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SUMMARY REPORT 

OF THE 

OPERATIONS OF THE GEOLOGICAL CORPS, 

TO 31sr DECEMBER, 1878, 

BY 

ALFRED R. C. SELWYN, F.R.S., F .G.S., 

DlllEOTOR O~' THEl GEOLOGICAL AND NATURAL HISTORY SURVEYS OF CANADA. 

The A.et (35 Vic., cap. 22) ORtablishi ng the Geological Survey having ~et establish-

b d · d 'th · · fi fi l rng the Survey. een passo , m aocor ance wt prov10us praot100, or vo years on y, 
expired on the 30th June, 1877, and during the then session of Parlia-
ment the continuance of the Survey was provided for by an A.et: "To 
make better provision respecting the Geological and Natmal History 
Survey of Canada, and for the maintenance of the Museum in connec-
tion therewith." 

The investigations to be thenceforth undertaken by this branch of the 
Department of the Interior were more particularly defined, and were 
made to embrace not only those immediately connected with petL"ogra
phical geology, palmontology and mineralogy, but likewise othe1· 
branches of Natural History. While, however, the scope and objects 
of the Survey have been thus ve!'y gro::itly enlarged, no corresponding 
incrcr. o has as yet been made in the annual appropriation; consequently 
I have been unable to make the requisite arrangements for effectually 
carrying out those extended investigations. In the meantime, however, 
the officers in charge of the several field parties have been instructed to 
utilize every favorablo opportunity for making botani cal and zoological 
observations and collections, and in connection with this work the 
thanks of the Survey are duo particularly to Messrs. Samuel II. Scudder Ackntowleclge-mcn s, 
and John .L. LeConte, M.D., also to Professor Macoun, of Belleville, 
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and Dr. G. Engelman, of St. Louis, for the examination and naming of 
zoological and botanical collections. 

From early in August, 1877, much of my own time and attention, as 
well as much of thnt of olhc» members of the staff, was devoted to work 
connected \vith lhc preparation of the maps and specimP-ns for the forth
coming Paris Exhibition. Before the close of' Lbe year a very fine and 
varied collection of the economic minerals of Canada, and a stratigraphi
cal collection of rocks antl fossils was secured, and the larger portion, 
contained in 120 packages, shipped to Havrc, in December, by the 
Government steamer "N cw field. " The remainder, ~ome sixteen pack
ages, were forwarded via New York, early in 1878. This collection 
was the largest and moi>t complete representation of the geological 
formations and the, mineral resources of BritiRh North Americ:a ever 
seen in Europe. To secure its -propei· arrangement in Paris, I was 
authorized to proceed there to personally superintend the work, and to 
attend the meetings of the International Geological Congress to be 
held in August. Having made all necessary arrangements for the 
work of the Survey during my absence, I left Montreal on the 5th 
February, and arrived in Paris on the 25th of the same montb. By 
the lst of May, the day appointed for the opening of the Exhibition, 
the whole of the collection was fairly arranged. 

With the exception of a short absence 'in the latter part of August 
and early in September, I was in daily attendance at the Exhibition, 
or engaged on work connected with it, up to the 27th November, and 
arrived in Montreal on the 30th December. The highest prizes, viz., 
diplomas equal to gold medals, were awarded to the Canadian 
Geological Maps and Collectionti. 

In disposing of the collection at the close of the Exhibition, only 
those specimens which had been taken from the Survey Museum, and 
of which there were no duplicates, were seut back to Canada, while a 
much larger number of which there are duplicates in the museum, or 
which could easily be replaced, were sent to Kensington for the Colo
nial Mu8eum, proposed to be established there. The stratigraphical 
collection of rocks was presented to the Ecole des Mines, and that of 
fossils to the Museum of the Catholic University, and a large number 
of smaller collections, representing the economic minerals of Canada, 
was made up and presented to French and other foreign scientific and 
educational institutions. 

In my last Summary Report, 1876-77, I referred pagcti 3 and 
4 to the question of the geological relations of tl1c variou.· members 
of the Quebec group, and stated that a preliminary examination 
had been made of a portion of the south shore of the St. Law
rence, but that a good deal more of careful investigation of the 
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stratigraphy would be requirod beforo the true structure of the 
rogion could bo finally determined. During tho season of J877, I 
devoted a portion of tho months of July, August and September, 
in company with Messrs. Richardson, Webster and Weston, of tho 
Geological Corps, to this work, and a large number of now and 
important facts wero collectod, over an al'Oa oxtonding north-easterly 
from tho townships of Acton, Roxton, &c., 1.o Montmagny and L'Islet, 
including the whole of the Island of Orloans and 1.ho valleys of tho 
Cbaudiore and the Etchemin rivers. The completion of tho investi
gation, however, involves a careful ro-oxamination of the whole region, 
from the Vermont boundary to Capo Ho.'ior, in Gaspe, including the 
Shickshock Mountains; and as the interpretation of tbe geological 
strncture and tho ;;oqucnce of tho older palmozoic and archman forma
tions of tho whole of North Eastern America depends on tho correct 
determination of this intricate problem, no pttins should, I think, bo 
spared which may be found roquil:lite for its satisfactory solution. 

The latest viow:; of Dr. T. Sterry Hunt on tho subject, have rocontly Views ofDr. 
b bi . I d . l bi R . .1 b h S l G l . l T. Sterry llunt. een pu 1s 10 m a va ua o oport JSSLtOu y t e oconc oo og1ca 
Survey of Ponni4ylvania, in the prefatory letior to which, by Pl'ofrHsor 
Lesley, tho State Geologist, we find tho following remark8: 

"We owe, thoroforc, a debt of gratitude to Dr. Hunt for thi::; histo-
rical monogl'aph, which will supply a deeply folt cloficienoy in tho 
literature of' om· t:1cionce. It is a tromnu·y of notes and suggeRtiorn; of llemarks by 

tho greatc:;t value to the geologists of Pennsylvania and othet· States, t~~f~~~or 
working in such clil:ltriets as aro underlaid at moderate depths by Cam-
brian and sub-Cambrian formations; although no final demonstration 
has boon accomplished by the author of those problems ofsuporposition, 
unconformability and identification at which so many geologists aro still 
half despairingly at work." 

The rosul ts of tho recent labours of my:;olf and colleagues in endeav
ouring to determine this question, so far as they have progressed, aro 
briefly statou in the present Report A. now submitted, which also 
contains a few remarks on tho investigation of the Survey up to 1878 
among the crystalline archman (Laurcntian and Huronian) formations 
of the Dominion. In theRe remarks the conclusions arrived at aro 
stated, and I may say respecting them-again quoting Prof. Losloy
that "thoy will reinforce those of other geologists where they agree, 
and load to fruitfol discussion whore they dii;agreo." 

Besides tho investigations abovo-montionod, explorations and surveys Exi?lorations 

b d · th ' · f th D · · cl · tl dtmng 1877 and 1ave con mu e m o er poroLOn::l o o om m wn urmg 1e yean; 1878. 

877 and 1878 as follows;-
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1877.-1. British Columbia. 
2. The eastern Rhorcs ofRudson's Bay. 
3. Quebec: in Ottawa county. 
4. New Brunswick: in Albert, Kings and St. John counties. 
5. Nova Scotia: in Cumberland a)l(l Colchester counties, and 

in Cape Breton. 

1878.-1. British Columbia: in the Queen Charlotte and Vancouver 
islands. 

2. The North·vVest Tet'ritory: the eastern shores of Lake 
Winnipeg, and the Nelson River and Ilaycs River 
routes to Fort York on Iludsou's Bay. 

3. Quebec: in Ottawa county, the Eai,;tcrn Townships, the 
Lower SL Lawrence, and the Shickschock .l\Ionntains. 

L1. New Brunswick: in Albert, Westmoreland, Kings, St. 
John and Charlotte counties. 

5. Nova Scotia: in Cape Breton, Inverness, Richmond and 
Guysboro' counties. 

These explorations and surveys have afforded a large amount of new 
and valuable information, both of ec011omic and scientific interest. Of 
the greater part of this work, the detailed reports, with maps and 
illustrations, arc now submitted. 

Explomtions of It will be found that i11 ] 877 Mr. G . .l\f. Dawson devoted particular 
~~ ~·~~i&,:r- attention to ascertain the distribution and probu,ble workable al'ea of the 
CclumhlL b l ituminous and ignitic coals, as well as that of the economic minerals, 

on the mainland of British Columbia, chiefly in the Okanagan, Nicola 
and North Thompson valleys; his observations extended over an area of 
about 18,000 square miles, and much interesting and valuable informa
tion on the geology, topography and natural history of this extensive 
area will be found in his Report. 

In 1878 Dr. G. :M:. DawBon was orcupied the greater part of the 
season in making a geological and geographical exploration and 
survey of a part of the Queen CharlotLe Islands, wiLh Bpecial reference 
to the deposits of anthmcite coal which occur at Skidcgatc. Attention 
was also paid to the climate and natural resources of the islands, 
including the fisherie8. It was fonnd necessary to carry a running 
survey along Lhe eastern and northern coasts. This, when laid down, 
will form a trustworthy map, on which many harbours and inlets not 
previously known are represented. 

An examination was also made of the coal rocks of Quatsino Sound, on 
the west coast of Vancouver Island, and also of those extending frorr 
Beaver Harbour to the Nimkish River. It would appear that beside 
these there arc several smaller basins of similar rocks on Vancouv• 



NO'l'E.-The Ohazy formation will be includbd in the Oambro Silurian, Trenton 
group, as most in accordance with the stratigraphy and with the views of 
Billings, who says : "The Lower Silurian of America can be divided into two 
principal groups, one above the break at the base of the Ohazy, the other 
below." t 

t Catalogues of the Siluri1rn Fossils of the Island of Anticosti, 1876, p. 79. See also 
Decade III., nanadian Organic Remains, p. 12, 1858 , and Geology of Canada, p. 934. · 
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Island, and on the mainland adjacent, which have not yet been 
examined, but in some of which workable coal seams may yet be 
found. The detailed report and map of this work will appear with 
the next annual reports. -

The Report of Dr. Bell, on the examination and partial survey of Explorations of 
Dr. R.Bell. 

upwards of 700 miles of the eastern shores of Iludson's Bay, affords a 
number of interesting and import:int facts in connection with the 
climate, zoology, botany and geology of that hitherto wholly unex-
plored region, tending, for the most part, to shew that it is by no 
meani; so inhospitable and barren as has been generally supposed. 
And there can be no doubt that Hudson's Bay is destined, at no very 
distant date, to become of very great importance in connection with 
the development and opening up of the magnificent Territories of the 
Dominion in the North-West, to which it is the natural and shortest 
highway from Europe. My views on this t.ubject were submitted to 
the late Mini::;ters of the Interior and .Finance eady in 1877, when the 
exploration, to which the present Report of Dr. Bell relates, was sanc-
tioned, and which it was then proposed should be continued in succeed-
ing seasons, with a view Lo securing thoroughly reliable and accmate 
information respecting the climate and natural resources of the shores 
and waters of this great inland sea and its tributal'ies, of none of which 
are there any accurate surveys existing. Accordi11gly, in 1878, the 
work was again taken up, and during thi::; seaso11 a track survey bas 
been made by Dr. Bell, from Nor way Ilouse to Fort York, of the routes 
via Oxford and Knee lakes and Hill, Steel and IIayet:i rivers. Also a 
similar survey, with numerous soundings, of the mouth of Nelson 
River, and up it for a distance of about ninety miles, or to the :first 
rapids. An instrum ental survey was made of the neighbotll'hood of 
Fort York, and the latitude and magnetic variation determined. 
Returning to Norway House, a survey was carried down the Nelson 
River from Lake Winnipeg to a point about half-way to the sea-a 
distance, following the bends of the river, of about 200 miles, leaving a 
portion of the river, probably about 100 miles in length, unsurveyed. 

On Lake Winnipeg, the eastern shore was examined and a track 
survey made of it from the outlet at the Nelson River to the Dog's 
Head Narrows, a distance 6f 170 miles, connecting with the previous 
examinaLions from the south made iu 1874. From the Narrows, the 
western shore was followed and similarly examined for a distance of 
about seventy miles, or to a point some distance south of that reached 
by the Dominion Lands Survey from Red River. The details of this 
work, with maps and illustrations, are given in the Report B. B., now 
submitted. 

In Quebec Mr. H. G. Vennor's attention has been devoted to care- ~~~i~~a~~n in 
Mr. Vennor. 
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fully tracing out and mapping the distL·ibution of the phosphate-bearing 
rocks. Those have now been followed in a northerly direction to a 
i)oint nearly ninety-six miles from the Otta,wa River, and eastw:wd to 
the township of Grenville. Tho area over which workable dopo ·its of 
phosphate may probably bo discovered is thus greatly oxtomled, and 
the particular belt of country within which such dopo its should be 
sought, can be very closely indicated. Neither its eastern nor wo ·tern 
limits have, however, yet been ascertained, but there appear to be 
good grounds for predicting that the phosphate belt will bo found to 
recur in the region bo(,weon Lake Nipissing and the Georgian Bay, as 
well as in portions of the country to the north and north-east of Gren
ville-and possibly in other localities within the Laurentian area on 
the north side of the St. Lawrence. 

In New Brunswick the surveys have included about 930 miles of 
measurement of coast-line, roads and streams, and la.rge and inLeresting 
collections of rocks and fossils have been made. 

In Nova Scotia the topographical survey of Cumberland county was 
continued by Mr. Scot,t Barlow. About seventy-five miles of the coast
line on the Bay of Fundy and tho Basin of Minas was cal'efully mea
sured, completing the survey of the south and west shores of Cumber
land county, with the exception of about ten miles around Cape 
Chicgnecto. The principal roads and brooks were likewise measured, 
about 400 miles in all being thus Slll'veyed. A number of iutorosting 
geological specimens, rocks and fossils, were collected, among the 
latter a fine series of reptilian foot-prints from Spencer Island settle
ment, Cumberland county, may be mentioned; but the geological 
structure of the district has, however, yet to be worked out, the 
topographical survey being an essential preliminary operation. 

In Cape Breton Island the combined geographical and topographical 
survey has been continued by Mt'. Fletcher, the work having now 
embraced nearly the whole of the counties of Cape Breton and Rich
mond, and a portion of Victoria and Inverness, fol'ming a connected 
survey from Sydney and Louisburg to the Strait of Canso. The survey 
was also carried during the past season to the west side of the Strait of 
Canso, including a tract of country lying north of Chedabucto Bay, 
eastward of a line from Guysboro harbour to Little Tracadie. 

The publication of the map and detailed report of this work will be 
deferred till next year. 

Pal<:eontological Branch. In this department a large amounL of useful 
and important work has been accomplished by Mr. Whiteaves. The 
second part of the first volume of Canadian Mesozoic Fossils, referred to 
on page 5 of my last Summary report, has been completed, and is now 
in the press. It was hoped that this would have been issued before 
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the cloAe of the year, but its publication has been delayed by the 
serious illness of Mr. A. H. Foord, before the last two plate were 
finished. It contains 97 pages of letter-press and ten plates, with 108 
figurns, being descriptions, identifications and illustrations of the fossils 
collected from 1872 to 1875, by l\fr. Richardsou, from the Nanaimo 
and Comox coal fields of Vancouver and on some of the ii:!lands in the 
Strait of Gcoi·gia. The figures have all been drawn and lithographed 
by l\fr. A. II. Foord, the artist to the Survey. The third part, of which 
a commencement has been made, will complete the volume. 

During the early part of September Mr. ·whiLcavcs spent a week in col
lcctiug fossils from the limestones of the Levis formation in the vicinity 
of Bedford, St . .Armand and J?hillipAburgb. .And a lal'gc and interesting 
collection was also made during the summer by Mr. Weston, fro·m the 
same formation in the Gaspe Peninsula. V aluablc additions to the 
palmontological collections have also been made by the same indefati
gable worker, from the Island of Orleans, from Point Levi, and from 
the valleys of the Chaudiere and the Etchcmin. 

The Lower Silurian f'.ossils from Manitoba, in the Mu. cum of tho 
Survey, have been mounted, classified and partly studied, as have also 
a number of Devonian corals, shells, etc., collected by Dr . .R. Bell, in 
1~7, from the neighbourhood of Hudson't:i Bay. 

A series of Lower Cretaceous and Tertiary foi;sils from various parts 
of British Columbia have also been exan~ioed, and some notes on the 
species have been prepared for publication in Dr. G. M. Dawson's 
report on his explorations and surveys in that Provinee. 

A number of smaller collections brnught in from the field has also 
been examined, and a serie of chat"acteristic Canadian fossils, consist
ing of about 160 species, was selected, mounted and labelled for the 
Paris Exhibition. 

In compliance with a request from l\fr. Murray, Director of the 
Geological Survey of Newfoundland, a collection of. fossils from the 
Menevian aud Acadian groups of the south-eastern extremity of that 
island has been examined and reported on, and a short paper on some 
of the specimens has been contributed to the September number of the 
American Journal of Science and Arts. .As far as possible, duplicates 
of each of the species have been retained for the Museum, and the rest 
have been determined, labelled and returned to Mr. Murray. Mr. 
Whiteaves has also contributed an interesting paper to the Canadian 
Naturalist on the marine invortebrnta collected by Mr. Richardson in 
1874 and 1875, in the Gulf of Georgia and off the coast of British 
Columbia. 

Laboratory. In the chemical and mineralogical branch of the Survey Chemic
1
al \tnd

1 m1nera og1ca 
much important work has been done. In my last summary report I work. 
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stated that the resul ts of Mr. Iloffmann's chemical investigation of 
Canadian Graphites would "be given in the next Annual Report." 
The invcsLigation was, however, completed before the printing of last 
year's report was .finished, and the results were therefore included in 
iL. It is hoped that the publication of these may have a beneficial 
influence in promoting the more general introduction and sale of 
Canadian plumbago, as they conclusively prove it Lo be, chemically, 
in c"l'"cry respect equal to the best Ceylon varieties. 

In the early part of 1878 Dr. Harrington was folly occupied in the 
preparation of a descriptive catalogue of the mineral collections senL 
to the Paris Exhibition. Besides a list of the minerals exhibited, thi:;; 
includes a series of articles giving a large amotmt of information 
relating to the mineral resources of the Dominion. The manuscript 
was transmitted to me in Paris, where it was translated into Frnnch, 
and afterwards printed in London. Copies are now available for 
di. tribution. It has not been printed in English. 

The examination and analysis of minerals of scientific intercsL, and 
also the analysis or assay of various specimens of gold-bearing quat"tz, 
silver, copper and iron ores, coals, etc., has likewise occupied a con
siderable portion of Dr. Harrington's time during the year. Among 
the minerals analysed are sevel'al from the nol'th Ottawa apnitite 
region, which offel's a field of much interest for mineralogical investi
gation. Collections of minerals have been made from this region by 
Dr. Ilarrington, and are now being studied, named and arranged by 
him in the Museum, and will form a very interesting and insLrncLive 
series, shewing the various combinations, varieLies and modes of 
occurrence of Canadian apatite and plumbago. 

Several minerals of scientific intcresL have also been analysed, and 
microscopic examinations have been made of a number of crystalline 
rocks, the slices having been prepared by Mr. Weston, the scientific 
lapidary to the Survey. 

Since the completion in June, 1878, of the investigation by Mr. 
Hoffmann, already mentioned, his time bas been almost exclusively 
devoted to a similar analytical invesLigation of Canadian apatite. 'l'his 
mineral, as is well known, has of late been attracting much attention, 
and it was deemed very desirable that its true composition should be 
fully established by a complete set"ies of analyses. The investigation 
is still in progres8, but will, pel'haps, be completed soon enough 
for the results to be published wiLh the reports now submitted. In 
this connection iL will not be amiss to quote the following remarks on 
Canadian phosphates, which occur in a small pamphlet issued by 
Messrs. Bel'nard, Lack & Alger, one of the largest manufaGturers of 
superphosphates in England, in connection with their exhibit of 
phosphate manures at Paris: 
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" As a rule, Canadian phosphate does not contain carbonate of lime, Canadian 

d l l . 1 l f . d 1 . b t . 1 t . phosphate. an on y a itt e oxyc o iron an a umma; u it a ways con ams 
variable and generally considerable quantities of fluorine. In dissolving 
it in sulphuric acid, the irritating fume of hydrofluoric acid are given 
off in great quantity; and as these fumes are poisonous, it is necessary 
to effect the treatment of the pulverised mineral with acid in closed 
vessels furnished with ventilating tubes, to carry off these noxious 
vapourR. Canadian phosphate, though somewhat hard and difficult to 
reduce to fine powder, is otherwise very well adapted for the manu-
facture of concentrated superphosphates." 

" The high price of freight from Canada to England in a great 
measlU'e paralyses the development of the trade in Canadian phosphates, 
and the result is that ve1·y few cargoes have been imported into 
England during the current year." 

Museum. Some further improvements and additions have been Museum. 

made to the Museum during the year. A second table show case 
thirty-two feet long, and containing thirty drawers and ton glass cases, 
has been placed in .Room No. 4, affording increased accommodation for 
the stratigraphical and mineralogical collection. The former now 
numbers upwards of 5,000 specimens from all parts of the Dominion, 
and when complete and fully arranged will constitute an interesting 
and instructive representation of the various formations and groups of 
strata described in the Survey Reports and Maps. A set of maps, 
shewing the distribution of all the known economic minerals in the 
Dominion, has been prepared and is now exhibited in the Museum. 
These maps. when published, will be found a useful and compendious 
guide to the localities iu which the various minerals are already known 
to exist in workable quantity, as well as to those where further search 
may result in their development. 

Thirty-nine catalogued and named collections of Canadian minerals, Distribution of 

k d fi 'l t · · d f 2 OOO · l b specimens and roc s an oss1 s, con ammg upwar s o , specimens, rnve een publications. 

presented since the date of my last report to various educational 
institutions, scientific societies and individuals, in the Dominion and 
in foreign· countries. In connection with this work and with that of 
the preparation of the specimens which were sent to the Paris Expo-
sition, my thankti are due to Mr. Willimott, Museum Assistant, for his 
industry and efficiency in carrying out my instructions. 

A large number of valuable maps, reports and memoirs has been 
presented, during the year, to the library in exchange for the publica· 
tions of the Survey, of which 2,805 copies have been distributed from 
Ottawa, and 1, 126 copies from the office of the Survey. 

From the lst May, 1877, to the 31st December, 1878, 3,147 names Number of 
Visitors. 

have been entered in the visitors' register. 





ir. ii 

ADDITIONS TO THE LIBRARY, 
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BY PRESENTATION. 

Royal Society of London :-
Proceedings . .. ........... .. .... . ..... Volume XXVI., Numbers 179-187 

Royal Society qf E dinburgh :-
Proceedings .. ......... . . •... . . . ... . .•• .... Volume IX., Session 1875-76 

" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " " " 1876-77 

Geological Society of Edinburgh:-
Transactions .. ... . .. . . . . . ............. ... .... . .. .. Volume XII., Part I 

Manchester Geological Society :-
Transactions .. ......... ". .............. Volume XIV., Parts. VIII.-XXII 

liiterary and Philosophical Society of Manchester :-
Memoirs ...................................... Volume V ., Third Series 
Proceedings ............................. Volume VIII ., Session 1868-69 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . " IX., " 1869-70 

" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " X., " 1870-71 

" . ...... ...... ... . .... ... . . .. . " XI., 1871-72 

" . . . .. ... . .. . . .... . .. ... ... .. . " XII., " 1872-73 

" . . . . . . . . . . . . . . . . . . . . . . . .. . . . . " XIII., " 1873-74 

" . ... . ...... ............ ...... " XIV., " 1874-75 

" ..... . ..... .... ·· ··· · ····· ·· · " xv., " 1875-76 

Cincinnati Society qf Natural History :-
Proceedings ....... . . .. . . .. .... . .. . ........... .. .... .. ..... Number 1 
The Cincinnati Quarterly Journal of Science ..... Volume I., Numbers 1-4 

" " " " II. , " 1-4 
American P hilosopliical Society, Philadelphia:-

Proceedings ....... ... .................... . Volume XVI., Number 99 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " XVII,, " 100 

List of Surviving J14embers .... .. ....... . . .. . " '· " 101 

Boston Society qf Natural History :-
Proceedings . .. . ................ .. ......... ... Volume XIX., Part I.-IV 
Memoirs .... . ..... ... . .... ........ .. ... Volume II., Part IV., Number 5 
Appendix, Index and Title-page ............................. Number 6 

American Geographical Society of New Y ork:-
Bulletin ................ . .... ... ...... Numbers 4-5 ; Sessions of 1876-77 

" ........................ . ..... " 1-2 ; " ofl878 
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Royal Society ef New South Wales, Sydney:-
Journal and Proceedings ....... .......... ... .......... Volume X., 1875 
Climate of New South Wales. By H. C. Russell, B.A., F .R.A. & E.llI.G., &c 
Rules and List of Members . .... ........ .. ........ . ............... 1877 

Department ef Mines, New South Wales, Sydney :-
Annual Report for the year 1876. 

The Academy of Natural Sciences, Philadelphia:-
Journal ............... . .................... Volume VIII., Part II.-III 

Harvard Oolle.qe, Cambridge, 1llass., U.S.:-
Memoirs ............... .. ................... . Volume V., Numbers 1-2 
Bulletin ....... . ........... . : ..• •............ Volume V 

" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " " Plates 
" . . . . . . . . . . . . . . . . . . . . . . . . . . " " Numbers 2-7 

Annual Report of the Curator of Harvard College for 1877-78. 

PROF. N. H. WINCHELL, JII.A., State Geologist of Minnesota:
Bulletin of the Minnesota Academy of Natural Sciences for 1875. 

" " " of " for 1876. 
Essex Institute, Salem, .iJfass. :-

Bulletin ....... .... ...................... ........ . Volume VIII., 1876 
" . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " IX., 1877 

J. W. PowELL, Washington:-
Contributions to North American Ethnology ................... Volume I 

Board ef AgricultU?·e, State qf .iJ[aine.-S. L. BOARDMAN, Secretary :-
Twenty-first Annual Report .... ............................... 1876-77 

Institution of Engineers and Ship-builders in Scotland:-
Transactions ... ....... ..... .. .. .. .......... Twenty-first Series, 1877-78 

Nova Scotian Institute ef Natural Sciences:-
Proceedings and Transactions ................. . .... Volume III., Part II 

" . . .. . ... .. .... .. . .. ... IV., " IV 

Department ef .illines, Nova Scotia:
Report for the year 1877. 

New Zealand Institute.-JAMEB HECTOR, M.D., F .R.S. :-
Transactions and Proceedings ...... .. ...................... Volume I X 
Reports of Geological Explorations during 1873-74, with Maps and Sections. 

I( ,, " ,, 1874-76, " ,, " 
" ,, 1876-77, " " " " 

Meteorological Report, 1873, including Returns for 1871-72 and Abstrac:ts for 
previous years. 

Meteorological Report, 1875, including Returns for 1873-74 and Averages for 
previous yearn. 

Proceedings of New Zealand Institute, 1876. 
Twelfth Annual Report on the Colonial Museum and Laboratory. 
'l'ransactions and Proceedings of the New Zealand Inst.itnte .. Index I. to VIII 

Lisbon Academy of Sciences:-
So bra A Existencia do Ten-eno Siluriano. By J. F. N. DELGADO. 
Noticia Acerca Das Grutas Da Cesareda. By " " 
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))escrip~ao Do Kolo QuaternariH Das Bacics Hyrll'Ogrnphicas Do Tejo E Lado. 

l\kmoria Lobre 0 AlKl8tegimento De LiNhoa. 
Alguns Hilex E Q11arl>1itcx Lascados. 
Uongr<'sso De A11thropologia de Archeologia Prehistorica . 

. lOAQl'JM MANDEr, DE llIAcEoo, Rio De .l>tn\'iro :-

By CARLOS RIBIERO. 

By " " 
By " " 
By " " 

Bra>1i I i>t11 Biogrnphical Annual .. .. .................. Volumes J. 1 Il. 1 ll 1 

Geolor;iral Survey of India:-

Palmontologia Indica ...... . ........... Vol ume I.-II., 8cries X., Pnrt II 

" c; . .. .. . ••. . .• . . . . .• " " cc XT., '' I 
" H . . . . . . . . . . . . . . . . . . (( " c: II., " II. 

l\Iemoirs ..................................... Volume Xll.1 Partl.-II 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " XIII., " I.-II 

RcconlH .... .... .... . .................... Volume IX., PariH JI.-111.-IV 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. , " I.II 

United States Geological Survey of the Territoi·ies.-Dr. F . V. HAYDEN, U.S. Geologist:
Report of the United 8tatcH Gcologicnl Hnn•ey of the 'l'erritoricx. Volume VI. 

