuti-
ful opalescent anorthosite or labrador spar were observed, but specimens could not

Baston Sociaty Natural Einuré, Vol. T, 156640,
* Geological Burvey of Canads, 1652.83-84. F. 36 D.D.
+ Bell Geologneal Survey of Canads, Report 1877-78, b 14,




bo easily obtained without applisnces for blasting the rock. Inland for & econsider-
able distance, where the vegetation has been burnt, the weathered surfaces of thess
rocks are perfectly white, malking the sountry look as if there had been a heavy fall
of snow. ?[‘he extent of the ares of these rocks in this region is entirely unknown.
-It is not impossible that it is continucua with that described by Prof. Hind, on the
Moisie River and its branches, ¥ and that this again extends continnously south-
eastward to Pentecoste River, where eimilar rocks occur as deseribed by Richardson.®
We should then have in this region the largest known area in Canada of these Novian
rocks, and here doubtless it would not be difficult to determine their true relations to
the red and grey grenitoid orthoolsse gneisses, which they have been supposed to
nnmnformabﬁr overlie. There can, however, be little doubt that they are intrusive
igneons rocks. On the 29th July I returned to Quebec, where Prof. C. Walcott, of

e United States Geclogical Survey, met me by appointment, for the purpose of
examining some of the fiy?ical rections around Quebes, on the correct interpraetation
of which 80 much hae of late years been said and written by the geologists of the
United States und Canadd.

From the 14th to the 23rd August T was cccupied, in company with Professor
Whalcott, in studying the velations of the Cambrian and Cambro-silurian formations
on either side of the boundary between Vermount nnd Canads, with a view fo uni-
formity of mapping by the veepaclive surveys, and which, it is hoped, will now be
gecurod,

After attending the meeting of the Americsn Association for the Advancement
of Spience, in Toronto, from the 28th of August to the Znd of September, & faw days
ware epent—with & eimilar object in view to that above referred to, but in connec-
tion with the work now in progress along the Minnesota bourdary, in company with
Professor N, E. Winchell, of the United States Survoy, and Dr, Lawson—studyi
the Huronian rocks arpund Sodbury and Algoms, and in an endeavor to show thal
the metaliferons Huronian strata of the Sudbury-Algoma region do notdiffer in any
important particalar from the similarly metsliferous echists, eto., which oceur in the
country between Lake Superior and Lske Winmpeg, inciuding the Lake of the
‘Woods, and Rainy Lake and River. Iz eonneclion with this matter, and the import-
anoe of the work of trreing out and mapping these banda or belts of Huronian rocks,
1 may here quote what [ wrote reepecting it in 1873, * *

* Apart from tho geclogical interest which attaches to the determination of the
distribution of these rocks and thehr preciss relations to the underlying Laurentian
gnaiss, the foregoing faota show thst it is economically important that the extent of
these bands should be defined ; and that their mineral characters should be closely
investigated is eqnally so, inssmuch as the gold, the eopper and the iron of the
region, a6 far a8 known, are associsted with similar strate, and thus oot only the beat
land, bat likewise valunbie mineral deposits, are to be looked for within the limits
which they ovcupy.” * *

Since the zbove was writien, nearly all tha discoveries and developmenta of
mines end minerals in the Huronian areas that have been indicated by tEe Burvey
have been made. That these facts are somewhat of the natare of cause and effect
may, I think, reasopably be eurmised ; and whether they prove the truth or other-
wiss of the reitersted and spparently somewhat populsr statementa that of recent
yeoars the Survey has paid no sttention to and takes no interest in the development of
the mineral resources of the country may perhape be left to the decieion of the
public and to the testimony of the sixteen voiumes of reports, maps and other doco-
ments that have been publisbed by the Burvey since 1870,

In the enormous area which stretches from the Georgian Bay north-west to the
Mackenzis River, and from the esme point north-sast to the Straits of BelleIle and Cape
Chudleigh, there are probably many such areas to beinvestigated and located ;and a

+ Explorations in thy interior of the Labrador Peninsls, 1863,
* (aological Survey uf Can Report 60-80 _?. 7.
* Gedlogical Survey Report of , 187278, pp. 1314,



map on which they are even roughly indicated will always be a valuable gnide to
the miners! prospector.