By l~. v. HAYDEN. 

Rcpo1~ of the United 8tatcs Geological i'lll'l'C)' of lhe Territories. Vo lume XI. 
By I<'. v. HAYOJlN. 

Ninth Annual Report of the United States Geolog ical and Geographical Survey 
of the Territories, embmcing Colorado and parts of adjacent •rerritories, 1875. 
By F. V. liAYO>~N. 

Fur-bearing Animals; a Monograph of North American Mustelidrn. By ELLI01'1' 
Col'ES. 

Ethnography >tnd Philology,of the Hidatsa J nclians. By ·w AsIHNGTON l\IATTRBWS. 
First Annual Report of the United fitateR Entomological Commission for the 

year 18771 relating to the Rocky !\fountain Locust, with l\Iaps and Ill11stration8. 
LiHt or Elcv:ttionR priucipally in that portion of the United States west of the 

l\IiHHiHsippi River. By HENRY GANNE'l'1', M.E. 
DeHcriptivc Catalogue of Photographs of orth American Indians . By W. H. 

JACKSON. 
Biuliography of North American Invertebrate Palwontology. By C. A. W111'l'E 

and .U. ALr,EYNE N1c110LSON. 
Bulletin. Volume III., Number 4. 

" " IV. , Numbers 11 2 and 3. 
Geological and Geographical Atlas of Colorado a::d portions of adjnccnt 

TcrritorieH, 1877. Twenty sheets. 

United Si!ltes Geological Exploration of the Fortieth P arallel.-CLARENCE KJNG, Gc·ologist, 
in charge:-

1\[icroscopiml Petrogrnphy. Volume VI. By WEnD!NANO ZIRKEL. 
l><•scriptive (lcology. Volume II. By ARNOLD llAGUE and K. 1<'. Elr~roNs. 
Ornitbology and l':tin' ontology. Volume lV. Ry lll 1mK1 llALI" \Vm1'F11·;1,o ttnd 

Rmr:WAY. 
Geo log irnl and Topographical All:ts accompanying the Report of the Geological 

Explorations of the Fortieth Pamllcl. By CLAHENCE Krna. 

Geologir"l Sun•ey ef Xew J er8ey.-Gllo1u:ll H. Co01rn, Slate Geologist:
Annual He port fur the year 1877. 

0 
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Report on the Clay DepositH of Woodhriclgc, fiouth Amhoy and other places in 
New Jersey. 

Geological Survey of Pennsylvarzia.-I'rof. .f. P. LEHLEY, State GL'ologiHl :-
Report of Pr )gresH. l n the Counties of York, AdamH, Cumherland and L~ranklin , 

1875. By l'EllSJF"O lt FHA7.Ell , .Jr. 
Report of ProgresH. In lhe Cam hria an cl Komcrset DiHtrict of the Jlitumi nous Coal

Field s of ' \Tcstern Pcnnsylvanin , 1875. By F. nnd W. G. Pr,AT'I' . 
Rpecial Report on the Coke Manufactmc of the Youghioglrnny River Valley in 

Fayette and 'Vestm oreland Counties, 1875. By l<'nANKl,JN PLATT. 
Report of Progress. ln the ('iunhria and Somerset DiHlrict of the Bituminous 

Coal-Fields of Western Pennsylvania, 1876. By F. <md W. G. l'LA'l''l'. 
Heport of Progress. In the FayPttc and ·westmorcland District of the Bitumin

ous Coal-Fields of Western Pennsylvania, l 876. By J. ,J. STEVENSON. 
Report of Progress. Oil Well H and Levels, 1876-77. By ,)OllN F. UAllLL. 
Report of Progress. In the Beaver River Distrkt of the Bituminous Crntl-l<' ields 

of Western Pennsylvania, l 875 . By ,J. C. Wm'l'E. 
Report of Progress. In the F'tyctte and WeHtmoreland Distrid of the Bitumin

ous Coal-Fields of Western Pennsylvania, 1877. Hy J. J. fiTEVENSON. 
Repo rt of ProgrcsH. Two Iluudred Tables of Elevation above Tide I.rvel in and 

around Pennsylvania, 1875-76-77 . Hy CHARLES Ar.LEN. 

Geological Survey of New llampsldre.-U. H. 1I1·rc11cocK, Uh ief Geologist:-
ReportK upon the Geology and l\'lincralogy of the State ofN cw lfamp~hire, 1869-73. 

The Geology of New Hampshire. Volumes II. and Ill. 
The Distribution of the Till in New Hampshire and Long Island. By W .ARREN 

UrnAM. 
Atlas of l\lapH and SectionK, in seventeen Hheets; illuHtrating the Report on 

the Geology of New Hampshire, L8i8. 

Geological Survey of Wisconsin.-T. C. CaAMBEnLL~ , Chief Gcologint :
Geology of Wisconsin, fiurvey of 1875-77. Volume II. 
Atlas of Maps. 
Annual Report for the year 1877. 

Geological Survey of Jlfichigan.-A1,ExANDElt Wrn CHELr,, LL.D., Director 
Lower Peninsula, 1873-1876, accompanied by a Geological Map. Volume llI. 

Part I. , Geology; Part JI., Pah1)ontology. 13y C. ROMINGER, State GeologiKt. 

Engineer Depculrnenl, United Slates Army, Washington:-
Report of Explorations acro;;s the Great Basin of the Territory of Utah in 1859. 

By Capt. J. H. SrnrsoN. 
Report of the Exploration Expedition from fianta Fe, New Mexico, to the junc

tion of the Grand and Green Rivers of the great Colorado of the West in 1859. 

By Prof. ,J. S. NEWBEnuY. 
Report of a Reconnaissance from C:irroll, 11'.Iontana Territory, on the Upper Mis

souri , to the Yellowstone National P:trk, and Return, made in the t:lummcr of 
1875. By W1LLJAM Luoww. 

Report of a RcconnaisHance of the 13lack Hills of Dakota, mad· in the Rummer 
of 1874. By W1LLrur Luor.ow. 

Geological Report of the Exploration of the Yellowstone and Missouri RivcrR, 

1859-60. By Dr. F. V. HAYDEN. 
Progres Report upon Geographical and Geological Explorations and Surveys, 
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west of the One Ilundredth Meridian, in 1872. By First J_,ieut. GEORGE M. 
W l!E~1Lf1R. 

Annual Report upon the Geographical Surveys, west of the One Hundredth 
Meridian, in Californin, Nevada, Uroh, Arizonn, Colorado, New Mexico, 
Wyoming and M:ontana, being Appendix l•'.F. and L.L. of the Annual Report of 
the Chief of Engineers for 1874-75. By GEORGE M. WHEELER. 

Annual Report npon the Geographical Hurvcys, west of the One Hundredth 
Meridian, in California, Nernda, Utah, Colorado, 'Vyoming, New Mexico, 
Arizona and Montana, being Appendix I.I. of the Annurtl Report of the Chief 
ot Engineers for 1876. By GEORGE llf. WrrEFJLER. 

Memoir to act'ompany the Map of the Territory of the United Htates from the 
llfiRsissippi River to the Pacific Ocean, compiled from authorized Explorations 
and other reliable data. By Lieut. G. K. II' ARREN. 

Geological Survey of Victor111, Australia :-
Report of Progress. By the Secretary for Mines, with Reports on the Geology, 

Mineralogy and Physical Strncturc of Variou s Parts of the Colony. Number 4. 
Report of ProgreRs. Nnmbcr 2. By R. BnouGu SMYTH. 
Prodromus of the Palruonlology of Victoria, Decarlo V. By FHEDf1RICK McCov. 
Helect Pl:ints for Industrial Culture or Naturalisation in Victoritt. By Baron 

FEno. VoN MUELLER. 

1Jfini11g Surveyors and Registrars, Victoria, Australia:-
Reports ..................................................... 1877 
R(•port of the Chief Inspector of Mines ................ · · · · · · .... 1876-77 
MinPr:Ll Statistics of Victoria ...................... , •••........ 1876-77 

JOHN RAE, A.M., Commissioner for Railways,_ 
Railways of New Houth Wales; Report on their Construction and Working from 

1872 lo 1875 inclusive. 

11linister of 1JJineN, British Columbia:-
Fourth Annual Report for the year ending 3lst December,~1877. 

Geological Survey of Ilokkaido, ,Japan.-B11N.JAAflN SMTTII LvArAN, Chief Geologist and 
Milling Engineer:

Report of Progress for 1875. 
A C:eneral Report on the Geology or Y csso, 1877. 
'J'hrec Sheets of llfap of Coal-Fi elds. 

Voyage ef the A11strian Frigate "Novara" Round the n orld :-
Anthropologiseher 'l'hcil.-Part 1. Skulls. l'art II. Measmemcnt f Individuals 

of different RaccR. Pm-t III. Ethnography. By WEISBACH, llfliLLEn and 
ZucKEHKANDL. 

Lingnisti.chcr 'l'heil.-Volumc I. By F. llfor,LER. 
StatistiRch-Commen:icller Theil.-Volumes I .-II. By SCHERZER. 
Zoologis ·her Theil. Volume I. Mammals, Bi rds, Reptiles, Amphibians and 

Fishes, with Plates. Volume H., P>1rt I. A. Coleoptera, IIymenoptera, J<'or
mii;icke, Ncuroptera, with l:'latcti. Part I. B. Diptcrn., Hcmiptcra, with Plates. 
Part II. Lcpidoptcra, Atlas and '!'ext. Part II I . Crustacea, with Plates. 

Geologiseher Thcil.-Volumc I., l'art l. (kology or New Zealand. Part II. 
Pal::ooulology of New Zealand. Volume 11., Part I. Geological Observations. 
Parl II. l'alroontology. 
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Botanischer Theil.-Volume I. Sporenpflanzen. 
Dy G noNow, KREMPELUUBER, REINHARDT, METT~:1ws and llfn,oE. 

NautiHche-PhyKicalischer Theil.-Part I. Geographical Determinations and 
'i' iclal Observations. rart II. l\fagnetic Observations. Part Ill. l\feteorological 
Journal. 

.l\'ledicinischer 'fheil.-Volume I. By Eo. HcnwAnz. 

Department of the Interior, OUawa :-
Annual Report of the Department ror the year 1877. 

Department of Publiy Works, Ottawa :-
Annual Report of the Minister or Public Works for the Fiscal Ycar-lst Ju\y, 

187G, to 30th June, 1877. 

,)finister ef Fiiiance, Ottawu :-
Public: Accounts of Canada for the Fiscal Year ending 30th .June, 1877. 

Alinister of Customs, Ottawa :-
Tables of the 'frade and N"vigation of the Dominion of Canada for the Fiscal 

Year ending 30th June, 1877. 

Minister of Inland Revenue, Ottawa:-
Report. Returns and Statisties of the Inland Revenue of the Dominion of Canada 

for the Fiscal Year ending 30th ,June, 1877. 

Post Office Department, Ottawa :-
Report of the Postmaster-General for the Year encling 30th June, 1877. 

Minister ef 1llilitia and Defence, Ottawa:-
Ueport of the State of Militia of the Dominion of Canach~ for the Year 1877. 

Department ef ,)farine ancl Fisheries, Ottawa:-
'fenth Annual Report of the Department for the Fiscn.1 Year ending 30 th .June, 

1877. 
Supplement Number 3 to the Tenth Annual Ueport for the Y"ar 1877. 

" " 5 " " " " " " " 
L. G. DEKONINCK :-

Rel'herche8 sur Les Fossiles Paleozo'i<1nes de la Nouvelle Galles du Sud, 
Austrnlie; 'l'exte et Atlas. 

HICUAllD NAPP:-

'fhe Argentine Republic (written in German), 1876. 

w. H. DALL:-
On the Remains of Later Pre-Historic Man obtained. from Caves in the Catherina 

Archipelago, Alaska 'l'enitory, &c. 

Musemn of Geology mul Arclucology of the College of 1Vew Jersey:
Palmontological Report of the l'r iDccton Scientific Expedition, Numher 1. 

Owens College, Alanchester :-
Calendar for the Session, 1878-79. 

JAMES HALT, :-

The LoDisville Limestones. 

PROP. 0. C. llfAllSTI :-

Introduction and Succession of Vertebrate Life in America. An Address. 
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l~DOUARD SEvE, Valparaiso :
Le Chili T el Qu 'il Est. 

Glasgow (Jniversily :-
Calendal' for the Years 1877-78. 

SANDPORD FLEMING, Engi11cel'-in-Chi<:'f of the Canada Pacific Ra ilway:-

17 

Report on Surrnys and Preliminary Operations on the Canadian Pacific Railway 
up to January, 1877 

Journal q/ the I ron and Steel lnstilule :
Proceedings, Numbers 1 and 2, 1877. 

" Number I, l878. 
Heport on the Prngress of the Irnn and Stee l Industri es in _Foreign Countries, II ., 

1877. By .JULIEN D BBY, U.K 

J. w. DAllSON, LL.D., J?.R.S., F.G.S. :-
Supplement to the Second Edit.ion of Acadian Geology . 

. JA~rns P. H ow r. Ev, Ass istant Geological SmTeyor :
Ucography of Newfoundland, f"or the Use of Schools. 

JAMES 'V. FonsY'J'H and F. D. GnANT :-
lleport of an Expediti on up the Yellowstone River, made in 1875 . 

J. IV . POWELL :-
Report on the Geographical and Geological Smvcy of the Rocky Mountain 

Region. 

Lrnu·r. Grs 1'A \"US C'. D oAN EJ :-

Report upon the so-called Yellowstone Expedition of 1870 . 

,T_ C. RUSSELL :

Concerning l~oot-Prints. 

F . B. BnooKs :-

• 

On the Youngest Huronian Rocks south of Lake Superior and the Age of the 
Copper-bearing Series. 

WAHllEN UPHAM:-
On tlw Origin of Karn es or Eskcrs in New Hampshire. 

]!'. A. G EN'rH :-

On som <' 'l'ellurium ant! Vanadium Mineral ~. 

\.VJLL OUO H S~u·rH :-
Selenium; Its Electrical Qualities and the Effect of Lig ht thereon. 

R APEIAML PUMPELLY :-

1\fotasomatic Development of the Copper-bearing Rocks of Lake Superior . 

CHARLES W . JENKS: 
A Paper on Corundum and its Gems. 

'Vm ·rn and NICHOLSON:-
8upplement to the Biuliography of North Am erican Invertebrate Pahcontology. 

BY PUUCIIA8E. 

'I'be Naturalists Directory, 1878. SAMUEL R CASSJNO. 
Hocks Classs ified and Described . VoN Co·r1'A and LAWRENCE. 
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Ure's Dictionary. Edited by R. Ill'N'r. 
" ,, Supplement. Edited by R. HUNT. 

Flora FosRilis Arctica; one 1·olume. Dr. OswALD HRFR. 
A Uuidt to the Determination or Rocks. EDWARD JANNETTAZ. 
CaRsell's Book of Birds; two 1·olumcs. THOMAS RYMER JONES, F.R.S. 
'fhe BirdK of North America; Volume I.; Text. BAIRD, CASSIN and LAWREXCE. 
Jlfonographia Anoplurorum Britannim; one YOlume. HENRY DENNY. 
A Synopsis of the British Diatomac·em. Rev. W1LLIAM SlnTII, F. R. S. 
An Introduction to Conchology. GF~ORGE .JorrNSTON llf.D., LL.D. 
Principles of the Anatomy and Physiology of the Vegetable Cell. lIL'GO VoN 

MOllL. 
Remarks on Certain Species of North American Helicidro. THOR. BLAND, F.G.S. 
European Mollusca. J . Gwrn JEF•'llEYs, F .R.R. 
Indian Mollusca. W. H. BENSON. 
Australian Shell H. GEORGE FRENCU AKGAS. 
Catalogue of Shell s collected at Panama. C. B. ADAMS. 
History of the Microscope. JAnEz Tiooo, l~. L. S., F. R. M. S . 
The Microscope and its Revelations. W1LLIAM B. CARPENTER, M. D. 
Catalogun of American Palmozoic Fossils. S. A. M1LLEtt. 
A Treatise ou Chemistry; Volume I. II. E. RoscoE and C. SceonLSMMER, F.R.S. 
Guide to the ProYincc of British Columbia, for 1877-78. 
A Rystem of Volumetric Analysis. Dr. EmL F1.E1scrrER. 
Annual Record of Science and Industry, 1877. SrENCim F. BAlllD. 
Di Kreidcbilduugen Von Tcxa:. Dr. FERDINAND ROEMER. 
Jlfateriaux pour la Palcontologie Suisse, Dcscri ption des Fossilcs du Terrain 

Cretacc des crll'irons de Sainte-Croix; five volumes, 4to., Genc1'a, 1858-1872. 
l!'. J'. PICTET and G. CAMPICUE. 

Palroontographical Society, Annual Volumes; from XXV. to XXXI. (1871-77 
incltrnive.) 

Prodromc de Paleontologie Stratigraphiq11e Univcrsl'lle; three volumes. M. 
AI.CIDE D'0RBIGN\'. 
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REPORT 

OF 

OBSERV ATIO S ON TIIIJ] STRATIGRAPHY 

m' THE 

QUEBEC GROUP, 

AND THE 

OLDER CRYSTALLl E "ROCKS OF CANADA, 

BY 

ALFRl]}D R. C. SEI1WYN, F.lt.S., F.G.S., 

DIRECTOR OF THE DOMINION OEOLIOJCAL AND NA1'UHAL HlSTORY SURVEY. 

Though the investigation is not yet completed, it seems dc;;irable to 
rccol'd as briefly as possible the conclusioni; already arrived at from 
the examinn,Lions made in the field dul'ing the seasons of 1876 and 
1877, which wore underLakon for the purpoRe of satiflfy i11g myself, 
befol'c publishing the geological map of t he Eastern TownRhipR, re
spocLing the much-diRcussed quosLions of the sLrucLm·e and the age of 
the rocks in the region on the Roulh -em;L !'l ido of the St. Lawrence, 
extending from the VennonL, New Hamp;;hiro and Maino boundaries 
uorth-emitorly to Gnspc. 

1 shall a lso make some rcmal'ks on the resulLs of the work of Lhe 
Geological Survey in connection with the Rtratigraphy of the Lauren
Lian rocks on the north side of the SL. Lawrence valley, and t he conclu
sions Lo which Lhoy seem to point, and which are close ly cou uected 
with those relating Lo the Quebec group. 

ln some respects the views J am about to express on t hese ques
tions are in accordance with those of othern, while as regards some 
points they arc, 1 believe, new. Whether they eventually prove to be 
couecL or not, r can ;;ay that t hey arc the 1·o::JUl t of close pen;onal 
examinations in the field, and a very careful consideration of all t he 
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evidence reconily collected by myself and colleagues, as well as of 
that collected by my predecessor, the late Sir W. E. Logan, who spent 
almost his last days in working out this very embarrassing and difficult 
q uosLion. Rael hi s lato1· i1H"osLigaLions, instead of boi ng confined to t he 
cou11Lr.r around Richmond and Danville, been extended to the north
oast, 1 fool persuad ed t hat there would have been no material difference 
bcLwoon hi s vicwf! and those which I now submit. 

In t he Preface to the Geology of Canada , 1863, page viii ., Sir William 
writes respecting the l'rgion now 11ndor consideration: "The country 
th rough which the r oclni in question extend is still under invmltigation; 
and the Rtn1cturo whieh ha:; hoen assum ed for the purpoRe of conve
niently Jescl'ibing the mol:-illiferous region, which appeal's Lo be one of 
great economic imporbneo, rnrniL fo r the })l'CRonL be con idorod as in 
Rome degl'eO prov isional. " 1 ~ 1 ·0111 that date up to 1869 or '70. when the 
later i11\'0Ktig:-itionfl I ha\'C alluded to wore commenced, Sir Willi am 
doc;; not appear to have made any further pornonal examinations in 
relation to the r elath·c ages of the al lcrcd and unalLol'Cd portions of tbe 
Quebec gl'Oup, and therefore it Roemcd all the more desirable t hat the 
whole q noRtion shoulll be re-investigated before the publication of the 
geologitnl map, and thi R w01·k I am now ondoavoul'ing to ca1Ty out. 

All who have Lakon any interoKL in Canad ian Geology arc awa1·e that 
t he whole of the region referred to hai; been deRcribed by Lhc Canad ian 
Gcologienl Sun·oy aR occupi ed by only fou r great format ion;, or groups 
ofKLJ'ata, which in dosccndino· Ol'der are: 

1. Devonian. 
2. Uppc1· and Middl e Silurian . 
3. Lowe!' Silurian . 
4. LaurcnLi::m. 

No. 3 i11 cludc;;: 

a. lludson Rivel' 01· Lorr::iine Shales. 
b. Utica Slate». 
c. Trenton Limestone. 
d. Bird!,; Eye am! 13lack River Limestone. 
e. The Quebec g roup, and its supposed equivalents, Cbazy 

and Ualciforous. 
f. Potsdam Sa nd l:llo ne. 

Subtli,-il:l iou e, the Quebec group, is the one about whi ch so much 
discn. sion has ari R0 11 and HO many different op inions have been 
expressed. Indeed so vari ed have t hese been that it is now almost 
impo:-;sible to suggoRt anything whieh some one has not already sug
gested; but most of these opinions have been advanced on palmontolo
gical, minei-alogieal or theoretical grounds, with but little, or only very 
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local , study of the actual stratig raphy in the field. According to the 
laLcst dete L"mi11ation by the geolog ical co t·pRi under my prc<lcccssor, ... 

. Subd1v1R10ns 
Sir W . E. Logn,n, t he Quebec group is divi<le<l into three conformable of the Quebec 
" · · · d d" <l gro up. 1ormat10ns, YI'I., m cscen 1 ng 01· et·: 

The Sillery. 
'J'hc Lauzon. 
TllO Lcvi::i. 

These h:wc boon Fmpposod to occupy the whole of the r egion lying 
south of the St. Lawrence between the g reat St. L awrence and Cham
pbin fault and tho Upper Silurian overlap, notwithstanding the ve ry 
di ver se mineralogical, palroontological, and ph:rsical condiLions under 
which they appoar in differenL parLs 6f the area. The base and t he 
summit of t he middle division, which was onl y introduced in 1866, bas 
been supposed to be chamctc ri se<l by copper ores, c ryRtal 1i110 dolo
miteR, lime8tone!'\ and scrpenti nos, and iL would r eally seem that in 
mapping the str11cLurc the presence of any one of these has almost 
invariably been mnclc to determine t he limitK of this division, which 
mu t I think be abandoned. 

I shall now pt·occcd to state my own views of t he geological 
Rtructurc of the region und cl' consi<lcvation. 

11'in;t then I mav say t hat I reco<mize in it thrnc distinct l!l'O U})S of P.rop~s ecl new 
' ' J o ~ d1v1s1ons. 

straLa, which in drnme nding o rder may be e11umernLed as: 

1. The Lower Silul'ian gronp. 
2. The Volcani0 group, probably Lower Cambri an . 
3. The Crystallin e Schist group. (Iluroni an ?) 

Group 1.-Thisgl'oup consists of agreatval'i ety of slates or shal cs (arg il
litcs), rcd ,g l'eenand black; limestones, in thin bands; lime ·tonc cong lo
me1·ates, often Jolorn.i tic; san<lston cH and qu:irtz itcR. In cvcl'y part of 
t hc i1 · distribution from t he Vermont boundary to Gaspc, 500 miles, t hese 
s t1·ata hold a large number of genera anJ Rpccic1< of characteristic 
Lower Si lurian fossi ls, foll dcflcriptions of which have been given in 
the reports of the Geological Survey. This fossiliferous belt occupies a 
strip of country 011 the tiouth Ride of the St. Lawrence, which in its 
widc1<t part, in the valleys of the Chaud iul'C and t he Etchcmi n, does 
not exceed twcnty-fi-\e miles, and in thi s portion t he stl"ucture pre
sented is that of a broau crnmplcd and fo lded t1yncl inal, with preYailing 
sou th-cmiterly dips on the n01·th -westcr11 sid e, and uorth-weste l"ly dips 
on the south -easte rn side; the characteristic Point Levis Ii mestone 
conglomel'ates and associated graptolitic sha lcs coming up neat· t he 
base on both sides. There ar e doubtless a number of local aml unim
portant overturn dips, but t li cre seems to be no ev idence whatever of a 
general inversion of the strata. 
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On the north-western side this belt is bounded by the St. Lawrence 
and Champlain fault, or overlap, which brings the even-bedded shalcs 
and Ii me;; Lone:; of Lhe Hudson River or Lorraine shale group in Lo con tact 
wiLh the crumpled and twi;;tcd strata of what h:i;rn been regarded as the 
subdi\·isions of t he Quebec g roup, v iz.: t he I iivis, L auzon and Sillery 
formations. The line of this dislocation or unconformity-whi chever it 
may be-has been supposed to pass in rear of the Quebec citadel. This 
I hold to be a mistake, and I think it can be distinctly shewn that it 
}Jasses from t he south-wc;;t end of t he Island of Orlcaus under the river 
and bet11Teen Point Levis and Quebec; it appears again on the north 
shore of the St. Lawrence about 0 11 0 mile north of Point Pizcau, passes 
north of St. Foy, and thence in a direct course to where it again cro ·ses 
the river sou th-west of Cap Rouge. The entire absence of characteristic 
Levis fossils in the citadel rocl<R is t hus easily explained. I have trnccd 
th i8 break carefully from the last-named point on the 11 orth shore of the 
SL. Lawrence to the norLh-caRt end of the Island of Orleans, where, on 
the beach, the actual contact of the two fo1·mations is well seen, and. 
a short di stance inla nd we find the characteristic Levis limestone 
conglomerate. 

Salterella and archrEocyatlws have been fo und. in these conglome rates 
on the iRla nd, and the fol'mcr occu1·;; also at Point Levi:>, while the 
g 1·aptolitc (Phylograptus) shalcH a re inlerstratificJ at both placcR with 
at least some of the conglo merate beds. Obolella occurK ah~o in shalcs 
clearly above the Le\· i:s conglomeralm; and below other shalcs holding 
graptolitcs, while in some beds both occur together. Th ese facts are 
mentioned because iL appears to ha,,e been almor;t entirely on the 
evidence afforded by a few fos::i il s, some of them doubtfully charac
teristic, and othern occu1Ting in boulders, that a belt of country, for
merly-up to 186 - considcl'cd Lo be occupied by the sLrala belonging 
to the Quebec g roup, has si nce been as~igncd to lhc Potsdam formation. 
Geological Survey Report, 1866-69, p.p. 119-141. And I would now 
sta1c Lhat after hav ing carefull y examined a cousidcl'ab lc po1·tion of 
these supposed Pot::idam rocks, thaL thc l'c iR, in my opinion, at present 
no suffi cient evidence, either palmo ntologic:l l, Rlratigraphi cal or mine
ralogical, for separat ing lhi:s belt of rocks from other very lal'ge 
areas of the Quebec group hi Lhcrlo aRsigned, t he larger parL to the 
Lauzon, but in some places also to the J_,evis and Sillery formatio ns. 
That there are within the area under consideration, the roclrn of which 
r bavc designated as g roup 1, sLrata whiC'h may be very much lower 
in the series t han t hose of Point Levis, and therefore possibly 
belonging to the Potsdam per iod, is q nite po;;;sible; but, if so, t he 
info1·maLion we at pref'cnt have ii; not sufficient to enable u:; lo <lcfiJJe 
the limits of these subdi,isions of the Lower Silurian system in this 
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region, and thel'efore it will , I conRider, in any geological map now 
published , be besL Lo inclnde Lhe whole of the rocks of Lhis grcaL fossil
ifcrow; bolL in one gl'oup, noLwithsLanding Lhe probability that wiLhin 
iLs limits a1·0 included :ill the recogni sed HubdiviHiom; from the 
Pl'imorclia.l or PoLi:id:un up Lo Lhc Iludi:;on River Ol' Lorraine i;halcs. 

On Lh c norLh~wosL t:iide of Lhc great SL. Lawrence and Charnplai n 
fanlL Lho ,;cvcral Rubdivisions arc easy Lo recogniRc, and their r espective 
limilt> <:an be defined, whcl'eas on th e soulh-ca:;L i:; ide of Llt e bl'cak the 
folded, fonltcd and generally disLurbed condition of all Lhc fot'maLiom; 
rcnclcri:; any such attempt a Lask of exceeding difficully and one 
rcqnil'ing more time Lhan can aL prm;cnt be dcvoLcd to iL 

On Lhe souLh-caslem side, lhe fo.·silifct·ous belt, group 1, iR bounded Limits or 
. . . . group l. 

by a !1110 wb1ch, commcncrng on th e Urnted SLalei; bounda.l'y neat· , L. 
Al'mand, runs on a course neal'iy pamllcl with Lhe SL. Lawl'cncc, pa ·sing 
through the townshipsofDunharn, Brome, Sheffol'd, SLukclcy, Melbourne, 
Cleveland, CheRter, llalifax and L ccdR lo the YieiniLy of Stc. _\faric 
on lho Chandicrc. Bct,voon SLo. M:u·io and SL. Claire, 011 Lhc ELehemin 
River, Lho strata which l havo rcfcn·cd to, g roup 2, incroa:-;c greatly 
in width , cropping out, ap11aronLly unconformably, from beneath the 
fossi I ifct'ous belL and soparaLi ng iL from group 3. The boundary we 
have been tracing of' the fo:-;silifol'om; bell, group 1, is hero suddenly 
cl of1eclcd Lo a coun<o nearly north fot· f;O mo sixteen or oighlcon miles, 
viz., from SL. Claire Lo SL. Vallier, wh ore iL ag nin turns norlh-om; L, and 
beyond Ll1 iti i L bas not yet been defined with certainty. J L may be that 
lhis apparn11t un confol'lnity it:i really a faulL which rllnning trant>Yot·so 
lo the strike bring,; Lho black sln.Los and lim estone conp;lomcralos of 
group 1., i.11to contacL with a ReL of strata which liLhologicnlly can 
not in Lh iR parL be well distinguished from the typical Sil ICI'.}' ~mnd:sLonm; 

of" ow I~ivorpool , Sillery Cove, &c., above Quebec, 01· from those of 
Acton, RoxLon and Granby, which Lhoy still more nearly rot-1omblo, nncl 
which there arc Homo reasons fot· snppo:;ing may occupy a ;;imilar 
unconfol'mablo position bonoalh the rock s of group 1. The disLri l1ULion 
of these sandstones and associated sLrata, as i ndicatcd 011 the unpnb-
1 ished map of the Eastern Townships, and their apparent rolati••111:! lO 
Lho SUl'l'Ounding fost>ilifcrons sLrnta, very forcibly suggests this irlea. 

Group 2.-This group embraces a great Yaricly of crystalline, i:mb- Group 2., 
. . . . . L1lholog1cal 

cryslalhne and altered rocks; coarse, Lhtck bedded, folspaLh1c, chlonL1c, characters. 

opidotic and quarlzoso samlsLonos, reel , grey and g reenish siliceous ;:i latos 
and argil I itos, great masses of dioritio, cpidotic and scrpontinont:i brec-
cias and agglomerates, dioritcs, cloloriLes and amygdaloids, holding cop-
l)Or 01·0; serponlin oR, felsi Lc0<, and so me fine-grain ed grm1i Lie and gnois:sic 
rock s, also c1·ysial I ii10 clolomi tcs and c:ilci les. ~1uch of the division, e:-;pc-
cially on the sollLh-castern s ide of Lbc axis, is locally made up of altered 



Contempora
neous volcanic 
rocks. 

Prabable •ge 
of group 2. 

6 A GEOLOGCCAJ, SURVEY OF CANADA. 

volcanic products, both intru..,ivo and interstrat ified, the latter being 
clearl y of contemporaneous orig in with the a~sociatocl sanclslonoi:; and 
f'laLos. The greatest dovolopmonL of those Yolc:inic rocks appoa1·::; to 
occur, as above stated, on the f<Onth-eastcrn. sid e of the main axis, to 
whi ch I shall present ly r cf'or, and about the summ it of division 3, of 
which t hey nrny porhap:; bo only an upward extcll sion , at> we have aL 
present no distinct cvicloncc of any un confo nniLy between thotic two 
divisions. The roc ln; composing Lhis group have, hiLhcl'to, fo l' Lho most 
parL, boon included in the Sill cl'y sandstone formation, supposed Lo be 
the h ighost member of the Quebec group; rcprcscnLcd by a ye ll ow col or 
on Lbc large geological m:tp of Canad:i and on Lhc unpublished map 
already rcfrrrcd to. IL appears Lo me, howcve t", that neither thoil' t rnc 
sLl'atig raphical potiition nor their geologica l characLcl'I:; h:wc been cor
r ectly apprceiated, and Lhcy have, r egardless of these, been confou nded 
and incorporated with the true Sill ery sandstones, which arc only a loeal 
development of thick 81.lJld;.;Loncs at several horizon · in the Quebec 
group or fossi lifc 1·ouR LowC'r Silurian, g l'oup 1 of the present r cporL 
At Sillery, above Quebec, and at various poin ts thence north
castward to Gaspc, go.od cxposurci:; of these sandstones may be 
cxnmincd , and it has now been shown t hat aL LiLL!c Melis, at Slc. 
Anne (Lhe Pillm· sandHloncs of l\fr. 1\Iurmy's r eport of 18-H) and 
elsewhere, they arc cha1·acLorizccl by graptol iloti and other Levis 
foss ils, whereas in the ma sivc r ed and g reen s::rndslonm; and slalm; 
which in part arc associaLccl wilh contemporaneous volcanie rocks, 
and which the stratigraphy, a8 I think, clcal'ly shows to be a lower 
unconformable formation, no fossilti of any description have yet been 
found , unless the slates near Actonvalc, in which ecrlain fucoid mark
ings have been observed, belong Lo thi s group. Further examination, 
whi ch will be undertaken dming the ensuing summor, may probably 
:i,fford other fossils, but if so I should expect Lhem to indicate a lower 
horizon than the Levis formation, probablv not far removed from that 
of the St. J ohn group and the Atlantic coast series of ova Seo Lia, or 
Lower Cambrian. fo dc::;cribing the belt of these sancl;iLonm; and slates 
which extends north-eastward from St. Claire on the Etchcmin river, 
Sir W. Logan wrilcs: "The area over which these strala occm· com
mences in a }JOiDt near the Chaudicrc; it has been traced to the norLh
castward across the Scignorics of St. Mary and JolicLlc into St. Gcrvai~, 
and iL probably extends much furlh cr. 1'hc di stance between 
this area and its equival ent to the south is about t on mile;;;." " Th e 
Slindstones in the two areas on tbo opposite sides of Lhc Riviere dn Sud 
arc massi vc; on the northern side they arc very oflcn coarse grained, 
and in general of a g reen color, while the shalcs which separate the 
masses are usually r eel. Very coar se beds are not so frequent on t he 
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south side, and there the r ed col or is not confined to the shales, but 
characterize!:l the Randstones al so, which arc as ofLcn red as green."* 

There at'e Lwo oLhet' distinct.ions noL ]JOinl cl ouL by Sir W. L ogan . 
The one is that foss il :, obotella anrl. graptolites, characterize the norLhern 
area. AnoLhcr is thaL the l:!andsLoncs in the !alter frequenLly present 
a peculiar schi titose sL1·uct,urn, noL, l:!O ihr ati I know, Lo be sccu, or only 
very rarely, in Lhe irne Sillery sandsloncs of the Levis formation, to 
which the northern of these two sandslone arca8 clearly bclongt>. 

Group 3.-I shall now pai;t; on Lo the cont> id cl'aiiou of g roup 3, whlch , Grou v 3. 

however, as I have n,kcady stn,ted, m:iy be iuLimately related to the. 
preceding. The roclrn composing it arc chiefly slaty and schislo:;e, and 
embrace varioLlS chloriiic, micaccous, siliceom; and magne:;ian i:;Lmla 
with coppe1· orei:;, al:;o imperfect, g ncii:;8e:;, while and g rey cry1:>Lallinc 
micaccou1:> dolornite!:l and magnc1:>ian limc:;Loucs. They conti Li iuto the 
main :tnLiclinal axit> of the r egion, which :txis may be traced from Sut-
ton Mountain, cast of Lake 1\fomphrcm:ic;·og, Oil a gently curving lino, 
norih-catiL\vard Lo the counties of1\fon trnagny and L'folcL-a dii;tanccof 
150 miles. Between the St. Francis River and the towm;hips of Chester 
and \Volfos town , a ve ry eonsidorablc dislocation croi:;sc;; t he axii:; trans
versely ; the !:liructurc here is exceed ing ly comp li cated, and it> r endered 
still more obscure by the ovorlappiug of t he Uppe r Silurian 1·oek:-;, aud 
by the i11Lcrpositiou, in Lhc mag11c:;ia11 boll--by ~L complication of fault-
ing and uncouformablc superposition-of a long, nan·uw l.ntnu uf Lhe 
black shalcs and dark earthy limestones of the fo1:1si lifo rous g roup. 
Fu1·Lhcr north, however, Lhc rnng nc:;ian belt a:;:;umc:; its uor rn al relaiion 
to the ovcrlyi ng divisions 1 and 2. And on ix~go 258 of the Geology 
of Canada we tiucl it!:l couri:;e thui:; dci:;cribcd: "The o·oncTal cour:;c of Course ~f the 

, b umgncsrn.n 
Lh o magnctiian rock i:; on the south tiide of the synclinal iH, however, belt. 

pt'Qliy well dcLcrmi nod by a band of Llo lomiic occas ioually pa:;sing into 
serpentin e, which has boon traced from the 13Lh lot on Uic I inc bcLwcen 
ChcstN· and Halifax Lo the Chaudierc, near the line between St . .'l'[ary 
and St. J oseph." The synclimil tipoken of is, in my opinion, a Jllll'cly 
t heoretical one, and if we lay the above clc:;cri lied lin o clown 011 the 
map, it will be found to cro:ss diago nally not only this Sillery sy1ll'ii nal, 
but likewise the Lauzon and the Levis formations, as s'hewn on the 
map; while, on the other band, ii runti entirely parallel with the line 
which, without any previous kuowlcclgc of the above quoted cle:;crip-
t ion, I had myi:;clf ciirofull y traced on the g round , in 1877, as the upper 
limit of the magnc1:>ian belt and division 2, and t he uuconformably 
overlying fossiliferous fo1·matio11s. 

The g nci:;si<; mica t:lChisLs of Sutton 1\fountai n [11'0 probably iho clccpe8t f~i~0:11~j~~c~~ 

" Geology of Canada, p. 258. 
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exposed portion of thii; gl'caL auliclinal. To Lhc norLh-eaHl, between 
the counLy of l'J t> lct, and the Tl'oi;; Pii;Loloi; River, Lho rock;; of Lho 
a11Lic li11:il have noL been Lrnccd. They will, howcvcl', tl oub Ll o;;i; be 
fo und Lo conti nue Lill t hey pass bo11caLh t he overlapping U ppcl' Silul'ian 
i;l rat:i whi eh on the H.imoui;ki River arn i;Lalod io ret:iL di rectly on the 
foH:; ilifcroui; r~oWO l' Silurian fol'm:tLion. Rocio; whieh clearly belong to 
U10 upper parL of Lho diviti ion , wiLl1 ai;1>oeiaLed Lrap:;, emerge from 
bc11caLh the U ppe 1· Si lul'ian along Lho 11orthor11 ;;hore of MaLapedia 
Lake, and J Lhi11k it will be found LlrnL Lhey cxL011d t honto iuLo Lhc 
Shicki;hoek !llounlain,;, whi eh 0 11 Lho uorLh arc ll:u1kotl by the frn;Kil
ifcroui; Lower Si lu!'ian roc k,;, and 011 Lhc tiouLh by :-iL l'ala of Uppc1· 
Silurian age. Th e i11vo.-LigaLio11 of Lhc .·LrncLurc of Lhc:;o mounLai11i; 
pro.;011L:; a fine field for any active and cnLorpriHing goologi:;L 

The copper or cti of Lhe r eg ion under ·on::JidcraLion, Lo which Loo mueh 
imporULn cc has, I Lbi11k, been aLLacbod, in doLorm ining t he limits of 
the di,·ii;ion::J of Lhe Quebec g roup, appear Lo me Lo belong to Lwo 
dii:>LincL period;,, and Lo occur under condi tions almoi;t, if 11 0L quite, a:; 
d isLincL ai; Lhcydo in Lho Uuroni:Ln and "U ppcr Coppo 1·-bcari 11g" rocks 
of Lake S11perior. Thoi;o of Lhc firt>t period belong Lo Lhc e1T,.;tallinc, 
magnc:;ian ;;chi;,L group, and oecu1· both in bod:; a nd in lc11Li e 11 lal' layers 
parallel with Lhe ::JLrnLitieaLi o11, and <Li::;o in vcin l:l cutting Lhe :oLraLa 
t l'amivcr:,;cly, buL in no eai;c, LhaL I am a ware of, :1<.:eompanicd by in Lru
fiivc cr ystalline roeki;. Tbo Harvey lli 11 mi1w, •the Vigor mi 110 and Lho 
Sherbrooko minci; arc examples of t h ii; mode of occmrcncc. Tho:;c oJ'Lhc 
i;ccond period t:icom Lo be chiefly eonfincd Lo Lhc roe Im of group 2, buL o<.:eur 
al;;o wiLhin Lbc limi Li; of'Lhc iosi;i lifc1·out:i bclL. They :ire in almo::iL crnry 
instance more or lci;i; c loi;oly ai;i;ociaLou wiLh certain highly Cl'.)'l:lta lli11 0 
inLrnsive rockl:l: dioriLo::i, doleriLcs, amygdaloid1::1 and voleanic agglomel'
atos, wiLh bandti of white, grey a nd mottled crystalline dolomite:; :rnd 
ca lcitci; which have much more t he appoaranec of great lenticu lar, 
vein-] i kc, caloarcom; mas:;e:; Lhan of beds bclouging to Lbo i;LrnLi ficaLion. 
No traces of organic forms have been found in them, a nd yoL urn11y of 
Lhom arc scarce ly more crystalli ne thu,n certain Devonian and Carbon
iferous limc;;Lones in which fossils are abundant,. The Acton mi n e::;, 
and the numcroul:l openings that have boon made in sc~Lrchi 11g for 
copp er ore in that vicinity and in the neighbouring town;;hips of Rox
ton, Milton, "'Wickham and Wcndovcr, may be cited ai; ini;Lance;; of Lhii:; 
soco11d class. And iL ccrtai11 ly appears as if t he copper ore i 11 Lhcso 
upper divi sions w ore in some way connected with the intrusion or 
i;cgrcgaLion of the crystalline r ock:; which everywhere accompany it. 
In any case, I think, there arc vo l'y few who would agree with Dr. 
Hunt in th e general proposition that t he dioritos and scrpentinci; of 
the Quebec g roup are of scdimcnLm'Y origiu, and the amygdaloitls 
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alie1·cd al'g illilcs; and, unl ess all conlcmporaneously interbedclcd vol
<:a ni c Jll'OdLH.: L:; arc Lo be con:;idcrcd as of :-;cdimcnlary origin, the 
Que bec group might be ,;aid to prc:;c11t i;u me of Lltc mo::; L m:u·,·c ll ouH 

i rnilan cc::1 on record of "selective metamorphism." BuL w hcLh cr Lb iti is 
so 01· not, Lhere :;cem Lo be no good g rou11dH for assigning eith er an 
age 0 1· an origi11 Lo the enpriforou:; diorite:;, doloritos, and amygtlaloidi; 
of Ll1 c lfa,; Lcrn Town:; hip::s diffcronl from LlrnL of Lhe almo:; L identi cal 
rock :; of Lake Sn1Jel'io1· w Ii ich Dr. Hun L* i;l aLo:; have been sh own Lo Opinions of 

' .Ncssrs. lfunt 
O\'Ol'lic unconfonnab/y Lhe IIuronian and Montalban t>orio::;, bnL which aL Pu1!1relly and' 
~ Irvrng. 

l\ co wcenaw Poi nt arc ::;La led by Prof. Pum pol lyt Lo roi:;L conformably on 
the Iluronian ; Prof. Pumpclly jn:;lly r emal'ktl that" Lhc q uci-;lio11 would 
still ,.;eom to be an open one, wholh or tlio cupriforous series il:l not more 
nearly rnlaLod Lo the Uuronian Lha1J Lo Lh c Silurian." The t>am o may 
cc rlainly be :;aid of the lower cuprifct·ou:; rocks of Lhe Eai;tcrn Town-
i;hip:;. Brookl:l docs not not, in hi,; paport quolod by Dr. IlunL, give 

any \'cry <:onelusive r easo n::; fo1· hi t> change of viowti tiinco 1872, and 
\Vl'ilo:; alLogoLhor a:; if Lhe question of Llt o uuconformablo superpoi;iLion 
of' Lh o coppe t"boaring rocks on Lh e llul'Onian were s lill undecided; aud 
i;o iaLe aH J877, l~rof. Huland lrvi11g Wl'iLos: "Lho unconformity be

tween th e 1Itu·o11i:m and the upper copper-bearing rocks is not certainly 
pro1:e11." ~ 

A \'Cry consider:\blo amou 11L of careful i11\·c:stigaLio11 and lahorion H 
work in the ffo l<l i l:l yoL r equired before the di\'iti ions I luwo now indi
<:alcd <:an be cu1TecLiy dclincnted on ll10 map. The Lwo maps oxhibiLocl Maps. 

in the Geological Survey J1nHe nrn, Hoom -!, tih ow, r ospoc Live ly, the i;up
po:;ed di tJ Lri buLion of Lho : ' cl di vi;;iom; of Levis, Lrmzon and Sillery, and 
LlrnL of Lh c new di,· it; iunti (80 far as Lhey have been cloLorminocl ), whi ch 
iL i:; now propotiod Lo ado1)L. Th m;o laLle r h:tv c aL loa::; L the advantage 
of Himp liciLy ; th ey abo obviate Lh e noco::;:;iLy of invoking any of the 
11umo1·onH almo:sL irn1Jos1SiuiliLio:; in phy:;ie:tl and dynamical geo logy 
and the ntunbcrl o,.;::; O\·crLurnod dipl:l which :ire r equired Lo explain the 

JH'e,·iow; Lhcory of the i;trucLuro, and Lhcy arc, moreover, very clo ·oly 
in accord with the views entertained by Prof. IliLch coek as r egards the 
general ti uceossion of Lhc formations ill Lho adjoining SLaLes of Now 
llamp:;hiro and Vermont. 

L aurentian.-I shall now make tiomc observations on the rmmlLs of Laurcntian. 

Lh c l'Oco nL work of the Survey in um·avolling Lho complicatiorn; of the 
s tratigraphy of Lho older " crystallines" on the north side of the SL. 

'.Second Geological Survey of Pcnnsyh·ania; Special Rovort on Azoic Rocks and Tra1> Dykes, 
§fo8 . 

t Ueological Survey of Michi p;an, Vol. I., l8i3. 

tAmaican Joumalcl Sciuicc, Vol. XI., 1Si6, pp. 206-207. 