The rost of the season, from the Bth of Baptember to the 10th of October, the
date of my return to Ottawa, was devoted to inves‘ti%ations and enquiries bea.r::-ﬁcn
water supply in the North-West. The artesisn wells of the James River valley
and Deviﬁa Enke, in Dakotn, were visited, and elso the boring now in pro at
Deloraine. The quslity of the water in the Dako'a wells varies considerably.
Most of the wells give & copious supply of excellent water. At Devil's Lake, how-
ever, though a coplous supply was obtained at about 1,750 feet, the water, t.Lm:gh

od for stock, containe tog much aaline matter for ordinary domestic uses,
re seems every probability, when a sufficient depth has been reached
at Deloraine, of s good supply of artesian water being obtained. What the
quality will be there is no evidence to ahow, but this is nol now important, becausa
even if as saline as is much of the snrface and the artesian water of the Red River
valley, it ean, by a simple and inexpensive process of filtration, be made sufficiently
pure for sll domestic nses. This hea recently been proved by experiments made at
my suggestion on some of the moat ssline water of the Rl River valley south of
innipaﬁ, It oconsists in simple filiration through from 56 to 60 feet of sandy
gravel, Fuorther gxperiments will perhaps suggest additions to the material used
that would render tl?e process still morg perfect. Even aa it is, the importance and
value of thia diseovery to the whole of Manitobs and the North-West in such seasons
as that of 1B8Y can scarcely be estimatad.

The history of the discovery and development of natoral gas in Ontario, to
which I briefly referred in my last summary report, is interesling ; but as it ia pome-
what of & persvnal charscter, I shall not now refor to it. The results attained dur-
ing the past yoar are statod under the head of mineral statistics, They are highly
satisfactory; but it would be well 6o bear i wmind that thesupply is not inex-
baustibie, and that wells that are now sending ont their millions of cubic feut a day
will gredually decline and become axtinct, g‘ha greater the number of wells bored
in a giutl'ict the suener will this inevitable event occur. Tnlike water, neither gas,
nor oil, nor coul, are constantly replenished, and must therefore sooner or later bo
exhansted, I ealled sttention to this in my etmmary report for 1887, a8 24-25 ;
and on pago 30 of my summary mgoﬂ. for 1688, in commenting on Mr, &J:é%-a's report
on investigations I had directed him to make the spring of that year. T said;
‘“There seems no renson why further trials, eapecially in that part of Ontario between
Lake Bt, Clair on the south-west and Luke Simcoe on the north-east, should not
prove more successful and yield as abundant a smpply of gas or petroleum as do
some of the Obio wells,” Bince that expression of opinion, all the large gus wells
now referred to have been boved.

Dr. G. M. Daweon was, during the past peason, again mcngiad in continming the
geological exploration of the muthern part of the provinee of British Columbia. In
consequence of the vocent important mineral discoveries in the West Kootanie
district, it was considered desirable that he should visit that distriet in the first
instance, and should afterwards give as much time as possible to the cnmE__latiun of
the more systematic work on which he had previously been engaged in the amlnugu
region, Dr. Dawson, who was assisted by Mr, J, MeFvoy, B. Ap, 8¢, and by Mr. P,
gar, furnighes the following summary account of the explorations carried out :—
“ Abont 8 month, in the earlier part of the summer, was devoted to the exami-
nation of the more important localitice in the Weat Kootanie district, which have
lately been proved o afford valuuble ores, While I was occupied in this work,
sccompanied by Mr. Edgar, Mr. M&Evoﬁ{'a& independently engaged in axaminin&u
stretch of country between the North Thompson end Bonaparte Rivers, along the
northern edfa of the geological map-sheet now in course of complotion, Work durlng
the remainder of the season was practically confined to the area of the sheet ju
roferred to.