§American Jounwl of Sciuwe, Vol. XIII., 1877. 
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Inve"tigations Lawrence Valley. Since 1866, Mr. H. G. Vennor, of the Geological 
~~~:.H. G. Ver:- Corps, has been occupied in a careful examination of the stratigraph

ical relations of the Lanrontian rocks. His observations, commencing 
in Hastings county, north of Lake Ontario, have now extended across 
the Ottawa River, eastward, to PoLiLo Nation and Grenville, embracing 
a band of country 200 rnileti in length, with an average breadth of 
fifLy-fivo to sixty mile::J. Throughout this tract of country Mr. Ve nor 
has followed and mapped, in a,ll their wiudiug:; m1d convolutions, the 
great series of Lm1reutian limestone ba,nds :firnt investigated and 
doscribod by Sir W. E. Logan in the years from 1853 to 1856, more 
inirLicularly in the Grenville region, mid in 1865, by Mr. Macfarlaue, 
in the Hastings region. The rosulLs and conclusions of all thm;o 
oal"lior oxamina,tions a,ro given in detail in the Gcologica,l Survey 
Reports. And those show Lhat the classification then adopted by Sir 
Vv. E. Logan was regarded by him as provisional. (Seo Noto, p. 93, 
Geologica,l SL1rvey Report, 1866.) 

Correl,.tion of 
the llastinirs 
"nd Grenvillu 
groups. 

Thus, at the commencement of Mr. V ennor's i nvostigation in 1866, 
iL was supposed that the limestones and calcaroou8 schists of Tudor 
and Hasting~ holding eozoon, together wiLh certain ::ussociated dioritic, 
felsitic, micaccous, slaty and conglomerate Tocks, were a newer series 
tlrn11 thoi:;e already e::rnmined and described by Sir vV. E. Logan, and 
they were accordingly do1S ignated, in the report published in 1870, the 
BO.stings series, and iL was further supposed, from its apparent sLraLi
graphical position and from cori~iin lithological resemblances, tbaL it 
might be of Huronian ago. The gradual progress of the work, how-
ovee, from west to ea:sL has now, I think, conclusively domonstrnted 
thaL the Hastings group, together with the somewhat more crysttillino 
lime:; tone and gnei1Ss groupl:l above refenod to, form one g reat conform
able series, and that thiB series rests quite unconformably on a massive 
g rnnitoid, or syonitic, reel gneiss-the gneiss la, in part, of Sir vV. E. 
Loo·nn's Grenville nrnp, published in 1865, in the Atlas to the Gooiogy 
of Canada. I wish it to be understood that I have not yet boon able 
perl:lornilly to examine this region, and I am therefore, in what is 
above stated, expressing the views of Mr. Vonnor, from which, how
ever , I lrnve no reason to dissent. 

Of the actual distribution of this lower or " Ottawa " gneiss very 
little is at present known with certainty, though it probably occupies 
very extensive a,reas from the oa1Storn shores of Lake Winnipeg to 

Norian series .• Labrador. And between those same localities there will doubtless yet 
be found many largo areas of the so-called Norian series. The first 
suggestion of this unconformable Upper Laurontian series, which, it 
seems to me, however, is intimately connected with the Hastings and 
Grenville series, appears to occur in the supplementary chapters to 
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The. Geology of Canada, 1863, pages 838-839; but the evidence there 
given by no meanH pro\·es lhe tiubseque11L asr:;umpLion of this nnconfor
miLy; while the careful de;;l'riptiomi by Sir W. E. Logan, both iu Lhe 
supplcmenLary chapter above ciLed and likewitie i11 Chapter III., show
ing the inLimaLc associaLion and inLcn;Li'aLification of the orLhoclasc 
gncisims, qu:irLzitei:; and cry ·Lalli11c limci-.loncH wiLh these suppoHcd 
unconform:tblc Upper Laurcnlian anorLhoHitcs, much more sLrongly 
favor Lhc i-;upposition that they arc part and parcel of the great 
crysLallinc limm;Lone tierics. 

The cxhau1>Livc Ilititory of the labradori le roeki:; by Dr. IIunL, in the Dr. Hunt on. 

l I d · I * 1 ·1 · · 1 I bl l . L L' tbe labradonte vo umc area y c1Lcc, w i1 c gtvlllg mue 1 Ya u:i e am rn Cl'CH mg rocks. 

hii>lol'ical information, cloci> not advance ns a i:;inglc step beyond Lhc 
pot:1ition taken by Sir W. E. Logan, in 1863, as regard;,; their true sLra-
tigraphical rolaliorni. In noL one of Lhc scrnral areas where thoy arc 
known Lo occur in Canada, have they yeL boon mapped in de Lail, and 
oven their limits, at:1 indicated on the geological map, arc more or loss 
conjectural. 'rh is appears to be likewise the ca::;c as regards Lhc areas 
where Lhey have be n noticcu in Essex and adjoining counticti in New 
York SlaLc and in New Hampshire, where Prof. IliLchcock shows that 
they resL m1conforrnably on the uptum u edges of the "Montalban" 
gnci~;;ei-.;j· leading Lo 1.hc conclusion that the gneisses of the v\ThiLe 
Mountains :ire older than the "Jurian," whl'rea~ Dr. Hunt., ;;;olely, I 
believe, on mineralogical considerations, supposes these same "lllont-
alban" gncitisos Lo cons Li Lute a scrieti newer than the IIuronian. 
IIero then, as in the IIastings region, we find theory and experience 
at ''aria nee. But Lbo question suggei;ts iLt:1clf, May we not h:wc lnbra-
doriLc rocks belonging to syl:lLCml:l younger Lhan Laurcntian? Dr. 
IIunL rcfol'S (§ 318) to !.he valuab le chcmic:tl and micro:;copic cxami- Investii:mt'o:i 

. ' _ L of Mr. Leeds. 
naL1on of thc:<e rocks in Es::icx counLy, New York, by .l\ir. Albert eeus, 
the resulLl:l or which arc given in the American Chemist, March, 1877; 
buL Mr. Leeds docs 110L appea1· to have ,;Ludied Lhe stratigraphy of the 
rcgio11, and bis general conclu;,;ions ;ire slated as follows:-

" That Lhcsc nori Les arc a sLraLified rock, but have undergone a 
metamorphosis so profound as Lo have caused them to be regarded by 
Emmons and mtrlier obser\'ers mi umiLralificd. The doleritcs, which 
arc formed of the same consLituent mincralt;, a11cl arc of the mean spe
cific graviLy of theso noritcl:l, have probably been fo1·med from a porLion 
of tbrnic sLmLified dcpotiiLs by deep ly-seated meLamorphic action, and 
have f'ut'Lbc1· modified and greatly .tilled the superposed rocks in the 
cournc of their extrut:1ion." 

•Second Gcologicitl Suncey of Pcnnsylvaniit; Special lloport on A.zoic Rocks and Tra11 Dykes. 

t Geology of New lfampshirc, Vol. II., pp. 217-218. 
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Prof. James Hall, in 1866,* has stated hiR <'Onclusions that the lime
RtonCI:> of Essex and adjoining counties in New York State "do not 
belong to the Laurentian system, either lower or upper." The facts 
on which a part of this eonclnsion is based, viz., the unconformity of 
the Lanrcntian limestone Rerics to the lower orthoclase gneisHcs, agree 
with those of Mr. Vennor, and there is, I think, but little doubt that 
all thcHc crystalline limestone gl'Oups-that is, those of Essex and SL. 
L:iwrcnce counties, U11itcd States, and Rawdon, Grenville and Hast
ings, in Canada,-are parts of one great s0ries, and at present I 1;cc no 
ev idence for excluding from this F:erics the associated Norian rocks. 
\VhcLhcr the 1;erieH, as a whole, will eventually retain Lhc uamc U ppc1· 
Lauren Lian, or whether it will be found more convenient to dc~ignaLe it 
IIuronian system, docs not much signify. 

\Ve can, however, confidently st:itc th:i,L these crystal line lime
stones and their associated strata occupy an unconformable position 
between a massive gneiss fornrnLion below and unaltered Potsdam, 
or Lower Silurian, rocks above; and this may likewise be stated 
respecting the ;;tratigraphical position of the typical " IInronian series" 
of the Georgian Bay, which, together with its close proximity Lo the 
we::;tern-mo1:>t known exposures of the crystalline limestone series 
"vhich we now know, extends from Parry Sound to Lake Nippising, 
and incl udcs some labradori Le g neiss, renders it very probable that a 
connection will cvcnLnally be t1·11ccd out, between even these supposed 
greatly different formations, similar to that now, as already 1;tated, 
proved to cxi1:>t between the Ilastings and Grenville series. 

Prof. Hall, in his note already referred to, states that the labradoriLe 
formation is "associated" with bands of c1·ystalline limestone, and, 
further on, that the limestones do not belong to eiLhet· the U ppcr or 
Lower Laurentian. He does not, however, say what the Upj)Cr Lan
rcntian he alludcl:l to is, though, in another paragraph, we find it stated 
that, the "Lower Laurcntians arc :;uccecdcd by massive beds of labra
dorile," which, we may infer, are considered Upper Laurcntian-in 
which case there would seem to be in Now York State two sets of 
labradoritc rocks, one associated with the limmitoncs, which arc "alto
gether newer than Laurentian," :ind another massive, and representing 
Upper Laurcntian. There is, however, so far UK I am aware, no 
evidence of this being the case in Canada. 

If i Lis admittod-whid1, in view of the usual associations of Labrador 
Origin of t\10 fclsparti, is the most probable supposition-that these ai1orthositc rocks 
Noncin &rrw• or t 'h l . d . t . l f tl L t• . d th Labradorito represen " e vo came an m rns1ve roe i:s o ic aurcn tan pono , en 
rocks. also their often massive and irregular, and sometimes bedded character, 

* American Jott1·nal of Sc·i<mce, Vol. XII., p. 298. 
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and their occasionally interrupting and cu tLing off Home of the lime tone 
bands, as dcHcribed by Sir W. E. Logan, iti readily understood by any one 
who has studied Lhc stratigraphical relaLions of contemporancouH volca
nic and sedimentary strata of palroozoic, mesozoic, tertiary and recent 
periods. Chemical :md microscopical investigation both seem to poinL 
very closely to this as the true explanation of their origin. That they 
are eruptive rocks, is held by nearly all geologists who have carefully 
studied their stratigraphical relations. But I am not aware of any one 
having suggested that they are the products of volcanic action in the 
Lauren Lian, or perhaps Lower IIuronian epoch; doubtless, as Mr. Leeds 
sayR, "profoundly metamorphosed," as of course they would be from 
having suffered all the physical accidents which have re, ulted in 
producing the associated gneisses, quarLziLcs, dolomites, scrpcnLincs 
and schists. 

When we recall the names of Dahl. Kcrulf and Torrell in Norway, 
Maculloch and Goike in ScoLland, Emmons,° Kerr, Hitchcock, Arnold 
IIaguc, and others in America, all of whom consider these noritcs as of 
eruptive origin, we may well pause before accepting Dr. Runt's con
clusions respecting them, and that they should often appear as " bedded 
metamorphic rocks" (the opinion expressed reApecting those of Skye 
by Prof. Haugh ton of Dublin) is quite as probable as that we Hlioultl 
find the mineralogically similar dolerilcs occurl'ing in dykes and bosses 
and in va,.;t beds interstratificd with ordinary Redimcntary dcpositR of 
clay, sand, &c., as we do over wide areas in Australia and elsewhcl'c. 

In conclmdon, I may say that I fail to sec that any useful purpose is 
accompl ishcd, in the present stage of onr knowledge of the stratigraph
ical relations of the great gl"oups of rocks which underlie the lowest 
known Silurian or Cambrian formations, by the introduction of a Introduction of 

number of new nameti such as those proposed by Dr. IIunt for systems :~~~~c~':~:i!~r 
or Hc 1·i es which are more or less theoretical, in which category we may, formations. 

in my opinion, include the orian, Montalban, Taconian and Keewee-
11ian. These, one and all, so far as known, arc simply groups of Rtrata 
which occupy the same geological interval, and preRent no gl'cater 
differences in their physical and mineralogical characters than arc 
commonly observed to occur both in formation s of t he same epoch in 
widely separated regions and when physical accidents, such as contem· 
poraneous volcanic action or subsequent metamorphism, have locally 
affected the gene l'al character and aspect of the fo1·mation within 
limited areas. 

No better instances of such differences could be cited than the Mmw· 
zoic and Carboniferous formations of British Colmnbia and tho;;c of the 
Harne pcl'iOdH in caHtcrn America, and the Silurian and Cumbrian 
formaLions of Australia, .Europe aud America. 
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It seemti to me that the well-known and recognized names, 
Laurentian, 
Iluroni:rn, 
Cmnbrian and Silurian 

-with the introduction, where found desirable to denote some local 
break, of th terms upper, middle and lower-meet all present 
requirements so far as systems arc concerned. 

Unfortunately in Canadian geology, hitherto, the stratigraphy has 
been made subordinate to mineralogy and palmontology, and, as the 
result, we :find groups of strata which the labours of the :field geologist 
during the past ten years have now shewn all to occupy a place 
between Laurentian and Cambrian, assigned to Ca!'bonifcrous and 
Upper Siluri an in New Brunswick and Nova Scotia, to the peculiar 
palmontological Levis group and its subdivisions, Lauzon and Siller), 
in the Eastern Townsl1ips, and to Lower and Upper Laurcntian, Hurn
nian, Lower Silurian and Triassic on the north side of the St. Lawrence 
valley and around Lake Superior. The same system of mineralogical 
stratigraphy is now further complicating and confusing the already 
quite sufficiently intricate problem by the introduction of the new 
nomendature I have referred to, and in some cases these names are 
applied regardleRs of and in direct opposition to well-ascertained stra
tigraphical facts. A similar unfortunate instance of palmontological 
stratigraphy is found in the history of the Quebec group; and espe
cially in the late intrnduction in it of the belt of supposed Potsdam 
rocks, about which I have already stated my opinion. 

In the reconstruction of the geological map of eastern Canada,-and 
in this I include the country from Lake Winnipeg to Cape Breton and 
Labrador-rendered necessary by the present state of om· knowledge, I 
should propose to adopt the following divisions of systems to include 
the groups enumerated :-

I. Lamcntian: To be confined to all those clearly lower unconform
able granitoid or syenitic gneisses in which we 
never find interstratificd bands of calcareous, 
argillaccous, arenaceous and conglomcratic rocks. 

II. Huronian: To include-1. The typical or original Huronian of 
Lake Superior and the conformably-or uncon
formably, as the case may be-overlying upper 
copper-bearing rocks. 

2. The Hasting~, Templeton, Buckingham, Grenville 
and Rawdon crystalline limestone i;cries. 

3. The supposed Upper Laurention or Norian. 
4. 'l'he altered Quebec group, as shewn on the map 

now exhibited, and certain areas not yet defined 
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between Lake Matapedia and Cape Maquereau in 
Gaspe. 

5. The Cape Breton, No\a Scotia and New Brunswick 
pre-Primordial sub-crystalline and gneissoid groups. 

III. C::imbri:m: In many of the areas, especially the western ones, the 
base of this is well-defined by unconformity, but in 
the Eastern Townships and in some pat·ts of Nova 
Scotia it has yet to be determined. The limit 
between it and Lower Silurian is debatable ground, 
upon which we need not enter. 

The apparent great unconformity of the Nipigon group to the Huro- ThcNi1>igon 
nian around Lake Nipigon, as dcRCl'ibcd by DI'. Bell, may pcl'haps be group. 
explained by our having hcl'C the deep-seated parts of an ancient vol-
canic cratC1·iform vent, greatly denuded, and the Cl'atcl' 11 ow occupied 
by the w::i,tcrs of the lake. The eruptions from this crater m::i,y have 
commenced in the Huronian epoch, and been continued at intervals C\011 

up to the Triassic period; but, in the meantime, we have no distinct evi-
dence of any of the eruptions in this region bei11g newer than Lower 
Cambria11. 

* The investigations of Dr. Bell of the Geological Corps in 1877, 
around the eastern shores of Hudson Bay show that we Jiaye there 
an enormous development of buL slightly tfo'lturbed strata, litholog ically 
resembling those mound Lake Nipigon, everywhere conformably over
lain by a thick shceL of dolci·iti c lava formi11g the uppermost stl'atum 
of the series. It is doubtless in this region that the true relations and 
ages of this fot·maiio11 will have to be worked out. All that can at 
pl'cscnt be said of it is that it is apparently destitute of fossilR, and that 
it rest unconformably on highly disturbed and crystalline strata of 
Laurentian and perhaps Iluronian age. 

One point 1 wii'lh particularly to insist on is, that great local 
unconformitics and lithological diffc1·encc may exist without indi
cating any important difference iu age, especially in regions of mixed 
volcanic and sedimentary sLrat.a, and that the fact of crystalline 
rocks (greenstoncs, cliorite ·, dolerites, felsitcs, norites, &c.,) appearing 
as stratified masses and passing into. schistose rocks, is no proof of their 
not being of cruptiYc or volcanic origin-their present metamot·phic 
or alLcrcd character is, as the name implies, a secondary phase of their 
existence, and is unconnected with their origin or original formn.tion at 
the sutface, but is due partly to original di{forcnccs of composition and 
partly Lo the varying physical accidents to which they have, s i11 cc their 
formation, respectively been Rnbjectecl. 

•Geological Sun'ey ofCanu daReports 1877-iS D. 
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PRELIMINARY REPORT 

ON 

TOE l'll'lSICAL ANO (IEOl, OGICAL FEA 'l'ORF;s OF THE S001'HERN PORTION OF THE INTF;Rwn Ob' 

BRITISH COLUMBIA. 

BY 

GEORUE M:. DAWSON, D.S., Assoc. R.S.M:., F.G.S. 

During the summers of 1875 and 1876 a preliminary examinaLion of Work ~f the 
Geological 

a considerable portion of the norLhern 1)arL of the inLorior of BriLish Sur~ey in 
Bntish 

Columbia was made. The exploration of tho.,;o two summers, lying Columbia. 

in contiguous areas, together covers a region extending from the Chil-
cotin Rivor and Tatlayoco Lake on the south, to Fran~ois Lake on the 
norLh, and bounded to the cast and west by the Fraser River and Coast 
Range rospeoLivcly. The work was carried on in more or loss intimate 
connexion wiih LhaL of the SUL'voys for the Canadian Pacific Railway, 
and much assil:lLanco derived from the dep6ts established by the railway 
parLiol:l, aud Lrails <.mL by them, wiLhout which the geological examina-
tion of this hiLhorLo almosL unknown region would have been a very 
diffirulL matter. 'rho season of 1877 has boon devoted to the southern 
pal'L of the interior of the Province, a region loss encumbered with 
forol:lL, and though in many places rough and mountainous, much more 
oal:ly of access, and nlroady dotLod with soLLloments. This region is 
probnbly the bosL suited of any in the interior Lo the elucidation of the 
general geological l:lL ructme of the country, and has yielded during Lhe 
pasL season many facts of intorosL in this connexion, th0t1gh a more 
doLailocl iuyo:;LignLion of some parLs of it is much to be desired. 

Tb is ro1)orL like those previously published for 1875 and 1876 is in- Ch.arfLoter of 
' ' this Report. 

tended Lo be a prcliminaq account of the geological and general feaLures 
of the <.litstl'ict embraced by the explorations of the summer, but is rnorc 
complete and do Lai led than those before men lionocl, owing to the 
greater accessibili Ly of the oounLry, which wa~ tnworscd systematically 
on a number of lines, chosen as the bm;t suited fo r geological purposes, 
and noL merely adopted as being Lho only pracLic:.iblo routes through 
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the district. To complcLc the preliminary geological exploration of 
the Province on Lhe same basis, the following clisLl'icts remain to be 
examined. 1. Region north of Kamloops and cast of the Frascl', in· 
eluding the Cariboo di.;tr ict. 2. A large triangular area eal:lt of the 
119Lh mel'idian, including the upper part of the Columbia, and KooLenay 
district. 3. Region west of the F rasc1· and souLh of the Chilcotin Rivers. 
To each of these a summer's work would have to be devoted. 'l'hc 
Queen Chal'lotte Islands it is intended to examine ncxL summer, but a 
large part of Vancouver li:!land and the coast remains unexplored, and 
in i;ome places whc1·0 the coal-bearing rocks exisL, more detailed wol'i< 
than thaL at present necesstwy in the above-mentioned d istricLtl would 
be req uircd. North of the 5-!th parallel, a va:st area including the head 
waters of the Stuart, Skeena and Peace Rivers, with the Omincca gold 
mining clitiLrict, would require for its traverse on one or two lines, at 
least one complete season's work; while into the immense northern 
part of the Province, extending to the 60th parallel, and including the 
Cassiar gold mining district, it will probably not be necessary to 
extend the work of the Su1·vey till it is more advanced in the souLhcm 
pol'tion. 

On arriving at Kamloops, on the 23rd of MtLy, I availed mytielf of 
Mr. Sandford Fleming's generous offer of as8istance in the matter of 
transport, and with the aid of Mr. W. B. Ross, in charge of the Cana
dian Pacific Railway office and titoreti at Kamloops. was enabled in a 
short time to obtain the necetisary pack- and riding-animals, and a small 
party consi:iting of a Mexican packer, Lillooct Indian, as packer'R 
assistant and cook, and D. l\foFarlane as general assistant. Temporary 
additions were made to the party from time to time during the summer 
of fodians acting as guides, canoe-men, and in other capacities. 

On the 28th of May I left Kamloopt1, and from Lh is date to Lhe 19th 
of October, was continuously occupied in field-work, scarcely fo·o 
consecutive clays being spent in the same camp. The district em
braced by the surveys of the season, extends in longitude from 119° 
to 121° 30'. In latitude from the -!9th parallel to 51° 20'. Explora
tions were however carried eastward beyond the firat mentioned line 
at Cherry Creek, while it was not approached nearer than about twcnLy 
miles, in the south-eastern corner of the area. The second meridian 
above given nearly coincides with the course of the .Fraser River, 
which practically for med the limit of work to the west. The nol'Lbcrn 
bounding line wat1 only approached in three places, while from the 
mountainoui; nature of the counLry to the south, it was impossible in 
most places to attain the vicinity of the 49th parallel. 

The bcHt general rcprc::icntalion of ihc di trict is found on the map 
of British Columbia, compi led under the direction of the Hon. J. W. 
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Trutch in 1871, but this is far from being sufficiently accurate for the 
purposes of even a geo logical rcconnaisi:mnce. It was Lhcrefore ncccs-
sal'y 1.o keep a careful running survey dul'i ng the en Lire sum mc1" in Charnctor of 

1 . h b . f' . t . t . b . surveys. w11c canngs rom point o po1n, or approximate average cal'lngs 
were takCll, and Lhc distances generally csLirJJaLcd by Lhc time occupied 
in travel. ·where circumstances appeared to wanant the audiLional 
expenditure of time, thmm WCL'C replaced by paced sul'vcyti. The whole 
being arranged so as to form a loose ncL-work of linci; over 1.hc.rcgion 
under examination, and being tied in :i,t known points, 01· fixed in JaLi-
tudc, from time Lo Lime, by sextant ob:;crvations. IIavillg been unable 
Lo secure the Hcrv icc:; of a i:;uiLablc scie ntific aHsi8Lant, Lhc whole of this 
work devolved upon myself, and though a ncces1:>ary part of the survey 
of Lhc region, employed much time which might have been dcvoLed 
to strictly geological woek. The geographical and topographical 
results obtained, add much to oue knowledge of the countl'y, and are 
embodied in the accompanying map in as much detail as its scale 
allows. · 

Mcasuecd from point to point of the more prominent angles of the Colloctio.ns rind 

1. 1 f h d" · · 1 • d · b 18 OOO observat10ns traverse mes, t le area o · t e 1stnct rnc uae Hl a out , square made. 

miles. Rock specimens, and wherever they could be found, fossils, 
were collected from all parts of the area. Sixty-five photographs 
representing points of geological or picturesque interest were taken, 
but owing to defects in the prcpal'Od dry plates employed, and other 
causes, only a portion of these wore found satisfactory on development. 
A collection of such plants, as appeared to be of special interest, was 
fo1wcd, and has since been submitted to Prof. Macoun, of Belleville, 
who has furnished a list of species. Meteorological observations were 
cal'ricd on with as much regularity as circumstances admitted, and 
barometric readings taken at a great number of stations for the 
purpose of fixing approximately the elevation of all parts of the 
Tcgion. 

ln this report the subjects are treated in the following order :-A Arrnngomcnt 

b . f l h f tl l b . t" f h . fi h of lfoport. ric s rntc o ie genera c aractcr1s ics o t c rcg10n orms t c 
preface to a more dcLailed description of these, and the genel'al geology. 
In this the routes travelled ovcl' are followed. A short discussion of 
the economic value of the surface of the counLry in relation to farming, 
stock-raisi ng, cLc., follows, with statements in regard to the extent and 
value of water communication. While the general geological fcatlll'cs 
of any particular portion of the region arc mentioned in this part of 
the report and are defined on 1.hc map, it is jmlged best to classify 
the rocks as far as possible according to age in the more purely 
geological division of the report, and to deal fil'st, and at grnater lengtb, 
wiLh those localities where large and good sections have been found. 
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In doing so the following sub-divisions arc used as a basis of arrange
ment : Older rocks, Palceozoic and Triassic, Later Jl,Iesozoic rocks, Tertiary 
rocks; Superficial deposits; Traces of glacial action. In con cl nsion, a 
discussion of the general geological relations of the rocks met with 
is given, with a review of the geological features of economic import
ance, including the coals, limestone, and metalliferous rocks of the 
district . 

Pr~vious geo-. Previous to the extension of the work of the Geological Survey of 
logic" l work in 
the district. Canada to British Columbia, the geology of the district now in question 

Mountain 
systems. 

had remained almost altogether unknown. :M:r. G. Gibbs traversed the 
region in the vicinity of the 49Lh parellel in connection with Lho 
American division of the InLernaiionial Commission employed in fixing 
the boundary-line, and has published some notes on the rocks met 
with, together with other matter, iu the Journal of the American 
Geographical Society, Vol. IV., 1874. The article is entitlorl, 
" Physical Geography of the North Western Boundary of the U niLed 
States." Mr. H. Bauorman, who accompanied the British division of 
this Commission as geologist, examined the rocks of the same region, 
but his report has not been published. 

ln 1871, the Director of the Geological Survey, with Mr. Richardson, 
travelled from Yale on the .Fra ·or River to Kamloops, from which 
point Mr. Selwyn ascended by North Thompson River to Moose Lake, 
in the Leather Pass, rotnrning by the same route. Mr. Richardson 
meanwhile carried on an examination of the rocks near the main 
waggon road, between Yale and Cariboo, and made continuous paced 
measurements along it, within the limits of the region now in 
question, amounting to over 150 miles. On the explorations of this 
year the preliminary classification of the rocks of the province was 
based.* The measurements and geological observations have been 
utilized in the construction of the accompany map. Lato in the autumn 
of 1876, while on my return from the northern part of the province, 
I made a hUl'ried examination of the route from Kamloops to Nicola 
Lake, a portion of the r esults of which are embodied in Appendix R. 
of the Report on the Canadian Pacific Railway (1877), with tbo:;o 
exceptions the whole of the geology represented on the map, and 
embodied in this report, arc the result of explorations in 1877. 

GENERAL CHARACTERS OF TIIE REGION. 

The greater part of the district included in this report. is bc>\t 
dosignatocl as the southern portion of the Interior Plateau of Briti1:1h 
Cohtmbia. Throe systems of mom1tains, running in general north-

• Report of Progress, 1871-72, p. 51. 
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westerly and south-easterly bearings, hcl'e inLcrvenc beLwcen the 
Pacific coast and western margin of the Great Plains. Between the 
Rocky Mountain Ranges, forming the fast, and Selkirk and Gold 
Ranges, which here represent the second great mountain system, no 
wide plateau intervenes. They appear indeed almost to inosculate in 
places, though their respective limits may be considered as defined by 
the remakably persistent straight valley which carries the upper 
waters of the Kootcuay, Columbia and other rivers. Between the 
second mountain system and the Coast Ranges, the region above 
referred to lies. It has an average breadth of one hundred miles, and 
though best described as a plateau, this term must be taken as repre- ~~!~~~~·. 
son ting a generalized idea of its primiti\c character. Viewed broadly, 
it differs in no respect from the wide mountainous regions of the CoasL, 
Gold, and other ranges, except in inferiority of general altitude due to the 
less complete flexure and consequent swelling of the stratified masses. 
As a result of the closer folding of those regions generally known as 
mountain ranges, the valleys al'e there more nearly parallel and closer 
together; and being formed in masses of greater thickness, and-owing 
to greater atmosphel'iC precipitation, exposure to frost, and other 
causes-more rapidly, they are deeper and more rugged than those 
traversing the plateau. NeiLhcr in the Gold Ranges nor those of the 
coa t, arc peaked and shattered mountain summits a prominent 
feature. Frequently from the higher points, the eye appears to travel 
over an undulating or hilly country, dotted with groves of the hardier 
species of trees, with banks of hard snow in the shady hollows even in Character of 

'd d · 1 · · t 1 f h the mountuin m1 summer, an in c ose prox1m1ty o s opes o t e greenest graK:::, ranges. 

dotted with flowers. Far below, however, and seaming the surfaee in 
all directions, the rivers, in narrow V-shaped valleys or rocky canons 
are forcing their way Lo the coast. There is thus no limit which can 
be defined as forming the boundary of the plateau region, nor any 
distinct line such as exists in many places on the eastern border of the 
Rocky Mountain Range. Toward the outer margin of the wide system 
of Coast Ranges, however, thiR character is in great degree lost. 
Denudation acting more energetically, has frequently reduced the area 
of the high intervening regions till they have become sharpened into 
peaks, and saw-like ridges. 

Over "'l'"cry considerable areas a much greater degree of definiteness 
than it would otherwise have had, is given to the Interior Plateau 
by deposits due to the Tertiary periods, by which it has been levelled 
up. These consist of sandstones, clays and shaly roe Im hold i11g 
lignites, which indicate the existence of a wide-spread system of great 
lakes, and are capped by volcanic accumulations of great thickucRR, 
which arc not infrequently Ai.ill nearly horizontal. The normal 
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elevation of the Interior Plateau in its southern part may be stated a>\ 
3,500 feet, and a plane at this el evation would most clmwly coincide 
with the gl'eatest extent of nearly level land. The bills which riRe 
above this level would probably not more t han compen ate for the 
valleys which have been excavated below it. These valleys divide the 
surface of the· plateau into a number of rather irregular polygonal 
areas, and watel' standing at an elevation of 3000 feet would flood most 
of them, converting the plateau into a system of iRl::mds with com
prtratively narrow intervening chann els. Some of the valleys may 
elate from a time anterior to the Te1·tiary deposits, but most of them are 
evid en tl y subsequent to this and may be assigned to the latest i)eriod 
of the Tertiary, during which there is reason to believe that this 
portion of the Pacific coaRt stood considerably higher above the sea 
level than at present, though with all itR main orographic outlines as 
they now are. All the lnrgcr valleys are without doubt pre-glacial. 
To the north of the nrea now in question the valleys of the plateau 
widen, and its general elevation is consid erably lowered. Southward, 
in the vicinity of the 49th paeallel, it is higher and more mountainous, 
though travcn;ed by one w ide and deep Yalley, that of the Okanagan. 

Almost all th e rivet's and str eams in the district are very rapid, 
though seldom showing high falls. 

The climate of the sou them portion of the Interior Plateau is in 
temperature one of extreme , with a very light rainfall, rendering 
irrigation necessary whei·e fat'ming is carried on. The following 
table, kindly supplied by Prof. Kingston, indicates these peculiarities, 
and shows the difference which obtains between Spence's Bridge-the 
only rcgulal' observation station maintained in this part of the province 
-and EsqnimaJt, on the coast: 

" .. ,£ ,£ ,; " ... .. .. d o:s..O ...... 
" .. _., -" d " ~~ ~~ ... c"- c: Q.) : c" - >. -.:: - . 

I ~~ 
d " .,a ~Co c: .. Q. • °'o "' " Q. "" " "'" "'a°' ~s~ ~ "·- .0" 

,., 
~ a ~: c- c. 

~~r:. ~~~ c .5 .. ~ ,._ Q...; ~.; c"' 
~ "" :.o~ 0"' -u. .. ~ " .... .; ..... " "·-

_ .... 
"" " "' " s "" "c "" - Q. c" " " -.o - " "'" d <:i=i -= " =·- "'Q. """ ~ .~ 0" ., .... a -" " ·=~ 0 oo> "a "a "'o -".O -"'- " ~ ;;; 'i 

"' 5 E-<i>, ~E ~~ < < :g 
------ --------------

J).C . inch's 
Esquimn,lt .... 48.42 57.98 39.46 39.17 53 28.41 80.1 17.2 85.0 8.0 62.9 

Spence'sBridgc. 47.79 68.41 26.01 29.S.l 46 10.10 98.8 -9.4 105.0 -29.0 108.2 

Spence's Bridge pL'obably fairly represents the lower valleys of the 
plateau region, but great local diversity is found, owing to differen ce 
in elevation, p 1'oximi ty to hig her mountain r egiomi, ::md other cauRes 
which are not always easily expli cable. The extreme upward limit of 
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agriculture may be Rtatc<l at 3000 i'ceL, and it will be obscrYed that the Limit of 

f . l ] l l t 1. b 'l . Agriculture greatest, area o comparative y eve p ateau coun ry ies a ove l us 
elevation, and is subject to more or less severe summer frosts. Farm-
ing ifl in consequence practically confined to the trough-like vallcy-
bottoms, or slopes adjacent to them, and in most cases to those portions 
of these on which water may be brought for irrigation. It is 
beginning to be found, however, that fall wheat may be grown on 
many of the higher benches on which water cannot be obtained, the 
moisture left by the winter's snow being sufficient for its development 
in an average season. The soil is almost everywhere very rich, and 
yields crops excellent both a to quantity and quality. Little demand 
at present exists for cereals, however, owing to the isolation of the 
district, but if stiumulated by a good market, a considerable annual 
export, could be made. 

The greater part of the plateau, up to, and in some cases above 3000 Timber. 

feet, is either almost destitute of timber, or only lightly wooded, and 
over great areas offers excell ent pasturage. Stock-raising is thus at, 
the present time much more important than agriculture in the district, 
and must continue to be so. Above the open or lightly timbered 
country, forests of Douglas fir prevail, and these with the groves of 
yellow pine of the lower slopes, afford abundant and excellent suppliefl 
of timber, though the trees in no case attain a size so great as thoRe of 
the coast. 

The cause of the dry character of the climate of the interior is to be Zones of great 
. . . . . . and deficient 

found 111 the wide and high Coast Ranges, whwh mtercept the moisture rainfall. 

of the prevalent westerly winds. It may be raining almost con-
tinuously for days over the western pol'tion of the Coast Range, while 
not a shower falls on the eastern margin only fifty mile distant. Tho 
clouds flying eastward appear incapable of precipitating a drop of 
moisture, though obscuring the sky. A second zone of precipitation, 
however, commences on the south-westward slopes of the Selkirk anrl 
Gold RangeR, and a great rainfall and heavy snowfall in winter must 
occur on their higher part as evidenced by the character of the 
vegetation, and existence of large masses of perennial snow and of 
glaciers among their summits. 

The Fraser and Thompson River Valleys. 

The lower portion of the valley of the Fraser River, described both 
as to its general topographical and geological featmcs, by Mr. Selwyn 
in the report already referred to,* need not again be treated at length 

•Report of Progress, 1871-72, pp. 21 to 24, 60 and 62 to 64. 
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here. This river is not Hingular in cutting its way from the region 
of the high interior plateau of British Columbia through the Com1t 
Range to the sea. It merely repeats, on a larger scale, what has been 
accomplished by other streams throughout the whole leugth of the 
Coast Range in the Province. The Fraser, however, flowing nearly 
due south from beyond the 54th parallel, traverses obliquely a great 
part of the length of the central plateau, drains a vast area, and 
leaves to the other rivers flowing to the coast, basins comparatively 
ve1-y small. 

Though speaking of the Fraser and other rivers as cutting through 
the Coast Range, this statement, if unmodified, might lead to a wrong 
conception of the fact. Though the Coast Range, in its general norLh
westward and south-eastward course, is traversed, more or less, nearly 
at right angles by these treams, it is found on closer inspection that 
the smaller mountain Rystcrns compm<ing the range, arc not by any 
means parallel to it in their longer axes. These minor systems, at least 
in the southern portion of the range, arc perhaps mo. t generally found 
in north and south bearings. The valley,; defining these minor ranges, 
have no doubt been formed by the ordinary processes of subacrial waste 
and erosion by small stl'eams, before the glacial pcl'iod, and when the 
dl'ainage system of the country may ba\e been altogether diffel'ont 
from the presen i. Of these valleys the lowest were afterwards adopted 
by the rivers, and deepened and modified by them. The rivers con 
sequently do not cut across the Coast Range with straight-sided canons 
disregai·ding its structure. The Fraser, owing to its greater size, has 
succeeded in cutting down its bed to an almost uniform grade from its 

Uniform grade. sources to the sea, and in doing so may be supposed to have modified 
more profoundly tha·1 any other of 1.he streams in question, the valley 
by which itorig~::rnlly found its way to the coast. Its wide delta, nearly 
at the pre. ent sea leYel, indicates, af' has eli:;ewhcre been pointed out* 
tlrnt the present relative p01:;itions of sea and land have been main
tained for a long time. From the . ea to Ilope, however, the stream 
is almost continuously bordered by banks of drift deposits and river 
wash, and in most places the flat land intervening between the river 
and the mountains bounding the valley is of some breadth. The 
cul'rent is also comparatively gentle, and the river in this portion of 
its course ii:; not now excavating its bed to any appreciable extent. It 
may encroach from time to time on the banks, but the addition of 
width to the stream on one side, leads but to the formation of wider 
gravel banks on the other. The history of this part of the Fra er 
Valley would in fact appear to be the same with that of the other 

•Canadian Naturalist New Series, \' Ol. viii., p. 2H. 
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fiords and sounds of this coast. Excavated chiefly duriug later Ter
tiary time, wiLh the land at a level considerably higher than the 
present, it became on subsequent depression a wide inlet, which, 
owing to the groat quantity of debris brought down by a large river 
like the Fraser, has long since been completely filled . To the north, 
we find in the inlets with smaller rivers, a limited area only of level 
delta-land where the rivers debouch. 

Above Hope the current of the Fraser becomes much more rapid but it Canons of the 
' Fraser. 

is on reaching Yale that the Rtream is found to be bordered on either bank 
by rocky mountain-sides. From this place to Boston Bar (26 miles by the 
road), the viLlley is confined and nanow, with steep, precipitous moun
tain-slopes of granite, gneiss, diorite and other crystalline rocks, to 
which litLle Roi l cliugs, the river flowing in a contracted rocky channel, 
in a succes ion of heavy r:ipids and" rifllcs." The rockR met with are 
thmm of the Cascade Cl'ystallinc series of the report already rcfencd 
to,* the ago and character of which receive attention on another page. 
At Boston Bar, the v:illey suddenly expan<lR to a somewhat greater 
width, the Hofler rocks of the Anderson riYer, or Boston Bar group,t 
at the same time appcari11g in its axis. The mountains, though now 
withdrawing n, little from the immediate banks of the river, do not 
appear to lose much in altitude. The views of the ranges obtained f;1;~00~~~1s of 

frnm the waggon road, however, do not gi;-c a just idea of the charac- Range. 

tcr of the Fraser Valley, or the mountains in its vicinity; for, on 
ascending to some height on any of those in sight (as for instance, 
those rising immediaLely behind Boston Bar), the immediate valley 
of the river i. seen to be a comparatively narrow depression in the 
centre of a wide, trough-like, though irregular hollow-one of Lhe 
great structural ;-alloys of the Coa;;t Range. It is not improbable 
that the actual valley of the Fraser may be duo chiefly to its own 
action of corrasion, wh ilc the predisposing hollow depends on the 
original flcxures of the roclrn and oLhcr causes before alluded to . From 
mauy points overlooking the river, viewH may also be obtained of 
g1·oups of high and ~now-c:ippcd pcalrn, which, in cluster;; here and 
there, dominate the average altitude of the lower summits. Somo of 
those are probably over 8,000 feet in height. 

Ten milcH beyond Boston Bar, or near the 36-Milc Post, the roclrn Mo•ozoic 

called by fr. Selwyn,! Lhc Jackass Mountain conglomerates, arc found, Rocks. 

forming a cliff an<l roek-sli<le to the right of the road, while t he BosLon 
Bar series continue on the loft, a few hundred feet distant. The section 
here displayed is described on a following page. The bods of the 
Jackass Mountain series were found during tLc past summer to extend 

• Report of Progro•s, 1871-72, p. 63. t Ibid , p. 62. t Ibid, p, 00. 
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southward to the AnderRon Rivel', cast of the T<'r:rner Valley. North· 
ward they stretch on the same general strike nearly to Lytt011, 
forming south of that place the rough cliff overhanging the river, 
known as the Jackass Mountain. Here, and also at the 36-Mile Post, 
fossils were found, and the rocks proved to represent a portion of the 
Shasta group of California. 

Fraser Valley From Lytton to Lillooet tbe Fraser Valley runs a few degrees weRt 
between Lytton ' 
•nd Lillooet. of north , following the direction of the inner ranges of the coast moun-

tains, which here have this bearing. The mountain!:! press close on the 
river in this part of its course, and rise in an almost continuous wall on 
either side, probably exceeding 5,000 feet in altitude in many plaecs. 
The river is extremely rapid, but grain is nevertheless carried down it 
in boats from Lillooet to Lytton, the boats being afterwards tracked up 
by IndianFJ with great labor. Between the steep slopes of the mountains 
and the rivet', there is generally a certain width of land with more 
gentle inelination and nearly free from timber. This iR too rugged, how
ever, for cultivation, which is limited to the gently sloping apron-like 

"Fans." areas of certain " fans " * which have been formed at the entrance 
points of streams, and are abruptly terminated in the axis of the 
valley by the trench-like excavation which the river has made for itself 
in the most recent period. All the patches of land suitable for 
farming appear to be already taken up, and the stock ranges in the 
vicinity of the river are quite limited in area. In the bottom of the 
valley the bunch-grass has almost disappeared, owing to the number 
of Indian horses engaged in packing, on the trail. About twenty-two 
miles above Lytton, near Forster's Bar, the main valley turns a little 
to the west, while that of a small stream continues nearly in the 
gcncptl direction ot the lower reach. This is followed by one trail, 
while the second follows the bank of the Fraser. In travelling by the 
first, mentioned, tbe valley ifl found to run directly through to Fountain, 
where it again joins that of the Fraser. A watershed occurs mid-way, 
with an elevation of 2,600 feet, beyond which the water flows to the 
Fraser by Fountain Creek. 

At Fountain the Fraser makes a sharp bend, running nearly east 
and wm;t, for a short distance. Above this poi11t the valley again resumes 
its north-north-westerly bearing, which it maintain!:! apparently with 
considerable regularity to the moulh of the Chilcotin. 

Old route to A good waggon road exlends from the cast bank of the Fraser, 
the interior. opposite Lillooct, to Clinton, a distance of forty-seven miles. Lillooet 

was a place of considerable importance some years ago, before the trunk 

' See F. Drew, F.G.S., on Alluvial n.nd Lacustrine deposits and Glacial Recorcls of the Upper 
Inclus Ba.sin, Quart. Journ. Geol. Soc., 1873, p. 441. 'rhis term is adopted as a convenient oue to 
designate deltas of a certain class, abundant in this region. 
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toad by the F1·aser and Thompson Valleys, between Yale and Clinton, 
was constructed. At that time all communication with the interior of 
the Pl'ovince was maintained by a route following the Harrison, Lil-
looet, Anderson and Seton lakes, with intervening portages. On crossing 
the Fra er at Lillooet this system of broken carriage came to an end, 
and goods were consigned to trains of pack animals for transport to 
Carihoo. Lillooet is at present the centre of some farming industry. Farming. 

It iR said to be at an elevation of 862 feet only above the sea, and beans-
which form an important article of diet-are grown here for the supply 
of the greater part of the interiol'. No serious frosts interfere with 
agricultUl'e on this part of the Fraser; melons, tomatoes, anJ. other 
tender vegetables come to maturity, and grapes have been successfully 
cultivated. 

At Lytton the Thompflon River unites with the Prnser, and while the 
valley of the latter continues northward, nearly following the general ftf~:;:~son 
direction of Afriko of both the Boston Bar and Jackass:M:ounfain series, 
the former coming from the east nearly at right angles, cuts across a 
great thicknoRs of greyiRh granitic, gnoissic and dioritic rocks, of the 
Cascade Cl'ystalline series of the preliminary classification. A few mileR 
flll'Lhor up the Thompson, volcanic rocks of Tertiary age, forming an 
extension of those of the Nicola Valley and smrounding rogionfl, which 
arc more fully described on a following page, appear on the east side of 
the waggon road. The river valley soon again as umes a nearly north 
and south direction, and volcanic rocks continue to characterize its 
eastern bank, and also to appear in small outlying areas on the opposite 
side, in contact with the granite rock , till Spence's Bridge, or Cook's 
Feny, at the mouth of the Nicola, is reached. 

A few miles above this place, on the road, limestones of the Cache 
Creek series appear, and with their associate quartzites and other rocks, 
occupy the greater part of the valley to Cache Creek. An area of 
1.fosozic roclc, pL'obably of Cretaceous age, but the limits of which are 
iiot precisely known, occurs, however, near Cornwall's, midway between 
the two places. This portion of the Thompson Valley ifl wide, with 
some considerable areas suitable for cullivation, and though the bill!! 
appear to rise very steeply on each side, they afford extensive grazing 
priviligcs. In the lower parts of the valley the bunch-grasfl has been 
for the moRt part destcoyed by over-feeding. 

The main waggon road between Cache Creek and Clinton follows the B9nararte 

right bank of the Bonaparte for some miles, and then leaving the rivce River. 

continues i1orth-wcstward in a wide valley which has been called Glen · 
Hart, in which are several Rmall lakes and pools. The lower part of 
the Bonaparte Valley is so wide as almost to be comparable with that 
of the Thompson, but aboYe the point at which the road leaves it, it 



P>tvil lion 
Mountain. 

12 B GEOLOGICAL SUR"\fEY OF CANADA. 

narrows prcLLy rapidly, and holds YCLT liLtle land Ru;tcd to agriculture, 
or even fit to produce hay. The slopes are, however, open and afford 
some good pasturage. The stream itself is , mall, and can be forded 
easily at low water wherever the bottom is hard. 

South of Clinton, and between Glen Hart and the Fraser River, is a 
high region, penetrated on several sides by deep valleys, but without 
conspicuous rugged peaks. This is known as Pavillion Mountain, and 
is crossed by the road before mentioned which Tuns from Clinton to 
Lillooet. The Toad on leaving Clinton follows a wide valley south
westward to Kelley's Lake, which discharges to the FTaser. It then 
ascends from the valley, and passes over the summit to the western 
entrance to Marble Canon. From Kelley's Lake, a branch road, which 
in 1877 waR unfinished, leads north-westward, toward Canoe Creek on 
the Fraser. It follows another wide valley, which appearR to coincide 
with the strike of a belt of slaty rooks, and is bordered to the north
cast by a range of rugged limestone mountains, reaching an elevation 
of about 6000 foot. Little soil or vegetatio11 appears on the upper 
slopes of this range, which in this respect, and the white color of 
the component rock, resembles that bordering the north-eastern side of 
Stuart Lake,_ 

Cnuscsoflakes. Kelly's Lake is small but deep, with the usual shallow margin 
extending a few yards from the steep shores. Ii appears to be held in 
by a sleep fan which has blocked the valley. The little lakes or pools 
in Glen Hart above noticed, are in some cases evidently formed in the 
same way, by the inwash of Lho hills stopping the natural drainage of 
the valley. One or two of them, howcvet., can scarcely be acoounLcd 
for thus, but have probably been hollows loft between terraces which 
have Rproad from the bases of surrounding mountains when the great 
valleys wcl'o filled wiLh water at a high level. 

~1it~~(8~~~k. Marble Canon and the lower part of the valley of Hat Creek form 
togoLhcr a valley nearly transverse to the general strucLure of the 
counLry, and running between the Frasol' and Bonaparte, south of the 
so-called P:willion Mountain. ifarble Canon lies in a bearing nearly 
north-wosL and south-east. It is about ten miles in length, and dom~ 
not appeal' to depend on any evident sLrucLnral fact of the rocks in 
its viciniLy. It may not improbably owe its existence to Romo fracture 
or sysLom of fracLureR, which has loll to the erosion of the maRRivc and 
contorted bods of marble and limestone which form iLs sides. It is not 
an absolutely perpendieular-sided chasm, but a skaighL valley from 

. half a mile to quarter of a mile wide, shut in on either side by cliffs 
and rugged mountain-. lopes, which rise at least 2000 foot above it. 
The drainage of the valley hmi originally been to the south-westward, 
as is eYidcnccd by the higher level of the Routh-eastern end near the 
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bend of Hat Creek, and the faeL tbat the valley ii:; here much con
tracted, and can be ;ihewn Lo have a true rocky fiool' almost at the 
prci:;cnt level of Lhe :;urface. Two narrow lake..;, deep, and of Lhe most 
beautiful blue color, lie in the boLLom of the canon. The first of these 
ii:; caused by a broad fan, pushed across the valley by a strc:im flowing 
from Pavillion Monntain, and is four milrn:1 in length. The second, 
lying higher up Lbc valley, is separated from thii; by about Lbrec
q uartcrs of a mile of meadow and open woodland, based on an irregu
larly i;loping surface formed of material from the ba:;cs of the bills, 
which bas apparently been spread ouL aL a former period below water. 
It i'4 a mile in length, and on Lhe southern side a thread-like cascade 
fall:; in Lo it from a cliff of great height. 

The upper part of Lhc Yalley of IlaL Creek lies nearly north and ~~~~~~s of llat 

south, in a wide valley based on Tertiary deposits. To the northward 
iL becomes a rolling hilly region, and is bounded in this direction and 
to Lhc west by still higher rocky mountains. The whole region is in 
great pal'L open, covered with bunch grass, and constitutes a fine stock 
range. At the eastern entrance to Marble Cafion, Ilat Creek adopts 
an east-north-emitedy general colU'se, and flows to the Bonaparte. 
The lower part of the valley becomes contracLcd, and is hemmed in by 
i:;lcep mountain-slopes of Tertiary sandstones and conglomerates. 

Near Cache C1·eck the Thompson Valley again turns abruptly oa<>L- ~~~~l//;~.~~k 
ward, Lhe Bonapal'to, from the north-west, joining iL at the angle. toKamioops. 

The main waggon road to Cari boo follows Lho latior in a general way 
for some distance, while a branch road, to Kamloops, oLc., goes east
ward by the Thompson Valley. At Cacho Crook the peculiar quartzitos 
and other rocks of the Cacho Ct'cek formation of the pl'eliminary 
cla;;:;ifioation arc well shown, but on proceeding eastward on the road 
towal'd Kamloops, those arc found to be almo:;t immediately covered 
by Tertiary igneous rooki;. .For about eight miles, the road follows a 
wide hollow, which nms from the Bonaparte, at Cache Creek, across 
Lhc angle formed by the junction of that rivet· with the Thompson. 
Thii; hollow has all th9 appearance of having been aL one Lime the 
courtic of a river, but whether the Thompson may have flowed through 
it to tbe Bonaparte, or the latter to join the Thompi;on, it is impossible 
Lo doLcrmino. lL is now scpal'nted from the Thompson River, which 
run;; at a level considerably lower, by a little range of rounded hills, 
1·ising to a height of probably 200 to 400 foot above the road, 
while to the north, hills of Tertiary igneous rocks rise in the firnL 
i JU:!lancc to from GOO to 800 feet, and then conti nuo in a11 irregular 
ascent till the general level of the plateau above is reached. Severn! 
good farms, with an abundant supply of water for irrigaLion, arc 
:situated in this hollow. 
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The so-eallcd Right-mile Creek flows into the Thompson from the 
north, near the junction of the valley of the latter with the hollow 
above deRcribed. This stream, in October, 1877, was estimated to have 
an average width of about six feet, with a depth of six inches, and•rapid 
cul'rent. From this poiut the main Thompson Valley continues nearly 
due eastward, the distance to the lower end of Kamloops Lake, aL 
Savona's Ferry, being about eleven miles. 

~~i1~~cf~~n';r The valley is a wide trough, whi('h would appear at first sight to 
q~che 9reck to be bounded on both sides by mountairn but is in reality like S.tvona s. . , ' 

Slopes of tbo 
plateau. 

that of mm;t of the rivers of this part of the interior, exc:waLed 
in an irregular plateau, and is far below Urn general level of Lhe 
country. It is about a mile and a half in width from the bases 
of the rocky hills on either side, and though these run into points con
stricting iL somewhat in places, its average width is well maint:lincd. 
It is floored throughout with detrital deposits, chiefly gravel and sands, 
which arc generally more or less distinctly terraced, but seldom show 
any great breadth of flat land at any one leve1. The river itself 
follows in this wide valley a tortuous course, making broad curves, 
which touch several times upon the rocky eides of the southern margin 
of the trough, but elsewhere show only moved material. The rocky 
bottom of the valley must be at a depth com•idcrably greater than 
that at which the river now flows. Two miles from Savona's Ferry, a 
stream called Defoant River on Trutch's map but generally known as 
Dcadman's Creek, joins the Thompson. It is lai·ge and rapid, and to 
it must be attributed a great part of the debris forming terraces in 
this part of the Thompson Valley, and very probably al:;;o the blocking 
of the valley which has been the immediate cause of Karnloops Lake. 
The valley of Deadman't:> Creek can be seen . running up into the 
plateau to the north, with well sustained depth, for about ten miles; 
its general course bci ng N. 1° W*. No streams of any importance join 
the Thompson River from the south, iu this part of its course. 

The broken rocky hills which immediately bound the valley, arc 
continued upwa,rd in irregular slopes to the higher portions of Lho 
plateau on each side, steep rocky declivities and cliffs frequently 
appeari11g. In following the trail which runs from Three-mile Creek 
and Savona's Forry to strike the Thompson again below its great bend, 
nearly opposite Cornwall's, one travels for some distance along the 
southom margin of this part of the valley, the general relations of 
which arc then more clearly seen than when in the hollow itself. The 
t:>loping margin of the plateau above the edge of the abru1)t ·ides of the 

• This with other bearings throughout the Report arc with reference to the tri.c meridian. 
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trough, with an elevation of about 3000 feet, is seamed with small 
streams and water courses-many of them d1·y in summer. To the 
south, it risot> gradnall y to higher ground, which has the appearance 
or a range of hills, but in reality stands little above the general level 
of the higher parts of tbc plal.eau, which must. bore average 4500 foot 
in oloval.ion above the sea. From ccrlain points good views arc 
obtained of the region uorth of the valley, and it is only when thus 
seen from a height that the apparent irregularity of the hills as viewed 
from below is lost in a comparatively level sky lino. In examining 
the Tertiary igneous rocks in the valley beneath, there appears to be fnc~f1i~,'j~,~ocks 
some comploxiLy in their arrangement, duo to smaJ l local dit>ilU"bancos. syncli1mls. 

In viewing them at once, however, from the opposite side of the valley, 
a general grand uniformity becomes apparent. Thus seen, these rocks, 
which arc in great thickness, seem as a rule to dip at low angles away 
from the valleys. Thus, in the angle between the Thompson and 
Deadman's Creek, on the west side, they dip north-westward, in that 
between the same river and the Bonaparte, north-eastward, and in the 
intermediate region, there is very little noticeable dip, or if any a 
general inclination northward. In the centre of the block thus 
cnclo8ecl by river valleys arc the higher regions of the plateau. 

Tbo arningomont of sauom·-shaped synclinals in the higher country 
between the rivers, was suspected in several other localities examined 
last 1mrnmcr, but hero most clearly seen. These general dips arc very 
low, and ean be detected only whore Lho comparatively undistu~·bod 
rocks of the Tertiary are found, and then, as a rule, not unless bl'oad 
general views of their arrangement, in regions not too thickly masked 
with trees or soil, can be obtained. Superimposed on the sharp and 
irregular fiexurcs of the older rocks, it would be impossible to discover 
them, though they may ha\e boon potent in giving form and direction Influence of 

. . . . . structure on 
to the modern river valleys, many of which are 0Lbcrw1se very difficult position of 

to account for . If such a general buckling up, or gentle flexure of the valleys. 

surface occurred, oven in many localities where the Tertiary igneous 
rocki; are sti ll apparently horizon Lal, it must have boon in post-Miocene 
time:;, when tbe older rocks wore already fully metamorphosed, and !ho 
Tertiary volcauic rocks probably aL loa:;t corn plctoly hardened. It mu8t 
h<tvc been a bone.ling in the cold of strata ttlrcady solidified, and conse-
quently accompanied by cxtont>ive cracking along anticlinalt>. Among 
oLhcr important deductions which would flow from this theory if it can 
be shown to have any wide tipplicability, is that the Miocene and p1·0-
~'[iocenerivers may have had cour:;cs entirely diffcrcut from the modern, 
and if such exist search should be made for them in the auriforous 
dio;triclt>. 

'l'he igneous rock:; or Tertiary age, already several times roforrod to, . 
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arc thot:ie characterizing thi8 vttlley. Older rock8 abo occul', the area 
or which, as near a8 I have been able to define ii, iR Rhown on the 
accompanying map. These and the overlying 'l'crtiary rocks arc also 
more fully described in a following part of this report, devoted to Lhc 
systcmaLic treatment of the rock formaLions. 

This part of the Thompson Valley ha8 been somewhat fully described, 
as it scrvc8 in some respects ::t8 a type of many othcri;, some containing 
large river;;, an<l other;; not much inferior in Hizc holding small brooks 
only, wiLh which the plateau country of this part of the interior is 
seamed. The valley itself, though wide, docs not afford mnch arable 
land, from the broken character of the bencher; and fans of detritus 
filling it, their frequently stony chai·actcr, and the impo:;sibility of 
bringing water for purpoRcs of irrigation upon many of them at a 
moderate cost. In the valley trees arc scarce, and represented only by 
the yellow pine ( Pinus ponderosa), which growl:! in clumps here and 
there. Bunch-grass and the small sage ( Artemisia frigida) are the 
eharacterif:!lic plants of thi;; and other similarly i;ituatcd dry valleys of 
the interior. Both of these plants arc valuable as food for cattle and 
honies, but here, as in many other localities, the former has already 
been almost entirely destroyed in the lower parts of the valley, by the 
careless herding of the large bands of cattle now owned in the count.ry. 
The broken and declining edges of the plateaux on all sides still main
tain, however, a luxuriant growth of bunch-grass. They are in some 
places dotted here and there with trees, in othcri; lightly timbered with 
yellow vine, while thicketi; of poplar and a denser growth of Douglas 
fir are found only on the borders of 8treams, or other clamp spots. It 
is eounLry of this sort which forms the valuable cattle ranges of the 
southern interior of the Province. The higher parts of the plateaux 
more remote from the rivern often become dcni:;ely wooded. 

Lakes and pooli:; arc everywhere found on the high lancli:; above the 
river valleys. They arc frequently without outlet, and in consequence 
saline, and often serve as the breeding and feeding places of vast mulLi
tudcs of water-fowl. On ascending to the plateau immediately south of 
Savona's FcITy, numcrnus small lakclct~ and pools are found scattered 
over the rough smfacc, through which solid rock protrudes in places. 
These do not seem to be related to leading valleys, and arc at different 
levels, and generally show rather bold banks, with occasional small 
rounded islands in their midst. The imprcst:iion convcyc<l by the mode 
of their occurrence here is, that they occupy deprCH8ions in clrin dcposi ti-;, 
which have been irregularly piled on a rough rocky surface. In follow
ing the trail above mentioned wc:;twarcl, other lakelets arc found, some 
of thorn larger than those just dcscribcll, with flat land surrounding 
them, othcri; arranged in series in litLlc valleys, and evidently resulting 
from interruption of drainage in these by wash from the sides. 
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Kamloops Lake, from its outlet at Savona's Ferry, to its head, occu- Ka.mloops 

pies seventeen and three-quarter miles of the continuation of the Litke. 

trough-like valley which has been described. Its western end, for a 
length of five miles, has a course of N. 70° E. From this point it turns 
abruptly to a bearing of S. 65° E., and continues thus to its upper or 
eastern end, a distance of twelve a,nd three-quarter miles. Its average 
widLh is about one and three-quarter miles. In the general parallelism 
of its sides, and its length, much in excess of the width, Kamloop 
Lake resembles most of the larger lakes of British Columbia, which 
must have much in common in regard to their origin. Both sides of 
the lake may be said to be mountainous. The north bank rises proLty 
abrupLly from the water's edge, in all parts of its length, with the 
exception ouly of two or three small steeply-inclined deltas, or faus, 
caused by brooks, and the large flat at the mouth of the Tranquille 
River. The mountains are rough, rocky, and afford comparatively small Shores of the 

grazing areas. On the south side, while the land eventually reaches, in la.ke. 

the higher parts of the plateau, a level not much inferior to that on the 
north, it slopes more gradually, forming a wide, undulating belt of 
bunch-grass country, through which rocky hills project in many places. 
Near the east end of the lake are two bold cliffs, the fronts of which 
plunge at once into deep water. That on the north shore is known as 
Battle Bluff, that on the south as Cherry Bluff. The former derives its 
name from an Indian legend, and on a surface of smooth, glacier-
polished rook on its front, a few feet in area, traces of red paint are still 
to be found, and said to have been renewed from time to time in mem-
ory of a conflict. 

The only streams of any importance falling in on the north side 'fributa.ry 

are,-Copper Creek, four and three-quarter miles from Savona's Ferry, streams. 

and Tranq uille River, two miles from the east end of the lake. On the 
south side,-Three-mile Creek, two and a-half miles from Savona's, and 
Che1Ty Bluff Creek, six and a-half from the east end of the lake. The 
only cultivated land bordering on the lake is that of the delta-flat of the 
Tranquille. 

The geological structme of the lake is more fully described elsewhere, Ge~era.I Geo

but may be briefly explained here. It is much complicated by dis- logrnal fe:itures 

turbance. The rocks about the east end of the lake are chiefly of old 
volcanic m::tterials, characteristically developed in the hills south of 
Savona'8 .Feny. These are in some places volcanic breccias, but arc 
overlain irregularly by newer breccias and conglomerates formed eh iefiy 
of thoit- maLerial, and of Terti::try age. Tertiary igneous rocks, wiLh 
some grey and blackish well-bedded tufaceous and argillacoous rooks 
of the amo ago, characterize the who1o eastern part of the lake. Cherry 
and Battle Bluffs are somewhat peculiar in their chaL"aoter1 ancl probably 

2 
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represent the shattered and highly altered rocks forming in Tertiary 
times the sub-structure of the accumulation about a volcanic vent, from 
which most of the Tertiary igneous rocks of the neighborhood may have 
been derived. In the highly altered rocks of Cherry Bluff deposits of 
magnetic iron ore, elsewhere described, occur. 

The lake itself is very deep, and pretLy uniformly so. In most places 
the shores are bold. but where shoals occur, as at the mouths of some of 
the entering streams, they extend only for a limited distance, and then 
slope down steeply into deep water. When not affected by local circum
stances, the average depth of the lake may be said to be three hundred 
feet. The deepest spot found, in :fifteen soundings, made in different 
places from end to end of the lake, was nearly abreast of Battle Bluff, 
about equidistant from the north and south shores. Here the depth was 
four hundred and :fifty feet. There is no evidence to show that the lake 
is a rock basin, on the contrary, as we have already seen, detrital 
deposits only occur in the bottom of the wide valley of the Thompson, 
below it, and the immediate cause of the damming up of the waters of 
the lake is probably to be found in the mass of material brought down 
by Deadman's Creek. This appears, however, for the most part, to 
have been distributed as it is now found at a time when the whole 
valley was :filled with water at a higher level. Three-mile Creek has 
already, by projecting a long delta, or fan into the lake, much con
stricted it near the lower end, and in course of time must cut off this 
portion altogether, making of it a smaller separate lake. If the bank!:! 
formed at the mouth of the Thompson where it enters the lake at its 
east end, do not extend so rapidly as to coalesce with the Tranquille 
delta before it touches the south shore, the same process of division 
must also occur here in the futUl'e. 

The town of Kamloops is situated at the junction of the North and 
South Thompson Rivers, seven miles above the head of the lake. From 
its position in the centre of the stock-raising region of ·the Province, 
and the extensive system of navigable lakes and rivers which bring it 
within easy reach of considerable areas of fertile farming land, it 
appears destined to become a place of some im1)ortance; though it is 
possible that if a railway be constructed to the coast by the valley of 
the Fraser, some place near Savona's Ferry, at the lower or western 
extremity of the system of water communication, may eventually 
supercetle it. In the angle formed by the junction of the two rivers is the 
Indian Reserve :flat, behind which rises a steep and rocky snmmit, gon-

.\fount St. Paul orally known as Mount St. Paul. This bas a height of 2,430 feet above 
the rivers, or 3,570 feet above the sea. It is nearly isolated from the 
neighbouring hills, a deep valley lying north of it,'from which comes 
the stream which has formed the gently sloping fan, or delta, of the 
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Indian Reserve, and from it on a clear day a very extensive view of the 
surrounding country may be gained. From this elevation the summits 
around are seen to be nearly equal in height, and coalesce to fol'm an 
almost unbroken horizon-lino. This is especially the case to the north-
wcstward The great extent of open or partly wooded and well grassed Grcnt extent of · . ' grass country. 
land vii;iblc on all sides is a striking feature, and explains at once the 
case with which large numbers of cattle and horses are raised in the 
district. (See Plates I and II.) 

The wide and straight valley, carrying first the waters of the South 
Thompson, and eventually, below Kamloops, the waters of both this Vnlley ofKam 

and the North River, is joined nearly at right angles by a similar wide loops Lake. 

trough-like depression, carrying the latter stream. From this point of 
view it is apparent that Kamloops Lake is merely, as it were, a minor 
i11cident in the topography of the great valley, which differs in no 
marked respect in this part of its length from its general aspect. It 
may also be noticed, how a rise in the level of the water of the lake, 
small in comparison with the depth of the valley, would cause it 
to extend very far both up the North and South Rivers. That it has 
clone so at some former period is clearly shown by the numerous and 
well-formed terraces with which the valleys are fringed. Another 
feature, pretty well shown here and freq uontly observed elsewhere, is 
the existence of a second shelf, or minor plateau, between the flat land 

f h 11 b d l t. f h l d Th' . . Minor plateau. o t ova ey- ottoms an average e eva 10n o t e up an s. is ism 
some cases accentuated by the addition of terraces of <.l.rift material, 
but is not entirely caused by this, buL impressed besides in the rocky 
substratum of the country. About Kamloops the average level of this 
lower plateau may be taken at 1,100 feet above the rivers, or 2,240 feet 
above the sea. It is, of course, much complicated, when viewed on 
the ground, by the minor elevations of its surface, and the valleys of 
streams, but a plane at about this height would more nearly than any 
other coincide with the greatest area of surface near one level. 

The North Thompson V alloy, described at some length by :Thfr. Selwyn North Thom p

in a former report,* need only be r.oticed hero in general to1·ms. Thero son Va.lloy. 

arc already several sottJers in the lower part of the valley, aud a small 
saw-mill, supplying Kamloops with lumber, has also been erected. The 
valley ii; probably tt mile in average width between the bases of the 
hills, which appear to rise from 1,500 to 2,000 feet above the river in 
its lower portion, becoming somewhat higher no rthwat·d. The farming 
land consists of benches or terrace-flats, which bordo1· the river genonilly 
on both sides, and arc never wanting either on one side or the other, 
as far up as the mouth of the Clearwater. Only those on which a 

"' Report of Progress, 1871-72, page 25. 
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supply of water for purposes of irrigation can easily bo brought have 
been utilized. If required, a great part of this valley from Kamloops 
up to Victoria Point, at the mouth of the Clearwater,-67 miles-and 
even beyond this point, could be brought under cultivation, by leading 
water from more distant sources, Ot' raising it from the river itself by 
means of wind-mills. Before reaching the Clearwater, however, irriga
tion would, probably, from the greater rainfall occurring there, cease 
to be necessary. The areas suited for stock rangeH in the hills above, 
though extensive, are not so limitless as further south. To the west, an 
undulating and partly open plateau stretches towards the sources of the 
Bonaparte, with an elevation of about 3800 feet above the sea. Much 
of this resembles the "Green Timber" plateau, crossed by the waggon 
road north of Clinton, and like it, is based on basaltic rocks, Two 
streams of some importance join the North river from the east, below 
the mouth of the Clearwater. The first of these is known as Louis creek, 
twenty-eight and a-half miles above Kamloops, the second, three miles 
further on, as the Barriere river. The latter, as its name imports, is 
sometimes crossed with difficulty in the spring. 

The lower part of the North Thompson Valley is thinly timbered, 
chiefly with yellow or pitch pine (P. ponderosa), but about thirty miles 
above Kamloops, with evidence of increasing rainfall, t.he timber becomes 
notably thicker, and is quite dense before the Clearwater is reached. The 
yellow pine continues to appear on dry slopes favorable to it, for some fifty 
miles up. The cedar ( Thuja gigantea) found for the first time at about 
the same place, becomes quite abundant at the mouth of the Clearwater. 

The occurrence of coal on the Indian Reserve, forty-three and arhalf 
miles up the river, was the cause of my visit to it. The rocks on the 
left or east bank, are chiefly old and much altered volcanic products, with 
limestones and quartzites. Those on the right bank are in the main 
referable to the Tertiary volcanic period. The river, however, does not 
strictly follow the dividing line between the two classes of rocks. 

The wide valley of the South Thompson continues nearly due east
ward from Kamloops for about twenty miles, when it bends rather 
abruptly to a course of north-east, and in sixteen miles is found 
flowing out from the west end of Little Shuswap Lake. This lake 
with the Great Shuswap Lake is separately described on a following 
page. The south Thompson is clear, and in summer warm, the waLol' 
having deposited all its sediment, and been exposed to the sun and air 
for a considerable time in the great system of lakes at its head. In 
these respects it forms a marked contrast to the North River, the 
water of which is cold, even in the height of summer, and always very 
turbid, with a fine white sediment, in which minute spangles of mica 
may often be detected. This in part no doubt comes from glacier 
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sources m the mountains, but is also added to by the constant cutting 
away and re-arrangement of banks of white silt, occurring in some 
places on its margin. 

In m'lst respects the South Thompson Valley much resembles the Valley of the 

lower part of that of the North Thonpson, though the hills bounding it ~g~th Thomp

are neither so uniform in their height nor so even in their contours; 
this difference implying that the plateau is here less regularly main-
tained. The area of cultivated land on the South River is also less than 
on the North, owing to the very general absence of the flat benches, 
above described. The benches or terraces on the south Thompson are 
at a higher level, and instead of consisting in great part of river-washed 
material, are older, and formed of hard, fine, white silts, which have 
been deposited in the bottom of a lake formerly filling the valley. 
These, though affording a very fertile soil, have under the prolonged 
action of denudation, been cut up in many places into innumerable 
little ravine and gullies, which, with the natural inclination of the 
remaining portions of their original surface toward the axis of the 
valley, renders them difficult to irrigate. With the exception of three 
streams on the south side-Campbell's Creek, twelve miles from 
Kamloops; Duck and Pringle's Creek, seventeen miles from the same 
place ; and Chase's Creek, at the outlet of Little Shuswap Lake-
very litile water falls into the valley. This arises partly no doubt 
from the great aridity of the climate, but also indicates that the sources 
of other streams can not be far from the banks of this trough to the 
south and north. There are, however, some very pretty farms on the 
south Thompson, and spots yet unoccupied, which, though covered Farms. 

with "rye grass" (Elymus condensatus), and in places whitened with 
saline efflorescence, could be turned into fertile fields by irrigation. 
An extensive flat, standing at a height of about twenty feet above the 
river, is found at the lower end of Little Shuswap Lake. Its area 
may be nearly two square miles. Three farmers are settled here, and 
these are the furthest up in this direction. 

The Shuswap Lakes. 

These lakes now form the upper part of the South Thompson Valley, Shuswap Lakes 

though there is reason to believe that the greater part of the region of 
which they at present receive the drainage, at one time discharged south-
ward into Okauagan Lake by the Spallumsheen* Valley. They occupy 
deep and comparatively narrow valleys in a mountainous region on the 
western border of the Gold Range, which here, with a considerable 
width of high summits, separates the hcad-w~ters of the Thompson and 

• Also written Speylumacheen, Spillamsheen, etc. 
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Okanagan from the Columbia River, and with other lakes to the north 
and south, which bear the same relation to the Gold Range, represent, 
and are probably homologous with the deep fiords which penetrate the 
Coast Range of the Province. 

The Great Shuswap Lake,with its various arms, and the Litt~ Shus
wap Lake, have together an aggregate coast line of about 210 miles, 
without measuring into any bays less than a mile in width. Great 
Shuswup Lake may be said to consist broadly of two rudely parallel 
portions, which are connected by transverse reaches. The actual area 
of these, however, represents only a portion of the valleys in which 
they lie, the latter being in all cases continuous beyond the ends 
of the lake and carrying a river or large stream. Little Shuswap Lake 
is separated from the lower end of the main division of the great lake 
by a stretch of low ground, lightly wooded and probably fertile, which 
occupies the valley, with an area of about three square miles. This is 
a fan, or de lta, produced by Adams' Creek, a large stream which here 
en tcrs from the north; the length of river now connecting the two lakes 
being pressed against the southern margin of the valley by iLs accumu
lations. The main division of the Great ShuswapLake may be described 
::ts consisting of two reaches, the first, or that nearest the little lake, 
being called the South-west Arm, and stretching for about twenty-five 
miles in an east-north-east direction. The second reach may be called 
the Seymour arm, from the name applied to a little settlement which 
was established at its head, as a point of departure for the gold mines 
on the Great Bend of the Columbia. This has a geneml north-north
easteL"ly course, with a length of twenty miles. The settlement of 
Seymoul' is now entirely abandoned, not a single building remaining 
intact. A line drawn across the angle formed by these reaches of the 
lake, between its two extremities, has a length of forty-three and a-half 
miles. A large stream from the Gold Range enters the head of the lake 
at Seymour. 

The second division of the lake is connectel:l with the first at the 
angle made by the two reaches just ·described, by an opening about half 
a mile in width, known as Cinnemousun Narrows. This division has a 
total length, following its general course, of about forty m{les, running 
south-westward to form the Salmon Arm, and in the opposite direction, 
the North-east arm. The former receives the Salmon River, and a smaller 
stream from White Lake, a sheet of water lying in the country between 
the two divisions of Shuswap Lake, just referred to, but which was not 
visited. The North-east arm is continued northward toward Seymour 
by a low valley in which lies a small lake; north-eastward by a valley 
penetrating the Gold Range. The third, or south-eastern division of 
the lake, discharges into the Salmon arm by the Schickmouse Narrows, 
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a constriction caused by the delta of Eagle Creek, a large stream which 
enters from the north-east. It may be called the Spalh1mt:iheen arm, and 
receives the Shuswap or Spallumsheen River at its southern extremity. 
It lies north-north-cast and south-south-west, is about nine miles in length, 
and narrower than other parts of the lake. 

The elevation of Shuswap Lake is about 1, 160 feet. Elevation. 

The country bordering the lake is almost everywhere mountainous, 
frequently rising at once from the shore to an elevation of 3,000 feet, 
while beyond the heads of the Seymour and North-east Arms, mountains 
holding much snow, and with glaciers in their intervening valleys, ~g~r;~r,1g the 

appear. These are those of the axial portions of the range, and probably lakes. 

have in many cases a height above the sea level of considerably over 
7,000 feet. Portions of the south-east arm are, however, bordered by 
low land, especially on its northern shore, where Scotch Creek has 
formed a delta of considerable size, which will doubtless eventually 
stretch across the valley and divide the lake, as that of Adam's Creek 
has already done. About Seymour a similar flat area is found, and low 
country, as already described, runs southward to the bead of the North-
east Arm. The delta and flat land of the lower part of the valley of 
Eagle Creek constitutes still another exception to the generally moun-
tainous character of the region. The wide :flat-bottomed valleys of the 
Spallumsheen and Salmon River in southward continuation of those 
occupied by the arms of the lake have before been alluded to. There 
is also about the extremity of the Salmon Arm, in addition to what may 
be considered as the immediate delta of Salmon River, several square 
miles of flat or gently undulating country standing less than three 
hundred feet above the lake. This is continued north-westward by a 
transverse val ley to Blind Bay, on the south-west arm. 

To a mass of high land opposite Cinnemousun narrows, the name of Conspicuous 

Angle Mountain was applied. It is plateau-like when viewed from a Mountains. 

distance, and has an elevation of about 4,900 feet above the lake. Granite 
Peak, west of the extremity of Salmon arm has an elevation of 5,463 
feet. Mount Ida, south of the same place, and prominent as stand ing 
in the midst of a low country, 4,160 feet. 'l'he north and south Queest 
Mountains, standing east of the north-east arm, are 5,522 and 5,921 feet 
respectively above the lake. To the numerous summits less conspicu-
ous than these, which by their comparative isolation are remarkable, 
no distinctive names have been applied. 

On the farms situated on the Thompson, immediately below Little Vegetation. 

Shuswap Lake, irrigation is found necessary, but in approaching 
the Gold Range there is every evidence of increased rain-fall, these 
mountains evidently constituting a second zone of precipitation, 
like that which the westerly winds first encounter in the Coast 
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Range. Pinus ponderosa, the characteristic tree of the dry coun
try, occurs along the northern side of the South-west Arm to Scotch 
Creek, where it disappears. Near the south-western extremity of the 
Salmon Arm it is again found, though not very abundantly. The 
remainder of the region bordering this system of lakes, whether moun
tainous or flat land, is densely wooded, the vigorous growth of timber 
ceasing only at elevations over 4,000 feet above the lake. No land exists 
suitable for agricultme, except on a very limited scale, on which much 
labour would not in the first instance have to be expended in removing 
the forest, but in course of time productive farms will doubtless occupy 
the areas of low land above indicated. The most promising localities 
are those near the extremity of the Salmon Arm. 

The timber is not usually of very great size, but much may be found 
quite suitable for the manufacture of lumber. The Douglas fir, spruce, 
and cedar, are most abundant, the latter, howevel', being confined to 
certain localities. Timber fol' fencing and other purpoties is already 
obtained from the lake for the supply of Kamloops and neighbouring 
portions of the Thompson Valley. The upper reaches of the Seymour 
and North-cast Arms are evidently vel'y deep, the rocky cliffs at their 
margins plunging at once in to deep watet·, or en<l.i ug in slopes of broken 
fragments which lie at a high angle. No soundings were made here, 
however, and in the lower reaches oft.he south-west arm the depth was 
found Lo be less than in Kamloops Lake. In mid-channel between 
Copper I land and the north shore it is 138 feet; between the same 
Island and the south shore, 198 feet. This was also found to be the 
depth of the centre of the lake a few miles south-west of Cionemousun. 
In the ceutre of Little Shuswap Lake, 156 feet was found. Stern-wheel 
steamers of light draft, such as are usually employed on the western 
rivers, ascend the South Thompson with ease from Kamloops Lake, 
and all parts of the Sbuswap Lakes are accessible to them. Passing 
into the Spallumsheen arm, they run up the river of the same name for 
about twenty miles to the settlement, and carry produce thence back to 
Kamloops. No regular communication by this route is, however, yet 
maintained, the steamer making several trips in the year, as occasion 
may require. With the North Thompson, which may be ascended by 
good steamers at most stages of the r.'.ver as far as the mouth of the 
Clearwater, there is thus a connected system of water communication 
aggregating two hundred and fifteen miles by the travelled routes, and it 
is believed by those experienced in the matter that it may be possible to 
navigate at most seasons a considerable !'each of the Thompson below 
Kamloops Lake. From a survey of the South Thompson made by :M:r. 
Green, the shoalest water is found to occur within a mile of the outlet 
of Little Shuswap Lake, being five or six feet, while in the river con-
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necting the Little and Great Shuswap Lakes the least dopth is marked 
as five feet in two places. The date at which the examination was 
mado is not, however, stated on the map. In the Cinnemousun Narrows, 
in August, 1877, I found the least depth to be sixty feet. The Shick
mouse Narrows are only about two hundred feet in width, with a bar Bars. 

at the north end, over which less than six feet of water was found at 
the same date. The deepest channel at the same stage of the water 
across the bar at the mouth of the Shuswap or Spallumsbcen was from 
six and one-half to seven feet, and must be much less in the early 
autumn. It is probable, however, both here and in the Schickmouse 
Narrows, that the water cuts away the sand deposit to some extent as 
it falls. At the mouth of the Salmon River is a bar with a depth, at 