4Tt should be explained that, in comformity with the suggestion made in last
g:a.r’s Summary Report, ihe ares covered hy the criginal reconnaissance map of the
uthern Interior portion of British Columbis, was divided into four equal parts,
each forming a square of eighty miles aide, and including a superficies of 6,400 square
miles. The scale was at the eame time increaeed from that of eight miles to that
of four miles to the inch, and a preliminary compilation on that ecale was made by
Mr. McEvoy before field work commenced. The sheet to which the flald work of
last summer related, extends in longitude from the vicinity of the North Thom
to that of Lillooet (long. 126° 10’ 10 1227}, in istitnde from 50° 10’ to 51° 2¢°. The
oxploratery work required for this sheet may now be considersd as comploted, with
the exeeption of a belt of mountaincus couniry to the west of the Fraser between
Lillooat and Lytton. The enlargament of the acals of the map will enablo greater
j;}nticu to be done to the somewhat complicated geological and topographieal fga.tu red
the country.

% The It‘ir-:?l;tnniad.istrict, to thesomth of the line of the Canadian Pacific Railway,
is paturaily separated by the high,;:]jgged, axisal portions of the Selkirk and Purcell
ranges, into eastern and western sub-distriets. e firgt of these may be reached by
ascending the Columbisn from Golden, the second from Revelstoke, by way of
the Columbia River and Arrow Lakes. Much prospecting has been going on in both
East and West Eootanie for the past two or three years, and a large number of pro-
mising discoverios—chiefly of Bilver-baariu%' ores—have been made, The West Koot
sniesub-distriet wns that visited by me last exmmer, and in it no previons observa-
tiona by officera of the Survey had been made, with the exception of & traverse of
the Columbia and Arrow Lakea by Mr. Bowman io 1884,

“ Attontion was first prominently drawn to the mineral wealth of the Weet
Kootanie region when the giscoverjr of rick ore by the Hall Brothers on a8 mountain
which has since been known as Toad Mountain became koown in 1887, Many pros-

tors soon flocked to the vicinity and s large number of claims have sinee been
ken up, notonly on and near Toad Monntain, but also at Hot Springs or Ainsworth,
on the west side of Ecotanie Lake, at Hendryx on the opposite side, and at many
outlying localities, At Nolson and Ainswerth town sites have heen laid out, and
me first stepa townrd the establishment of permanent mining centres have been

.

“ Speaking generally of the district, [ may say that the result of my examina-
tion bas been to convinee me that ihe importanee of the mineral discoveries made
bhas not beon exagpgerated, while their number and the srea over which they are
diatributed is such an to gusrantee a large and continuons output of good ore so soon
a8 adequate meane are provided for the transport of the product to market. As a
number of details respecting the varicus deposits, (chiefly oblained through the
" kindness of Messrs. G. B, Wright and G. M, Sproat,) have already besn given in my
report on ‘ The Mineral Wealth of British Columbis,’ recently printed, it will not be
necessary in the present summary to speak of the individual claims and deposita
visited by me. These particulars I hope to embody in & more comprehensive report
shortly to be published. It may be noted, however, that in nearly every instance the
reeult of my personal examination has been to verify the accuracy of the statementa
made in the publieation just alluded to.

“ The majority of the ores met with are to be classed as silver ores, and in the
vicinity of Hot Springa and Hendryx these are for the most part argentifercus galenas,
which, in a number of instances near Hot Springs, are decomposed to a conaiderable
depth, forming so-called ‘ carbonate-ores’ These possess a special value owing to
the ease with which they are worked and their importance in the process of emelti
the unaltered galenss. The sggregate quantitﬁ of snch * carbonate ores ' to be foun
in the deposits already proved must be great, but all will no doubt pass in depth
into sulphide ores,