the same stage of water, of about fot1r feet. Within the bar this deepens 
at once to six and seven feet, but the river is narrow as compared with 
the Shuswap, and tortuous. The Indians report that it continues with 
little current to within a few miles of the waggon road crossing, but 
is now so much blocked with logs that not even canoes ascend it. 

In the bay south of the promontory on the west side of the Spall um- Re""'1arkable 

sheen arm is a spring, known to the Indians as Pil-pil-poopil, to visit spnng. 

which, it is affit-med, brings on bad weather with wind and rain. When 
examined, on August 7th, it was issuing in the bottom of a shallow bay, 
at a depth of over three feet. The water above it was thrown up into 
a little mound, an inch or two above the general level, aud there was a 
constant boiling sound from the escape of large quantities of gas bubbles. 
The stones between which it issues are covered with a reddish deposit, 
the water having a very faint ferruginous taste, with traces of the 
smell of sulphuretted hydrogen. The gas would appear, howenr, 
to be little else than ordinary air, as it will neither itself ignite, 
nor extinguish flame. The water coming to the surface had a tempera-
ture of 70°, which, allowing for the depth, would be just about that of 
the lake itself, the surface being between 72° and 73°. The Indians 
state that in the autumn, when the lake falls so as to bare the spring, 
it emits a disagreeable odour. 

The close dependence of the valleys holding the various divisions of D
1 

ekpenbde_nce of 
a e- asrns on 

the Shuswap Lake, on explicable geological facts, is interesting. The rocks. 

wide North-west Arm is excavated in flat-lying and comparatively soft 
limestones and schists. The greater part of the Salmon Arm appears 
to follow an anticlinal axis, which is also the case with the Spallum
sheen arm. Other parts of the lake, which for long stretches cut directly 
across the strike of the rocks, are to be accounted for by lines of weak-
ness produced by systems of cracks or joints, perhaps connected with 
faulting. In places these are frequently found running nearlyparallel 
to the lake shore. It is probable that they may be grouped in two series, 
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one in bearings nearly true north and south, the other nearly parallel to 
the magnetic meridian, though more extended examinations are required. 
to render this certain. Even the coves and smaller bays along the rocky 
shores may frequently be shown to owe their existence to minor systems 
of jointage traversing the strata. The bold cliff at Cape Horn, with 
Copper Island, and the escarpment on the north-east of Blind Bay 
depend on a zone of rocks altered and rendered more resistent by a 
system of dykes and vei11s transverse to the strike. 

Adam's Lake, discharging by the stream of the same name into 
Shuswap Lake, was not examined. It is represented on Trutch's map 
as about ten miles in length, but from the accounts of the Indians must 
be much more extensive. It is said to be about two-and-a-half day's 
canoe journey from its lower end to its head, which would probably be 
at least fifty miles. It runs north-eastward for a few miles, and then 
turns north, or a little west of north, and runs quite straight in that 
direction. A river joining at its head, comes from another lake, which 
is not, however, described as being very large. The valley through 
which this river flows is said to be low, and to hold much fine timber, 
especially white pine (P. monticola). This, under present circum
stances, could not be run down to Shuswap Lake and Kamloops, as 
Adam's Creek is almost completely blocked by drift-logs. No low land 
suited to agriculture is found on the borders of Adam's Lake, high 
moun'tains following along the east shore, while the opposite side, 
though lower, is still rough and roeky. The lake must be very deep, 
as it is reported not to freeze in winter, while the Shuswap Lakes are 
frozen completely over. A lake about the size of Little Shuswap Lake 
is said also to lie between Seymour and Adam's Lake, discharging into 
the latter. The head of Adam's Lake may be reached by a trail which 
leaves the North Thompson, near its juction with the Clearwater. 

The following Indian names of places in the neigh borhood of Shus. 
wap Lakes were noted, though in some cases it proved impossible to 
obtain even an approximate idea of their signification:-* 

Gin-i-mousun-" the bend "-Cinnemousun of the map. 
Shi-how-ya-"sudden melting away of snow"-Head of the North

east Arm. 
Hun-a-kwa-a-tat-kwa-" one lake only "-Little Lake between last 

locality and Seymour. 
She-whun-i-men-" they go away "-Seymour. 
Kwieshp (said quickly)-" buffalo creek"-Queest Cr~ek of map. 

*In the spelling of these and other Indian names which are divided into syllable1, the 
vowels have their" continental" values, oo, however, being sounded as in English1Jool. 
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Too-woot-Eagle Creek. 
Skout-nun-hool-looh-Jiead of Spallurnshecn Arm, 
Shi-whoots-i-matl-" many soap-berries" (Shep!ierdia Oanadensis)-

Ilead of Salmon Arm. 
Hoom-a-tat-kwa-Copper Island. 
Hoop-a-tat-kwa-White Lake. 
Kwhe-koit-Scotch Creek. 
Kwa-ow-oot-Little Shuswap Lake. 
Spil-a-mi-shine-" flat mouth "-Spallnmsheen of map. 
Shick-a-mows-" in the middle "-Schickmousc of mnp. 
Shtle-al-luni-" many bark canoes "-Ilead of Adam's Lake. 

Country south of Thompson River and Kamloops .Lake, to Nicola River. 

A road is now in process of construction from Kamloops, to join Rol)-ds and 

with one already built from Spcncc'f:! Bridge, at the mouth of the trails. 

Nicola, to the head of Nicola Lake. In going southward from Kam-
loops at present, one of two trails may be followed. The first, leads 
directly southward, across the plateau, the second, diverging to the 
eastward, at about fom· miles from Kamloops, reaches Shumway's 
Lake, which lies in a valley of which the northern part is occupied by 
the upper part of Campbell's Creek-already noticed as running into 
the South Thompso11-but which runs also continuously southward to 
Stump Lake, and thence to icola Lake. The two trails unite again 
a short distance north of the upper end of Stump Lake. 

On attaining an elevation of about 1,200 feet above Kamloops, a wide Wide hollow. 

irregular hollow, or undulating plateau, bounded to the south-west by 
higher ground, runs south-eastward to Shumway's Lake. This follows 
the north-eastern margin of the igneous rocks of the Tertiary, which 
here overlap the older beds seen about Kamloops. On ascending this 
second rise, and loqking from it back on the lower ground, the hillocks 
and ridges which before appeared irregular, are now seen to conform 
in their longer axes to general north-westward and south-eastward 
bearings. They are chiefly detrital, and probably owe their shapes to 
strong currents, at the time of their deposit. On this higher part of the Char<t:cter of 

plateau, with an elevation of about 3,200 feet, more or less rolled gravel ~~:t~~~~er 
and travelled material is found everywhere, and near the highest 
levels attained, large boulders of crystalline rocks, quite different from 
those on which they rest, occur. Many surfaces of the Tertiary igneous 
rocks arc here ice-shaped, and some still retain their polish and stria-
tion. Ridges, somewhat like those just referred to, occm· also on the 
summit of the plateau. Some of these are evidently almost entirely 
of solid rock, while others are probably in great part tletrital. Their 
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direction appears in the main to be nearly north and south. The 
general surface of the plateau thus forms a rolling or undulating region, 
with scattered groves and clumps of aspen poplar and Douglas fir, and 
hills and slopes covered with fine bunch-grass. In the hollows, many 
little lakes and pools occur, an<l are here formed generally by the 
inwash of the drift deposits interrupting minor valleys. If not 
too high for profitable cultivation, many parts of this region would 
make fine farming land, aud it is probable that grain might be grown 
here without irrigation, as the vegetation indicates a rainfall consider
ably greater than that in the valleys. The pools are everywhere 
tenanted by innumerable waterfowl, and prairie chickens (Pedirecetes 
phasianellus) and the "blue grouse" (Tetrao obscurus) also abound. 

Vegetation. On August 30th Solidagos, Asters, Artemisia frigida, Geranium Rich-
ardsonii, and Crotalaria crista-galli were noticed in flower. To the west, 
and also eastward across the valley of Shumway's Lake, the plateau 
appears to become higher, and more rocky and densely timbered. 

Shumway's Lake, above alluded to, is two and a-tenth miles long, 
with an average width of about 900 feet. The lower, or northern end 

fa\°'~~ of small of the lake is held in by a fan which has spread across the valley 
opposite the mouth of the little ravine by which the trail from Kam
loops descends into it. The brook from Shumway's Lake running 
across this, in about three-fourths of a mile flows into another small 
lake, the cause of which was not ascertained. In following the valley 
southward, it is found to maintain very regularly an average width of 
a little less than half a mile. Low cliffs occur at several points, but as 
a rule the sides rise more gradually, and are covered with bunch grass 
and clumps of yellow pine. In a short distance a third lake is sceu, 
about two and a-half miles long, an<l in width similar to Shumway's 
Lake. Still further up on the stream, a pond, called I was informed, 
Napier Lake occurs, and immediately above it a fifth small lake, less 
than a mile in length, All these lakes are formed by the interruption 
of the natural northward drainage of the valley, by the inwa h of 
debris, chiefly consisting of the rolled and travelled material of the 
drift. A mile and a half from the head of Stump Lake, the valley 
becomes much contracted, the rocks pressing close on the stream, 
which immediately above this point turns abruptly, its water coming 
from the plateau to the north-west. The valley thus described, lies 
almost in the direct course of that of the North Thompson, but by 
comparison, is very small. The constriction at the point last men
tioned is of such a character as to show that it can not at any time 
have been the channel of a large river. South of this, the valley is 
still continued, however, and becomes wider than before, holuing Stump 
Lake, and the upper end of Nicola Lake. 
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Stump Lake, or Lac des Chicots, is a picturesque sheet of water five Stump Lake. 

miles in length, and with an average breadth of over half a mile. It 
occupies nearly the whole of the flat bottom of the valley, and undu-
lating grastiy slopes rise steeply from it on both sides, till the higher 
and more densely timbered upper level of the plateau is reached. 
It clc1·ives its nll.me from the fact that stumps and prostrate trunks 
of trees arc found submerged along its edges, and even far out from 
the shore, showing that it cannot long have occupied this part of the 
valley. The Indians, indeed, say that some among them still living 9rrecet_nt 

..... iorma ion. 
can remember the time when no lake existed here. I was also told that 
a few years ago, water, for some reason, ceased to flow from the lake, 
and that a few scttlcre; lower down in the valley, who depended on it 
for irrigation, turned out and enlarged the ehn.nncl at the lower end to 
prevent the threatened drought. The lake lies north-east and south
west, and receives at its upper end two large brooks, which descend 
from the plateau to the north-east in comparatively narrow valleys. 
There is no sign of any recent diversion of these streams, and the 
height of the land at the north end of the lake precludes the possibility 
of its having had at any time an outlet in that direction. The lower 
end of the lake is shallow and reedy, but is well rimmed round with 
bold mounds and ridges of drift material, on all sides but that now 

• 

giving issue to the stream, showing that no former channel in a different Chnmcter of 

direcLion is possible. The present stream, on leaving the Jake proper, outlet. 

winds for less than one hundred yarus through marshy land in a narrow 
channel depressed a few feet below the general surface of the hollow, 
and has evidcnlly, as above mentioned, been artificially deepened. The 
current is pretty swift, however, even between the clayey banks, the 
width of the stream being about ten feet, with a depth of two. By 
removing the whole of the gravel and clay near the outlet, the lake 
might be lowernd two or three feet, before the ledge of dioritic-looking 
rock over which the stream nexL falls in a little cascade of about ten 
feet, would form the actual dam. There is no stream at hand, or valley 
from which a stream might come to carry debris across the outlet of 
the lake, nor is there the least appearance of any movement in the 
surrounding country. No evident water-marks much above the present 
level were 8een about the lake. A short distance beyond the actual 
outlet of the lake, stumps of the ordinal'y yellow pine (P. ponderosa) 
arc found in the bed of the bl'ook, where the circumstances render any 
diversion of the stream impossible. This tree never grows in damp 
ground, far less with its roots surrounded by water, but is frequently 
found on hillsides, rooting in the gullies down which a little water may 
run for a few dn.ys in spring. The valley now carrying the brook 
must have been of this nature at the time the trees flourished, and this 
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in itself would show either that the lake did not exist at the time, or 
that no water flowed from it. 

Taking all the circumstances into consideration, it appears impossible 
to account for this lake on any other hypothesis than thaL the waLer 
flowing into the valley originally sank, finding its way souLhwards in 
some direction below the drifL deposits. The accidental stopping up of 
the subterranean outlet, must have resulted in the formation of the 
lake. This is not impossible, as in several other instances streams were 
found to disappear and reappear in these old drift-stopped valleys in a 
capne10us manner. It is worth enquiring wheLher by cutting a deeper 
outlet to Stump Lake, a considerable area of good farming land may 
not be reclaimed. 

Nicola Lake, runs south-south-westward for six miles, and then turns 
abruptly to a nearly due east and west bearing, to which it conforms 
for six and a-half miles. It is irregular in width, but may average half 
a mile. At its angle it is joined by McDonald's River (of Trutch's 
map) a stream of some size, coming from the south, and the valley of 
which nearly falls in line with that which we have been following. 
Ralf way from the mouth of this to the head of the lake, a large 
stream, which continues to bear the name of the Nicola River, joins 
from Lhe west. About the mouth of each of these streams is an area 
of nearly two square miles of level land, most of which evidently 
occupies the place of former arms of the lake, into which the rivers 
foll. The eastern side of the lake, in most places rises rapidly from 
the water's edge, spreading ouL above into rolling uplands well clothed 
with bunch-grass, buL here and there showing rugged rocky patches of 
some size. The southern border of the lake, and its norLhern and 
western margin, arc much more mountainous, especially the latter, 
which rises abruptly from the water to rocky mountains with a height 
of 2,000 feet or more. The e, however, appear to fall rapidly to the 
north and east. The rocks in these mountains seem to be the same 
as those of the south shore, which the road follows, and where a careful 
paced section of a great thickness of beds, chiefly altered volcanic 
products of Triassic age, was madb. 

Nicola Lake appears to be very deep, though I had no opportunity 
of sounding. here. It is probably held in by the gravel and boulders of 
a great flat fan, which extends across the valley, from its north side, at 
its lower end, opposite the mouth of a brook of some size. The l'iver 
now :flows out at the extreme southern edge of the valley, and, a 
short distance below the lake, falls about four feet over a rocky 
ba1Tier, where a mill is being erected. It is probable, however, that 
the stream originally found exit on the opposite side of the valley, and 
its rocky bed at this place is no proof that the basin is rock-rim-
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med. Just above tho outlet of the lako, a second large fan protrudes 
into it from the south side, and two miles further up, still another, pro
jects from tho north shore. Thit:i contracts the lake to a width of 
about 1,000 foot, and eventually, will no doubt divide it. Tho forma-
tion of those fans which ofLon occm· at the mouths of very small F1tns 1tnd 

brooks,. or evon opposi Lo gullies not continuously carrying water, scroes. 

depends in most cases on the abundant soft material, boulders, gravel, 
;;aml, etc., which the closing period of ihe glacial epoch bas left banked 
agaim;t the sides of the valleys in the form of terraces, and spread 
more or less gener~lly over all parts of the country. The pre<ll'.lnce of 
this drift is thm; indirectly responsible for tho formation of a great 
number of lakes. In other cases, however, fans are the direct product 
of the crumbling rocky fronts of tho mountains, which first forming 
sLoep rock-slides, like those called screes in Cumberland, are afterwards 
washed clown and spread out by water. 

'fho valley of the Nicola, above Nicola Lake, runs up east-south-east- Upper Nicol11 

ward for about eight miles, to the lower end of Douglas Lake. It is Valley. 

wido and open, though the river itself flows in a little ravine with 
lateral gorges. The hills, which rise from 600 to 900 foot above the 
stream, show much bare rock in places, but aro generally drift-covered, 
the deposit in some instances sLill retaining a perfectly terraced form. 
The plateau a few miles northward rises to a height of 3,500 feet. Tho 
lower end of Douglas Lake is surrounded by nearly flat land, and 
beside::i the Douglas Lake valley, which runs northward, a second, in 
which the upper course of the Nicola lies, stretches south-eastward. 

From the lower encl of the lake, the Nicola Valley runs south-west
ward for seven and a-half miles, to the mouth of the Coldwator River. 
In the upper part of this length it averages about a mile in width, its 
south-eastern side being bounded by the terrace-like edgo of a basaltic 
flow, which must originally have stretched across the valley. The 
slopes are not thickly timbered and show much good grazing country. 
At tho confluence of the Nicola and Goldwater Rivers, the valley 
expand::i widely, and tho area of flat land here-about six square ~\ri~1tblo11roa. 
miles-ii:; the largesL found in any one place in this valley. Most 
of this flat is cultivable and a great part of it is already fenced in. 
Water to irrigate the whole might bo obtained from the Goldwater 
.River, a t:ihort way up. At present small streams only arc utilised for 
Lhii; purpose. 

Jn the south-western angle between the two rivers, the exposures of 
coal and associated rocks, elsewhere described, oecur. Tho outcrop of 
thoi;e newer and softer beds, may explain the expansion of the valley at 
this place. In the angle on the opposite siclo of the Goldwater, is a 
broad-based mountain with a symmetrical, low, dome-shaped outline. 
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Though its slopes scarcely average seventeen degrees of inclination, 
Iron Mountain. and it is by no means imposing when viewed from a distance, it never

theless reaches an elevation of 3,500 feet, above the valley, or 5,280 feet 
above tbe sea, which is considerably greater than that of most of tbe 
summits in the neighborhood. N oar the top a deposit of specular iron 
ore exists, from which, as it appears to bear no other name, it may be 
called Iron Mountain. 

Wishing to examine the summit, I set out early on the morning of 
Juno 3rd for that purpose. We :first rode about six miles up the valley 
of 1.be Cold water, and then began its ascent from the south-west side. 
As viewed from the Nicola, the mountain appears to be covrred with 
terraces, and heaped with transported detritus about half way up, and 
above this to be composed chiefly of bare rock. On the south side, 
however, this appearance is not borne out, for there is no abrupt term
ination upw,ard of the drift maierial. After mounting a number of 

Benches and very regular benches, rock begins to appear, and continue to increase 
drift deposits. 

in importance; but remnants of 1.erraces more or less perfectly formed, 
are still to be found sbelteriug among the rocky knolls a long way up. 
Drift and rolled stones, boulders and perched blocks of foreign rockS-
especially granitic and gneissic rocks-occur to the very summit. 
Where much rock surface is exposed, the debris resulting from its 
decay bas generally masked the drift material, but it is everywhern 
distinguishable on a little search. The material of the upper benches, 
and drift, exposed where trees have been uprooted, resembles the ordi
nary boulder-clay, elsewhere described, though no glaciated stones 
were actually observed in it. The rocks appeared to be ice-smoothed 
in many places, but were found most distinctly so on the very summit, 
which not only shows in its rocks general glaciated forms, but in 
places perfectly preserved striation and polishing, on both horizontal 
and vertical faces. The summit, which is broad, appea1·s to have been 
rough from weathering, along jointago or other planes, and the little 
knolls, though not removed by the ice action, have been smoothed 
off and polished down to agree with its direction in their longer axis, 
which, with the striation, have a bearing of S. 29° W. This is only one 

General glacia- of many instances in which traces of a general glaciation have been 
tion. met with at very high levels, but it is perhaps the most striking, and 

is again referred to in the section of this report treating of the glacial 
epoch. 

Though, as above stated, Iron Mountain appears to be higher than 
any others in the immediate vicinity, the improsl:lion given by the view 
from its summit is, that several mountains, starnling ot1t of the plateau 
on various bearings, reach a height nearly as groat. To the south
westward, higher summits, of the Cascade or Coast Range, appear 



BRITISH COLUMBIA. 33 B 

about the sources of the Coldwater. These, howevel', do not reach a 
great elevation, and are between thirty and forty miles distant. Some
what higher mountains probably occm· within twenty miles, to the 
wc1:1twarcl, but are not in the direction of the glaciation mal'ks. 

On the southern slope of Iron Moun Lain, Pinus ponderosa disar1pears V
1 

egetMittionton ron l oun am. 
at an elevation of between 3,000 and 4,000 feet, and with it the bunch-
grass (Triticum repens var. etc.) The Douglas fir r eplaces the forme1" 
and the place of the lattet· is taken by grnssos of different aspect, not 
so nutritious, and generally known in the country as' pine gniss' or 
'sour grass' (K<Eleria cristata etc.) With evidence of incroasing 
moisture, wild poaRe and vetches abound, and at about 4,300 feet Pachy
stima myrsinites, was found. On the summit, the Douglas fir, Pinus 
contorta, and P. albicaulis arc abtrndant. The aspens and willows at 
the date of om visit were just opening their leaves. 

In following the Nicola Valley from the mouth of the Cold water to Lower part of 
. . h tl Th S ' B 'd I f h' the Nicola itsjunct10n wtt io ompson at ponce s L'l ge,-a c istanoe o t 1rty- Valley. 

five miles-it continues to show fine fertile flats of some width for about 
eight miles, but on the whole narrows, the mountains at the sides at 
the same time becoming rougher and higher. For about ten miles 
further, some ground suited to agriculture, continues to occul', but for 
the remaining se7enteen miles of its course no flats thought worth culti-
vation are found. The general direction of the valley may be said to 
be about west, to Spi-oos Creek, but at that place it turns rather 
abruptly to the north-west, and at the same time becomes more con-
tracted, the road being now obliged to follow the river very closely, 
and sometimes forced far up the sides of the valley by its bends. Four 
miles below the mouth of the Cold water, a large stream from the north ;'t'~i~;!~~Y 
joins the Nicola. This is called on the map of part of the district 
published by the Land Office at Victoria, the Kozoom Kanaix, but as 
this name appears to be unknown both to the settlers of the vicinity, 
and to the Indians, I shall refer to it by the better known names of 
Guichon or Ten-mile Crook. Six miles further down, Spi-oos (or 
Speouse) C1·eek joins from the south. At eleven and three-quarter 
miles above the mouth of the Nicola, a largo stream called Skuh-unh 
joins it from the north ; and from the south, nearly opposite this, 
a second stream, probably of some size, fallH in. Several other small 
brooks noL worthy of special notice occu1-. 

The Nicola Valley, lying in the intoL·ior region of small procipitaLion, Climate. 

ro8omblos in its vegotatiou, the Kamloops district, and that pal'L of the 
Thompson Valley between Spence's Bridge and Cache Creek. The 
suowfall is so light, that sleig:iing is scarcely to be counted on, though 
the winters, here, as elsewhere in the interior are very variable in 
character from year to year, and short periods of extremely cold 

3 
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weather occur from time to time. Comparatively little flat land, 
however, exists, and what occurs is generally in the valley-bottom not 
far above the level of the river or lake. This, with the gently-sloping 
fan-like accumulations formed by some side streams wliere they 
debouch on the valley, constitute1:1 the agricultural part of the region, 
and is farmed where water can easily be brought to it for purposes of 
irrigation. It is now beginning to be discovered, however, that fall 
wheat may be grown even on benches some distance above the bottom 
of the valley, without irrigation; and this may, here, as elsewhere in 
the interior, eventually lead to the utilization of a much larger area for 
the growth of this cereal. Grain of all sorts comes to perfection, and 
very fine crops are realizied. In June, 18'76, summer frosts occurred 
on tw·o or three nights, nipping, though without permanent injury, the 
potato-tops. Siteh summer frosts arc however of rare occurrence. 
Cattle, sheep, and horses, must, however, constitute the chief wealth of 
the country, and for stock ranges, the greater part of the region on the 
route followed in tbe above description, from Kamloop.s to the mouth 
of the Colciwater, cannot be excelled. The lower part of the valley, 
owing to the height and rugged character of its bqunding mountains, 
is not so well adapted for stock. 

There arn at present, in this valley-including the part of the Nicola 
above the lake, and the north and south valley leading across to Kam
lops,-about forty-eight settlers with houses, of whom sixteen have 
families. There are two small grist mills, and one combined grist and 
saw mill, and a large number of cattle are owned. 

A trail runs across from the mouth of Guichon Creek, on the Nicola, 
to Three-mile Creek on Kamloops Lake. By this I made a hasty 
general examination of the central portion of the plateau between the 
Nicola and Kamloops Lake, toward the close of field work, late in 
October. Guichon Creek-as is usually the case with streams and 
rivcrs-nppears to have no general name among the Indians. About 
the mouth it is called Na-ai-ik, from the abundance of the bcarberry 
(Arctostaphylos uva-ursi) which is used as a substitute for tobacco. 
Higher up it is called Ma-mit, from the whitefish inhabiting the lake 
neat' Gnichon's farm. 

The valley of the lower part of this stream is very wide,-probably 
averaging a mile and a half, for at least ten miles. The east side, 
which is nearly open, slopes up very gently, showing low flat benches 
near the stream, but higher up broken into undulations, with innumer
able hollows enclosing little lakes and pools. This arrangement I was 
at first inclined to suppose had been caused by the accumulation of 
mol'ainic material, and the number of scattered erratics seen on the 
sul'face might support this view. $oft Tertiary clays and sandstone& 
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are, however, seen in places, and on a more careful inspection it would 
appear that these, before the formation of the lower benches, have been 
subject to frequent groat land-slips. To these sofL rocks, here running 
norlhward in continuation of thoi;e nca1· the mouth of the Coldwa,ler, 
tlic width of this valley is no doubt due. 

Guichon's farm, the only one on this stream, is situated fifteen miles Ma-mitLako. 

up it at the lower end of Ma-mit Lake, at an elevation of 3,000 feet. 
Grain of all sorts, with potatoes, arc grown successfully, and the gene ml 
elevation of the plateau about here is not much greater than that of 
the farm in the valley. Just below Guichon's the valley shows wide 
swampy flats, from _which little steep-sided ridges pt'oject here and 
thel'e in a remal'kable manner. These are, in th is case, cvidcnUy the 
remnants of former slides, surrounded by subsequent horizontal lake 
deposits. They resemble some seen formerly on. the Lower Euchi11ico 
Lakes on the Blackwater, and on the Eu-chin-i-ko River, but those 
seemed to be modified moraines. * 

Ma-mit Lake is about two miles in length, and has been formed by 
the clamming of the valley by the brook entering from the eastward 
at Guichon's. 

Leaving Guichon's Creek,-which turns to north-east-four miles Rolling plateau 

above :M:a-mit Lake, the trail continues in the main nearly clue north-
ward, gradually ascending to an ill-defined wate1·shed, beyond which 
small streams flo,ving to the north are found. The country is a broad, 
gently-rolling plateau, with an elevation of about 3,600 feet, and show-
ing occasio11ally large areas of almost flat terrace-like surface. In the 
watershed region a l'e innumerable small lakes, pools aud swamps, the 
basins of many of which are probably original inegularities in the 

. Stock ranges. 
surface of the drift, which here almost entirely covers the country, 
and appears to represent the true boulder-clay. It has a greyish-
brown, rather earthy matrix, foll of stones, mostly local, but some far 
transported. The whole region forms excellent grazing land, the 
swamps yielding grass for hay in abundance, while the dry grouucl 
produccl:l fine bunch-grass, whore not covered with open groves of 
Douglas fir and Pinus contorta. The Three-mile Creek, whore fast 
reached, flows eastward, buL soon turns abruptly to the norLh, and· in 
following it we descend rapidly from the plateau level to that of Kam-
loops Lake. About four miles from its mouth, a remarkably fine range 
of cliff,,;, which appear to be chiefly composcrl of TerLiary conglomerate, Romnrbblo 

crown the hills on iLs west side. In these, dark-looking caverns or cliffs. 

hollows have boon formed along certain planes of the stratification, at 
a gl'cat height above the brook. The beds clip at low angles south-

• Roport of Progress, 187~77, p. 21. 
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westward, and appear again on the same strike below Nicola Lake, on 
the north side of the valley. 

Country between the Nicola River and line of the Hope-Similkameen 
Trail . 

.About thirteen miles south of the junction of the Nicola and Gold
water Rivers, up the valley of the latter stream, a trail strikes off, 
which leads directly across the mountains to Boston Bar, on the lower 
part of the Fraser River. This trail is constantly used by Indians, 
and though extremely hilly and rough, is not seriously encumbered 
with windfall. The portion of it nearest Boston Bar, was at one time 
a part of the route which led round among the mountains from Hope 
to that place. The passage of the Ga:iions of the lower Fraser was thus 
avoided, and large quantities of supplies were formedy brought into 
the country by this now abandoned road. In making a traverse of 
the country between the Goldwater and the Fraser, it w;as hoped to 
obtain a good transverse section of the rocks, including those of the 
eastern or inner range of the Cascade or Coast Mountains. In this I 
was only partially successful, owing to the thickly wooded character 
of much of the country, and absence of proper exposures. The western 
edge of the Tertiary igneous rocks was however determined, and the 
southern extension of the Jackass Mountain rocks proved. On leaving 
the Cold water Valley nearly at right-angles, the trail gradually ascends 

CR<?lclwatte
8
r . for about two miles, when the little lateral valley which has been below 

iver o p1-oos 
Creek. us on the left, runs out, and after crossing a ridge by a notch which 

connects the head of this valley with another, which runs westward, 
we find ourselves descending rapidly towards the main valley of 
Spi-oos Creek, a tributary of the Nicola which has already been alluded 
to. The height of this minor watershed is about 3, 700 feet, the distance 
by the trail from the Goldwater River to Spi-oos Creek, six miles. Soon 
after leaving the Goldwater, bunch-grass disappears, and though re
placed to some extent by the ' pine-grass ' and pea-vine, the country 
becomes rough, thickly-wooded, and unsuited for stock ranges. 

Vitlley of The valley of Spi-oos Creek is a large and deep one, and appears to 
Spi-oos Creek. follow, where crossed by this trail, the line of junction of the Tertiary 

volcanic, and und!:)rlying granitic rocks. The lower part trends N. 38° W. 
and it may be traced running upward for eight miles or more, with a 
general course of S. 77° E. In one place a large face of brownish 
earthy boulder-clay is exposed, containing many boulders, some of 
them large and well striated. The trail follows up the valley of 
Spi-oos Creek for about four miles, crossing the stream several times 
in its windings. The Indian name implies that this brook is large and 
turbid at some seasons. On September 20th it was estimated at twenty 



'BRTTTSII cot UMBIA. 37 B 

£eet in width by six inches in depth, with a rapid curr ent and stony 
bed. When it leaves the stream, the trail turns due west, and ascends 
rapidly, following the side of a little gorge. This terminates, like that 
just described, in a notch, which leads across the ridge, and in the 
western continuation of which a small stream begins to flow toward 
Anderson River. This notch bas rough broken cliffs at the sides, and Watershed. 

below i& choked with talus which has fallen from them. Its elevation 
iR 4,400 feet. 

The trail then follows the valley of the stream last mentioned,- Valley of the 

which is known to the Indians by the name of Uz-tli-hoos, or "water Uz-tli-hoos. 

that boils,"-westward for about ten miles. In this distance it reaches 
a level over 1,500 feet lower than its sources, receiving only one tribu-
tary of any size, from the north. Some miles southward is a mass of 
mountains, not particularly rugged in form, but which must attain an 
elevation of over 6,000 feet. A large patch of snow lies throughout 
the summer on the shady side of the principal peak. Several narrow 
sandy benches were observed in the valley of the Uz-tli-hoos, at differ-
ent elevations. Its general character, however, is that of a deep gorge 
or ravine, with granite cliffs above, and often, great slides of rough 
angular masses reaching down to the water. The narrow botLom, 
wherever any flat land exists between the bends of the stream, is 
densely wooded with large :firs, spruces and cedars. The hill-sides are 
also wooded, but ofLen rise in their higher parts to bare rugged or 
TOunded rocky summits, looking white at a distance. Many small rills 
and treams fall in, but do not generally rise far back. This valley bean~ 
about the same position relatively to the range as the upper part of 
the Coquihalla does, and has similar characters, though not quite so 
boldly developed as in the latter. 

Where left by the trail, the valley turns southward , joining the 
Anderson River in about four miles. A high ridge is then crossed, and Anderson Ril·er 

in two miles an abrupt descent again made into the bed of a torrent, 
flowing also toward the Anderson River from the north. Two other 
small streams are cro. sed, and after ascending a second high ridge, the 
trail leads rapidly down by a series of rude zig-zags to Boston Bar on 
the Fraser River. The Anderson River, though flowing parallel to 
this part of the route, is not followed on account of its canon-like 
valley. About the junction of the Uz-tli-hoos and Anderson, the 
mountains have an average elevation of between 5,000 and 6,000 feet. 
Looking up the valley of the Anderson, in a bearing of S. 6° E., a great 
block of higher mountains at a distance of about thirteen miles, can be 
seen. On the west of the group is an irregular conical peak, nearly 
vertical on one side. These summits must reach an altiLmle of 
7,000 to 8,000 feet. West of the immediate vicinity of the Col<lwaler, 
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on this line, no country suitable for stock-raising or farming exists. 
Fine timber occurs in some of the valleys, as in all those of streams 
draining the eastward slopes of the Cascades. Here, however, it is 
almost inaccessible. It is interesting to observe the oncoming of the 

Coast flora. coast flora in travelling westward, the same forms appearing in similar 
order whatever pass or river-valley be followed. The first specimens 
of Pimts monticola were here seen just after leaving the Spi-oos 
and soon became abundant. Abies lasiocarpa and Menziesii appeared 
soon after, and on descending into the valley of Uz-tli-hoos Thuja 
gigantea, Abies Mertensiana, Echinopanax horrida, and others of the same 
group were found. 

Trail from A good trail has been constructed, and is maintained by the Govern
Nicola tollope ment of British Columbia, from the Nicola Valley, by the Goldwater 

and Coquihalla Rivers to Rope, on the lower Fraser, a total distance of 
about seventy-five miles. This route is that by which most of the 
cattle exported from the interior of the Province reach the coast. It 
fol'ms a somewhat oblique line of section of the eastern portion of the 
Coast or Cascade Range, and is interesting both geologically, and as a 
good example of the change from the climate of the interior to that of 
the seaboard. 

Valley of the 
Cold water, 

Cold water 
Bridge. 

About seven miles up the Goldwater, a stream, estimated, early in 
J uue, to be ten feet wide by four inches deep, with a rapid current, is 
c1·0Rsed. This follows a valley lying south of Iron Mountain, already 
noticed. About eleven miles further on a second large brook enterR. 
This, with a rapid current, was estimated at :fifteen foet wide by six 
inches deep. To tbis point, the valley of the Cold water averages about 
a mile in width, and continues to show large areas of flat, or gently 
sloping ground, though the greateRt extent of level land in any one 
plane would probably lie one hundred feet or more above the river. 
The bills immediately bordering the valley, maintain their height with 
considerable regularity, and average probably from 1,;100 to 2,000 feet 
above it, or 4,000 to 4,500 feet above the sea. Pinus ponderosa has 
already become very scarce, being seen only in exceptionally dry situ
ations. Bunch-grass is here also almost entirely replaced by 'pine
grass' and wilJ-pease and vetches. Abies Douglasii is increasingly 
abundant, Pinus contorta is now quite common, and Pachystirna, 
Epilobium latifolium and a Fritillaria were noted as novelties. 

Nine miles further on, after crossing one other large stream from the 
eastward, the Colclwater itself is cro sed, by a good bridge. In this 
stretch the valley becomes much narrower, the river itself being very 
crooked, a11d flowing against the steep banks and rocky slopes first on 
one side and then on the opposite. It is seldom, however, that steep 
slopes reach the water on both sides simultaneously. The bordering 
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hills continue in height simibr to those lower down, but still higher 
summits are seen from time to time behind them. At the bridge, tbe 
rocks of Tertiary age, chiefly volcanic, but occasionally interbedded 
with sandstones like those accompanying the coal at the mouth of the 
river, are left behind, and altered rocks of much greater age appear. 
On the east side of the valley the outcrop of the volcanic rocks forms 
a high cliff, over which a little brook precipitates itself in a series of 
cascades. The yellow pine is now quite lost, and the woods are much 
thicker. The aspen (P. tremuloides) is abundant on the slope , and not, 
as formerly, confined to the valleys of streams and other damp locali
ties. The :first 'balsam spl'Uce' (Abies lasiocarpa) was also seen here, 
with Smilacina racemosa, Sambucus pubens, and an Acti:ea. 

Except near the mouth of the Goldwater, the flats in the valley Limit of 

bottom which would otherwise be arable, are probably rendet·ed useless agriculture, 

for the growth of any but the more hardy grains by summet· frosts. 
This at leatit would appear to be indicated by tbe character of the veg-
etation and mountainous nature of the surrounding country. No 
certain rule can, however, be given with regard to the height at which 
such frosts occur to an injurious extent. Some places appear free from 
them and others subject to their occasional or frequent occurrence in an 
appat·ently capricious manner, when we near the upwaru limit of the 
cultivable areas. This depends on local circumstances, but nothing is 
more common than to find narrow valleys subject to frosts, while 
higher, and apparently more exposed ground in the same neighbour-
hood is free from them. 

The bridge mentioned above, is about forty-eight miles from Ilope, !lend ofCold-

d h . f h . . water Valley. by a measurement ma e at t e time o t e completwn of the trail. In 
fol lowing the river-valley for some miles beyond it, slaty and schistose 
rocks are found. These are soon, however, replaced by highly crystalline 
rocks like those of the Cascade series, which continue nearly to Hope. 
Between the fortieth and forty-first mile-posts from Hope, a second 
bridge carries the trail over a large branch of the Goldwater coming 
from the south-west. The remaining branch of the river is then 
followed southward for two and a half miles, where it is crossed by a 
third bridge, and soon also turns off to the south-west. At about 
thirty-three and a half miles from Hope, the summit between the 
waters of the Goldwater and Coquihalla is passed, at an elevation 
on the trail of 3,280 feet, though this is probably at least a hundred w"'tershed 

feet above the notch-like valley which here runs across the range of 
mountains. The valley of the river, from the first bridge to the 
summit, is densely timbered in most places, and does not even afford a 
night's pasture for cattle travelling southward. The mountains near 
the forks of the river, attain an elv··· 0 ·on of about 5,500 feet. 
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·Poison weed.· We camped on the summit ou the 8th of June, but without :finding 
feed for the pack animals, which were tied up to prevent them from 
appeasing theil' appetites on 'poison weed' of the existence of which 
we had previously been warned. Thie plant tumed out to be Veratrum 
album, which was just expanding its large green buds. At this date, 
the aspect of the pass was quite that of early spring, and it was evident 
that the last of the winter's- accumulation of snow had not long lcfL 
the ground. Th e dcm;e shade of the large trees which are here 
thickly crowded together, may in a measure account for this, but they 
themselves appear here in virtue of ome climatic influence, which, if 
not exccssiYe rainfall, may probably be due in great measure to heavy 
snowfall in winter. The mere altitude is insufficient to account for 
the slow adrnnce of spring, and species of trees composing t he forest, 

~~~g:~~~?t~t which are not usually found till greater heights than this are reached, 
oven much further north, about the sources of the Blackwater. Abies 
lasiocarpa and A . . M.enziesii, with Pinus monticola are abundant, t he 
latter growing to a great height, with a tapering form, and heavily 
loaded above wiLh its largo cones. The hemlock and cedar (A. Merten
siana and Th. gigantea) with the devil's club, also first appear at this 
point. Large broken masces of granite push up through the damp 
mossy covering of the surface, evel'ywhere, in this valley. Th ey 
probably owe their present arrangement partly to ice action, but are 
not far removed from the parent rock. 

Upper Coqui- Within a mile from the summit, southward, n descent of 850 feet is 
halla Valley. 

made to the bottom of the valley, in which the Coquiballa was found, 
at the date above given, as a rapid stream twenty-fiyefeet wide by one foot 
deep. The valley takes ~direct south-westward course for ten and a
half miles, when it is joined by Unknown Creek. On reaching the 
level of the stream one is at once in the country of giant cedars, and 
Douglas firs, with other accompanying plants of the damp and com
pal'ativcly mild climate of the vicinity of the coast. The scenery, in 
t his part of the cafion of the Coquihalla, is indeed magnificent, wooded, 

Rugged scenery . . . , . . 
or nearly bare mountams rtnd chffr:; r1s1ng abruptly from the river to a 
great height on either side, with beautiful cascades pouring over them, 
in many places, from a higher country beyond. The l'iver itself, 
working towards the sea in a bed encumbered with masses of rock, 
with a steady roar, beyond the sound of which one no\er passes, in all 
the windings and ascents and descents of the trail on the sides of the 
valley. The mountains and cliffs are not unlike those of the part of 
the Fraser similarly situated with regard to the axis of the mountains, 
but the small width of this valley gives them additional grandeur. In 
.:evcl'al places, whore years ago groat snow-slide ha>e descended the 
mounLains, broad well-defined belts have beeu completely cleared of 
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timber, the largest trees being swept away so close to the ground that 
scarcely even the stumps r emain. In front of these slides, at the foot Snow-slides. 

of the slope and in the river, the trees are piled together in tangled 
and splintered masses, of the most confused character, showing that 
the maintenance of eithet· a common road or railway in this valley 
would be a very difficult matter. 