At Hot SBprings or Ainsworth a traly remarkable number of metalliferons
veine has salready been brought to ]ﬁ t within & very limited ares, and
additional discoveriea are etill being made from time to time even within this



area. Near the lakeshors, the country-rock is & cosarse mica-achist which is over-
lain further back by green and grey schists, and these in turn are followed
by limestonee and black argillacecus sl:?::'.ahs, a mass of granite bounding the whole
at a distance of two to three miles inland. In evident relation to this chan
in the country-rock is the eireumatance that the cres improve almost aniformly
in respect to content of ailver in crossing the series of veins in a westward
direction from the lake and rising higher above the lake-level. Bome of the deposita
associsted with the limeatones hold more or leas native silver in a filiform condi-
tion, and very high assaye are frequently obtained from thess. It ia not yet possible
toquote sssays of the ores of this vicinity made from specimens collected by myself,
but it is safe to say that from several of the claime, considerable quantities of ore can
already be chtained by ordin hand picking which yield from 50 to over 100 .
ounces of silver to the ton, in ition to a high percentage of lead.

“ At Hendryx, the only considerable developments made are those of the New
Haven .‘E.iuing and Smelting Company. The principal featare atthis placeisa lode of
very grest size, consisting largely of galene, but classing in respect to silver ma a
low-grade ore. Bo soon as sfficient means are provided for handling and smelting
thia ore and shipping the produst, & very large output may be counted on.

The Toad Monntain cres differ from the foregoing in containing & large amount
of copper and less gelena, The Hall Brothers' property, known as the * Silver Kin
Mine," from the name of the claim on which most work hae been done, is so far the lead-
ing one here, and has turned out a considerable quantity of ore which has & proached
or surpassed $300 to the ton in total valoe e sold at the smelter. Other claime are,
however, being opened out, eome of which present a very favonrable appearance.

“ At the enst end of Toad Mountain, a wride belt of rusty schistose rocks, contain-
ing more or less quartz and much iron pyrites, hae been diecovered. The superficial
portions of this belt have bean completely oxidised and afford froe-milling gold. This

perty has been acquired by an English company, known as the (g:;tmwond
omga.ny, and s Hunotingdon mill hus been erected for the porpose of treating, in
the first place, the decomposed surfhce material, of which thera is, in the aggregate,
a great unm'.it{).w in sight. The results of trials ao far carried out have not been made
public. Bhould it prove, however, that the deepsr pyritous portion of the deposit
contains suffiment gold to pay for concentrafion, roasting and chlorination, the
uantity of the ove appears to bs almoat unlimited. Another gold-bearing deposit, in
the form of a well-defined vein traversing a granitic rock, is situated on Eagle Creek,
toward the west end of Toad Mountsin, ~Work is being carried on here and & stamp
mill is in process of erection.

¥ Bayond the neighborhood of the better known centres, a greast number of dis
covaries, chiefly of silver ares, are reFm-m:l throughout the distriet. Most of these
isolated localitiea time did not permit me to vieit. Mention may be made, however,
of an extensive depoait of uopperufpyﬁtaa, on the north side of Kootanie Hiver, nearly
opposite Forty-nine Creek, and of & peoulinr and anarently important oceurrence of
magnatic iron-cre on tho rame gide of the river below tha lower fall.

“No Inrﬂ: qmtitlf of ore has yet been shipped from the deposits of the vicinity
of Kootanie Lake and Toad Mountaio, but amall shipments of hand-picked rich ores
have been made from time to time during the two past summers, representing a
total value of over $76,000. The ore has been carried down to the lakeshore on
horses or mules, taken by steamer to Bonner's Ferry in Northern Idaho, thence
over thirty miles by waggon to the nearest point on the Northern Pacific Railway,

then, as & rule, to Montana, whore it has been eold snd smelted. The cost per
ton of transporting the ores to amelter by this rounte has been not less than $30, and
when to this is added the cost of mining and cobbing the ore, itis evident that very
high-grade ore alone ean thus be utilized, whils even in the case of deposits capable
of yielding a considerable proportion of such high-grade material, the greater part
of the ore extracted, embracing the lower grades and requiring concentration, must
at present be put to one side.