Unknown Creek joins the Coy_uihalla from aboutN. 85° E., to which 
bearing the latter river immediately conforms, flowing S. 85° W. in a 
narrow valley, walled in by mountains, for four miles. The Coquihalla T .b t 

nu ary 
then receives Ladners Ceeek coming from S. 85° W. in the continuation streams. 

of the same valley, which the main river here leaves, running south
south-oastward, toward Hope. The west branch of the Coquihalla, or 
Boston Bar Creek, which heads near some of the som·ces of the 
Anderson River, joins the main stream ahout a mile and a-half above 
the mouth of Ladner's Creek. There is thus in this place a remark-
able conflux of the drainage of a considerable district, and further 
down, the Coquihalla is a large stream. The south side of the nearly 
east-and-west paet of the valley, to the mouth of the west branch, is 
chiefly composed of black slaty rocks, while the north is almost 
entirely granitic. At the point last mentioned, the slates cross over, 
and characterize both sides of the valley for some distanee below. 
The west branch at its junction with the main stream flows in a per
pendicular-sided canon with slaty walls 200 to 300 feet in height, very 
much shattered by jointage. The mountains further up the stream all 
appeae to be composed of pale granitic roeks. 

From the mouth of Ladner's Ceeek to Hope, where the Coquihalla Lower Coqui-
. . t th F . b th t ·1 d" t f t ·1 halla Valley. empties m o e jraser, 1s, y e t·a1, a 1s ance o seven een m1 es. 

Fl'om the point just mentioned to the junction of the Coquihalla with 
the Nicolume-thirteen miles-the valley is much wider than before, 
and shows flats of some size either on one side or other. The sur-
rounding higher peaks are, however, scarcely if at all lower than those 
before met with. Near the mouth of the Nicolume, the trail crosses 
the united streams at a picturesque canon, by a good bridge, and the 
valley of the Coq uiballa , turning abruptly westward, expands widely 
toward Hope. In thus coming down to the level of the Fraser river, 
and the climatic influence of the coast, the timber continues to Plants of the 

increase in size, and various plants never seen east of the Cascade or coast flora. 

Coast Range appear. These are those which not only require great 
moisture, but a climate not excessively cold in winter. Among others, 
the more prominent here observed were the vine maple, and broad-
leaved maple (Acer circinaturn and A. rnacrophyllurn), the yew (Taxas 
brevifolia), the salmon-berry (Rubus Spectabilis) skunk cabbage (Lysi-
chiton Kamtschatense) , sal-lal (Gaultheria Shallon), and bracken. 
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Another traverse of the block of country now under consideration, 
was made from 'Priuceton,' or Vermilion Forks, on the Similkameen 
River, to Nicola Lake, Two trails run from the Nicola Valley toward 
Vermilion Forks, one from near the mouth of the Coldwater, the other 
from McDonald's River. These unite after some miles, but both are 
indefinite and difficult to follow, as where the country is open no 
beaten track is to be found. The trail by McDonald's River, runs 
southward, nearly following the west bank of that stream (which 
flows in a wide valley) for a distance of about ten miles, where it has 
diverged nearly two miles from the river. Here is a pretty little 
sheet of water known as Lac a la Fourche, about a mile in lengLh. 
Following a very small tributary of McDonald's River to its source, 
about two miles southward from the lake, the watershed between the 
Nicola and Similkameen on this line is crossed, at an elevation of 3,170 
feet. On the hills west of the lower part of McDonald's River, many 
large boulders of basalt are scattered, and these are frequently found 
weathered into hollow shells of very remarkable appearance. They 
have evidently been broken from the bed along natural planes of 
jointage, near which, on both sides, the rock has become hardened, 
while the central portions of blocks included by systems of jointage
planes, has remained comparatively soft. The rocks seen along the 
trail, to this point, belong to the series exposed on Nicola Lake, though 
basaltic outliers may exist in places. 

Streamsflowing On the south side of the watershed, very small streams are found 
southward. flowing toward the Similkameen, in broad marshy valleys, here and 

there holding little lakes, and terraced at the sides. These rills uni Ling 
southward, gradually cut to a deeper level in the plateau, till at about 
fourteen miles from the watershed, the trail descends into a narrow 
rocky valley, leading toward the Similkameen. This valley becomes 
depressed several hundred feet below the general level as it is followed 
southward, and is wide enough in a few places to afford meadows of 

Small lakes. some size. In it, within a distance of six miles, are five small lakes, 
the highest, and largest, being about a mile and a-half in length. The 
valley must at one time have carried a much larger stream than at 
present, and have been more canon-like. Its sides are now degraded 
and crumbling, and in the material from them obstructing the course 
of the wate1·, is to be found the cause of the lakes. Some of these are 
dammed in by actual rock slides, others by fans. In the upper part of 
the valley, no water flows between the lakes, in summer, on the surface. 
The rocks are here of the same series found on the northern part of 
the trail, but include much breccia, and are disturbed by numerous 
granitic intrusions of different ages. A few miles before reaching 
Vermilion Forks they are replaced by the Tertiary, the country at 
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the same time falling in general elevation, and the valley opening 
widelv. 

For. about twenty-foul' miles Routh ward from Nicola Lake the country Fine stock 
' range. 

is genei·ally open, or lightly wooded on the higher parts only. The 
region is well clothed with bunch-grass, and there are many swampy 
meadows from which hay might be obtained; the whole constituting an 
excellent and vel'y extensive ;;tock range, which would support a much 
larger numbe1· of animals than are now pastured there. 

A trail, at one time of importance, but now scarcely ever travelled, TGrkail fromt 
ana~an o 

connects Vermilion Forks with the west shore of Okanagan Lake. It VFerkmilion 
or s. 

has a nol'th-east and south-west course, an..d afforded the means of 
rr..aking another traverse of the country north of the Similkameen. 
The trail leaves Okanagan Lake abouL forty-one miles from its north 
end, following up a stream which is probably Deep Creek of Trutch's 
Map, for two and a-half miles. At this point, a trail to Nicola Lake 
diverges, following the valley of a small brook. It appears to be 
very seldom used. The main trail, crosses Deep Creek-a stream of 
twenty-five feet wide by six inches deep, with rapid current-and 
ascemling a long and steep hill, descends again to the valley of another 
stl'eam, which I was informed, is called Trout Creek. The north branch 

. Persistent 
of Lhis is crossed, and the south-western followed up to its souree, in Valley. 

some pools and swamps in the bottom of a wide valley, which runs 
through in the same direction, and holds the soul'ces of a second stream. 
This flowing to the east of the trail, in about three miles joins a large 
stream, in a wide and deep valley, the name of which I could not 
ascertain, but which is seen to pursue a nearly direct south-eastward 
course for six or eight miles, and must also flow into Okanagan Lake. 
After following up this valley for about four miles, westward, it also 
turns to the north, and the trail leaving it passes by a fiat bottomed, 
trough-like hollow, to Osprey J,ake, which lies near the watershed 
between Okanagan Lake and the Similkameen. It is difficult to 
detel'mine the actual position of the watershed in this valley which 
unites those of the two systems. Its height is, however, about 3,260 
feet. 

Some structural diversity appears to have marked out the general Cause of the 

course now followed by the trail. Most of the streams run transverse valley. 

to it, but on reaching it, either fiow for some distance in it, or receive 
t1·ibutaries on the same line. There is no reason to suspect the existence 
of a belt of softer rocks, and it is probable that some system of cracks 
or jointage·plancs has produced the effect. In many places in British 
Columbia, both small and large features in the topography have 
been observed to owe their existence to such lines of fault or fissure. 
This break, if such it is, appears nearly to coincide with the direction 
of the ceniral reach of Okanagan Lake. 
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From Okanagan Lake to Osprey Lake, the general character of the 
country may be said to be mountainous, though like other similar 
regions, when viewed broadly, it may be considered as an irregular 
high plateau, the general level of the higher parts of which must be 
over 4,000 feet. Some very small meadows and open hill-slopes with 
pine-grass, occur on southern cxposm·es, but most of the ceuntry is 
densely wooded, Douglas fir and the western scrub pine being the 
most abundant trees. No country suitable for stock ranges occurs 
beyond the immediate shore of Okanagan Lake. The whole surface 
is more or less thickly covered with drift deposits. 

Osprey Lake is apparently held in by morainic accumulations, or 
eroded bouldery terraces. Two and a-half miles beyond it is Chain 
Lake, a little over a mile in length. Its elevation is 3,110 feet. Still 
continuing in its south-westward com·se, the valley in about three 
miles, joins that of a larger stream coming from the north. From the 
lower end of Chain Lake, however, the trail, if such it can be 
called, ascends and crosses over a point of the plateau, to avoid rough 
ground in the valley below. The general elevation of the sm·facc of 
the plateau at this place is about 4,000 feet. It is undulating, or even 
hilly, with knolls of decomposing granite projecting through a sandy 
and bouldery covering, which has once been clothed thickly with the 
western scrub pine, now generally in the state of brule or windfall, 
among which dense thickets of young pines are struggling up. From 
this height all the valleys of streams and lakes, with their little meadows 
and grassy borders, arc bidden, and the prospect is apparently of 
interminable dreary undulating hills, broken only to the south-east by 
the snowy peaks of the Cascade Range, which at this distance scarcely 
seem to rise much above the plateau. Where the surface of the ground 
has been protected by soil, which now, owing to the destruction of the 
forest covering, is rapidly wasting away from the more exposed pointR, 
polished and striated surfaces are seen, indicating a movement of ice 
S. 20° E. to S. 28° E. Thii; is another striking instance of the preservation 
of evidences of a general north-to-south glaciation at high levels. The 
boulders are chiefly of granite, with a few of darker greenish rocks. 
The granite resembles that of the immediate neighbourhood, but as 
some movement from north to south of the loose material must have 
occurred, the granitic area probably extends some distance in the first 
mentioned direction. 

The larger valley into which we now descend, runs for about ten 
miles a little we t of south, and is bordered by hills of uniform contour 
of from 600 to 800 feet in height. It then turns abruptly to the east 
of south and breaking by a narrower and deeper valley through a 
higher range, reaches the Similkamecn. The trail leayes it at the 
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angle, and strikes across a lower portion of the plateau south-westward 
to V crmilion Forks, about eight miles distant. The upper part of the 
valley is from half-a-mile to thrcc-fomths of a mile wide, and has flats 
of considcrnble size, but gencl'ally gravelly, and encumbered wiLh 
windfall. When the trail leaves the valley, the open bunch-gra s 
counLry begins. This is used as a summer range by Messrs. Allison 
& HaycR of Okanagan Lake, and Mi·. Haynes of Osoyoos. 

The rocks mcL with between Okanagan Lake and Vermilion Forks, Rocks. 

on thii; line, ase almost entirely granitic and gneissic, buL in the 
immediate vicinity of the latter place Tertiay rocks are found overlying 
these. 

Trail from Hope to Osoyoos Lake by the Similkarneen. 

This rouLe, from its direcLion transverse to the main axis of flcxnl'c 
of the rocks, appearing Lo offer the best line for a section across the 
southcrH part of the country, was-with the exception of abouL 
sevenLcen miles, occupied by granite-carefully paced, and all the more 
important rock exposures examined and noted. The distance by Lhc 
trail from Hope to Osoyoos is 12-! miles, in a direct line nincty
thrcc miles. The special geological features of the route are described 
subsequently. The main physical peculiarities of the country in the 
vicinity of the trail are here briefly noted. 

The first fwenLy-:five miles of the route, was constructed as a narrow Old Waggon 

waggon road, by parties of the Royal Engineers, occupied in determin- Road. 

ing the posiLion of the 49th parallel, many years ago. The road has 
not been used for wheeled vehicles, however, and from the sliding of 
the banks has in many places been reduced to the width of an ordinary 
trail. 

AL about five miles from Hope, the trail diverges from that leading Nicolumo 

to the Nicola Valley, already described, and at the same time leaving River. 

the main stream of the Coquihalla, follows up a small tributary named 
the Nicolume in a south-eastward direction. At a distance of ten and 
a-half miles from Hope, this 1:Jtream is found coming from the north-
wes L, while the trail continues to follow the same valley to the south-
east, till the small stream which iL canies Q.eyond this point is lost, 
and at twelve miles from Ilope, Beaver Lake is reached, with an 
elevation of 2,220 feet above the sea. SLill following the same valley watershed. 

south-eastward, a short distance below Beaver Lake, the Sumallow 
River ii; found flowing towards the Skagit. It must derive most of its 
water from the south-west, as at three miles below Beaver Lake, and 
before it had received any important feeders from the north, it was ~[~~~low 
ei:iLimated to be forty fceL wide by one foot deep, with a very ra]_Jid 
current. AL eleven miles from Beaver Lake, the trail leaves the 
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Sumallow Valley before its junction with the Skagit, turning abruptly 
to the north. 

Summit valley. The v:tlley which thus serves first as the channel of the Nicolumc, 
and then of the Sumallow, flowing in opposite directions, in its general 
course not only coincides with that of the main axis of the Com;t 
Range, but also with the strike of the rockR. It must, in most places, 
and especially about the summit, have been worn out and cleared to a 
much greater depth at oue time, either by ice or water action, or both. 
It now forms for most of its course a canon-like valley, with an avcL"age 
width of about a quarter of a mile in the bottom, between the steep 
sides, which rise in cliffs, or very abrupt slopes, to an average 
altitude of perhaps 2,000 feet above the trail. Higher, snow-covered 
summits arc seen occasiollally through gaps. The original chasm, 
about the summit, appears to have been filled in with huge masses of 
rock which have fallen from the sides. To this, and to the finer 
material afterwards washed in, the occurrence of Beaver Lake, with its 
surrounding ponds and i;wamps, is to be attributed. 

Sources of the 
Skagit. 

Course of the 
Sk!tgit. 

The Sumallow may be considered as the west branch of the Skagit 
River, and is joined by a stream from the north, and a second, of larger 
size, from the eastward. At the junction of these three sources of the 
Skagit, the mountains retire somewhat, leaving a wider valley than 
is usually found in this region. This is in connection with the 
occurrence of an area of Cretaceous rocks, which, though much altered, 
are not so hard or resistant as the crystalline and schistosc series 
generally characterizing the mountains. From the point at which it 
leaves the Sumallow River, the trail runs northward across a boulaer
strewn-terrace flat, with an elevation of 2,100 feet. Here, on the 14th 
of June, the beautiful Rlwdodendron Californicum was found abundant 
and in full bloom. 

From this valley, hemmed in by mountains, the Skagit River cuts its 
way southward and south-westward, till, after a course of about a 
hundred miles, it flows into the Gulf of Georgia, near the entrance of 
Puget Sound. The view down the valley of the Skagit from this point 
reveals only tier upon tier of snow-clad mountains, which, t hough 
picturesque and rugged in the extreme, do not appear to attain a very 
great height. Similar m~untaius close in the view up both the valleys 
of the north and ea t branches of the river. 

Crossing the north branch, the trail follows the north side of the caflt 
brnnch, in a general east-south-east direction for four and a-half miles, 
where the river forks, the main stream, or chief source of the Skagit, 
coming from the south-east; another, which is followed by the 
trail, from the nort11-east. After following this stream for nine and 
a-quarter miles, the trail crosses it for the last time at an elevation of 
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about 4,300 feet. The valley is throughout bounded by mountains 
with rocky or tree-clad slopes rising from 2,000 to 3,000 feet above it, 
or attaining an average elevation of about 6,000 feet above sea level. At 
its head it expands into a magnificent though irregular amphitheatre, 
from the sides of which many rills and brooks fall in. At the crossing- Summit 

place the Cretaceous conglomemtes and sandstones are suddenly replaced plateau. 

by the gneisses and diorites of the Cascade Mountains, the two series 
being apparently faulted togethel'. The path loads upwards from the 
crosRing by a series of steep zig-zags to the summit of the range, which 
is attained in two and three-quarter miles, and was found to have an 
elevation of 5,808 feet. No low vall ey bore leads across the range, 
which at its summit appears as a broad hilly plateau, with low rocky 
Cl'ags here and there ritiing above it, aud small pools, which seem 
to be held in by loose material washed irregt1larly into the hollows. 
The elevation is above that at which trees cease to grow vigorously, 
and stunted and scattered spruces only appear. Higher, and heavily 
snow covered peaks rise here and there above the general level, but 
these are really. separated from the summit-plateau by wide and deep 
valleys, which, though invisible from the summit itself, ramify in every 
direction toward the main streams. 

In 18'74 Messrs. H. J. Cambie and John Trutch of the Canadian Main Eastern 
' Source of 

Pacific Railway Survey, made an examination of the brancheR of the Skugit. 

Skagit for the purpose of ascertaining whether any practicable route 
existed for the line, across the Cascade Mountains. To complete this 
sketch of the upper part of the Skagit Valley, I quote from their 
report* the following account of the main stream of the east branch, 
and its ources. "Cedar Camp" is situated near the fork, and where 
the trail leaves the main stream.-" At Cedar Camp we divided our 
provisions, and, leaving half in charge of one man, proceeded in a 
general south-easterly direction up the main river, now reduced to a 
widLh of 120 feet. In half a mile we found the river issuing from a 
narrow canon with precipitous walls of rock 200 feet in height. 
Passing round the obstruction, along steep side-h ills, for another half 
mile, we again came to the river, which we followed to a point where 
it makes three forks, at four miles from Cedar Camp, in which distance 
the rise of the river was 600 feet. The left and right-baud branches, 
the Indian said, were valueless, coming out of high mountains; we 
continued to follow the middle or main stream, now only 80 feet wide, 
passing numerous small feeders on our way. At 7~ miles, the river, 
30 feet wide, turned abruptly to the south-west, through a heavily 
wooded narrow valley, which evidently rose rapidly. Here we left 

•,Report Canadian Pacific Railway, 1877. Appendix E. 

' . 
' ' 
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the main stream and followed a small branch up a valley which soon 
widened to half a mile. The timber, which from Cedar Camp had 
been green, with a dense undergrowth, was now burnt, a few scattered 
logs only lying on the gl'Ound. In two miles after leaving the main 
stream, the branch we were following ceased to run, and in another 
half mile we struck a large stream 30 feet wide, coming from the 
south-west, and now taking a general course to the east. This was a 
bl'anch of the South Similkamcen. We had thus gailrnd the summit 
of the 'South' ot· 'Allison' Pass, which proved to be 4,400 feet above 
the sea level, the rise in 16 miles, from where we first struck the 
Skagit, being 2,500 feet." 

The whole country from the banks of the Fraser, to the watershed 
between the Skagit and the Similkameen, is a vcriLablc sea of mottn
tains, a region of magnificent scenery, and interest,ing to the geologist, 
but, so far as at present known, of little or no economic value. Copper 
is said to have been discovered at one place on the Sumallow, but, I did 
not succeed in finding it. In the almost complete absence of benches 
or detrital deposits of any kind from its banks, the Skagit Valley 
resembles those of other smaller rivers of the western slopes of the 
Coast Range. The contrast between these rivers and those draining 
the eastern side of the main watershed is always very striking. The 
vegetation of the valley is also like that of the country of great rain
fall, in the vicinity of the coast, but lacks those coast plants 
which require an equable climate. The Cedar, Pinus monticola and 
Abies Menziesii occm·. At our Camp of June 15th, at an elevation of 
4,300 feet, at the western base of the main range, Ribes viscosissimum, 
and R. lacustre var. setosum, Valeriana capitata, Amalanchier Ganadense, 
Sambucus pubens, Gastilieia pallida, Lonicera involucrata, Draba nerno
rosa, var. lutea, Tiarella trifoliata., Hieraceum albiflorum, Habenaria 
hyperborea, Streptopus roseus and Prosartes trichocarpa, were found in 
flower. 

On descending the eastern slope, from the Anmmit, Whipsaw Creek 
soon appears on the right, and the trail contiunes to follow its valley. 
Between the summit and ' Powder Camp,' in a distance of about seven 
miles eastward, a descent of 2,240 feet is made. The hills bounding 
the valley soon appear to assume a height of 500 feet or more, but rise 
considerably higher at some distance back. The appearanee of the 
eastern slope of the range is, however, entil'ely different from that of 
the western, above described. The surface is much more deeply and 
uniformly covered with loose material, causing large gapti in the rock 
section. Whether the whole of this is to be attributed to action during 
the glacial period, is not clear. Near the summit scarcely any trans
port, of material seems to have taken place, and the rocks seem to have 
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been broken 11p in place, a~ before described, on the summit of the trail 
from Hope to Ni co ln,. The fragments are little rounded except in the 
case of granite, which naturally takes snch forms on wcatheri11g. Iu 
d d . .,. l b f · l h <l EasLern slope of cscen rng, the stones are iounc to e o a more variec c aracter, an the mountains. 

water-rounded boulders become abundant. In a few places, clay is 
also seen, stony and stiff, and perhaps entitled to be called boulder 
clay. No distinct terraces are found at high elevations in this place, 
though much of the loose material may well be derived from terraces 
formerly present, but now modified and more or less completely 
obliterated by denudation. At Powder Camp, a terrace borders the 
valley at a height of thirty feet aboye the stream. 

The greater pa1·t of the eastern slope has been den sely wooded with 
small trees, which have been removed by £.re, or still stand in thick 
blackened gro>es. Grass, vetch, and lupin begin to cover the surface 
where it is thus exposed to the sunlight. 

Fi·om Powder Camp, the Valley of Whipsaw Creek runs north-north- Valley of 

east. For about six miles its characte1· i8 much like that of the portion g~~~~aw 
above that place. The :first abrupt rise of the banks, which occurs 
with very considerable uniformity, carries them Lo a height of from 500 
to 700 or 800 feet. AboYe this the slope continues ineg ularly, and 
more gradually, till a height of 1,000 feet above the stream is probably 
in many places attained. Up Lo this point, the rocks occuning in the 
Yalley are chiefly hard greenish diorites, chists, etc., elsewhere more 
fully described. 'l'hese are now succeeded by softer igneous and 
sedimentary beds of the Tertiary, and the whole aspect of the country 
at tlie same time changes for the better. Th e valley wideni:;, and the EI. f h 

• ~cg<iote 

brook cuts rapidly down to a lower level, running between high bunch-grass 
country. 

terraced banks with occasional cliff,; of volcanic rocks. Open slopes 
occur, and the bunch-grass and Pinus ponderosa simultaneously appear. 

About three miles beyond this point, the trail crosses the Nine-mile 
Creek, so called from being at about that distance from Vermilion 
Forks. In Tertiary clays here, some interesting fossil plants, with 
insect remains, were found. 

A short distance beyond Nine-mile Creek, the trail leaves the valley 
. . Flats and 

of Whipsaw Creek, and contmues northward across broad benches, benches. 

some of which appear to have been formed when the whole valley was 
filled with water at a high level; others, nearer the rivers and lowe1", by 
the action of the present streams in g radually cutting down their bedH. 
The material of the benches or tenace-flats seems to be for the most 
part ditferent from that of the underlying Tertiary rocks. The soil is 
sometimes fertile but occasioually sandy, and supports a light growth 
of Pinus ponderosa with bunch-grass, or pine-grass, where the shade 

4 
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becomes more dense. Part, at least, of thiR region will probably 
eventually be used for farms. 

At Vermilion Forks, or' Princeton' of some maps, the South branch 
of. the Similkamecn joins the Tulameen, or North branch of the same 
river. The elevation at the l<'orks is 1,885 feet. The valley opens wide
ly and is surrounded by broad benches. Crops of various· kinds have 
been tt·ied here by Mr. IIayes, and the hardier grains and vegetables 
are found to succeed well when good so il is select.eel. It bas proYcd 
impoRsible, however, to t·aiHe squashes, beans, cucumbern and oLher 
tender plants, owing to the liabilit:r to summer frosts. This place lies 
well within the central dry region of the province, as is evideiiced 
among other thing;;, by the appearnnce of the low-growing cactus, 
which was found in flower oo the twentieth of Juno. 

The North Fork of the '6imilkamoen, or Tulamee11 , seems to derive 
the greater part of its water from the wild mountainous country near 
the northern soul'ces of the Skagit. My time did not permit me to 
examine this region, which would no doubt proYe interesting. At the 
Forks, the river can be fol'dod easily in some places in summer, but its 
rapid cu rrent is very difficult to eroR. either by fording or canoe in the 
spring . The bridge once ex isting here has fallen down. 

About throe miles up the North ~'ork, a very remarkable cliff, from 
which the name Vermilion l<'orks is derived, exists. It is of TorLiary 
rocks, and appears to be in o-reat part the accumulation formed in a 
lake in the Yicinity of a siliceous spl'ing. It bas been altered sub
sequently by the combustion in situ of lignite, (whi ch occurs inter
;;tratified with the other deposits,) and is striped with various morQ_ or 
leRs brilliant shades of red and yellow ochre. It has been resorted to 
from time immemorial by the Indians as a source of paint, and among 
other superstitions connected with it. they believe that stormy and wet 
weather arc sure to follow a visit made to the spot. 

Some miles up the South Fork, lignite coal again occurs, though in 
association with rocks of somewhat different appearance. The South 
Fork is fed by a number of streams rising in the immediate Yicinity of 
the forty-ninth parallel, among high mountains. Mr. George Gibbs, 
who had an opportunity of traversing this rough country in connect
ion wiLh the U nit.ed States Boundary CommiRsion, describes the main, 
or western branch of the Similkameen, which heads near the sources 
of the eastem tributaries of the Skagit as follows:*-" The valley of 
the \Vest Fork has quite a gradual descent, but nowhere exceeds a 
mile in width. It is divided into basins, irregularly lined witJ:i. terraces, 
some of them loYel and rising in benches, others resembling rat.her, 

.. Jo1lrnal of the American Geographical Society, Vol. IV., 1874, p. 360. 
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slides from the rnountai1rn, :,;ubsequently modified by water, than 
original deposib>. 'rhe soil is of fine sand mixed with gravel and 
boulders. The South Fork. (or Pasayten) is more rapid, and with a 
narrower bottom, and below the junfltion the river enters a canon, 
which contiI~ues to near the mouth." 

About two miles below Vermilion Forks, the Similkameen Valley The vnlley 

again becomes narrow and steep-sided, the change being caused by the ~i:iNi~u~~~ks. 
replacement of the Tertiary by massive granitic rocks, which continue 
for many miles . To the month of the Ashtnoulu River, a stream of 
some importance joining from the south, a similar character is main-
tained. The river is tortuorni, generally margined on one side or other 
by narrow flats, above which the mountains rise steeply, and continue 
to increase in height as we descend. Th e rainfall is evidently less and 
the winter climate not so severe in the lower part of the valley. Saline 
incrustations begin to appear on the soil, with the saltrloving "rye 
grass;" (Elymus condensatus) and in addition to the cactus and Artemisia 
frigida, Artemisa trifida occurs, forming a bush of ::;ome size. The Dry country. 

rattlesnake finds its upward limit near the mouth of the Ashtnottlu, 
and below this point is abundant in the valley. 

Ten miles below the ARhtnoulu, Kcramcoos Brook, a rapid stream, 
eHtimatcd on June 24th at twenty feet in w id th by three inches deep, 
enters from the north-west. Ilere the valley opens out, showing an Kerameoos. 

average width of about a mile of flat land, some of which is so low and 
damp as probably to be capable of g rowing crops without irrigation. 
The height of the flat is about 1,390 feet. The Hudson Bay Company 
ha<l. at one time an e tablishmcnt at Kerameoos, but it is now aban-
doned, Seve1·al farmers have claims, however, in this part of the 
valley, and Mr. Price is erecting a small steel flour-mill. Besides 
wheat and the ordinary cereals, tomatoes, corn, beans and other 
·imilar crop:;; flourish here. The neighbouring hills afford extensive 
grazing privileges. 

For fifteen miles bcvond Kerameoos the t.rail continues to follow the Lower part of 

11 . l • h l d' t' h . th . . •t f h Similkameen va cy in a genera sout -caster y ircc 10n, w en, m e v1mm yo t e Valley. 

bom1dary line, it turns eastward, and passes across a hilly region 
covered with bunch-grass and forming a fine cattle range, to Osoyoos 
Lake. The lower part of the valley does not continue to show flats so 
well adapted for farming as those about Kerameoos, but were there any 
demand for farm produce, many of them would be utilized to some 
extent. Eight miles south of the boundary line, the Similkamecn 
joins the Okanagan near its effiux from Osoyoos Lake. The land in 
the angle between the two rivers is low, but high and rugged 
mountaius border the Similkamecn on the south-west. 
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The Okanagan Valley. 

Okanagan Lake occupies the northern part of this valley, while Du 
Chien, Vaseux, Chutes, and Osoyoos Lakes occur in its course outh
ward between the lower end of Okanagan Lake and the forty-riinth 
parallel. At Osoyoos Lake a trail from the Columbia enters, and there 
is a Custom Station in charge of Mr. J. C. Haynes. On entering the 
Okanagan Valley near Osoyoos Lake, it strikes one as being entirely 
different from that of the Similkameen, or indeed any of the valleys 
seen to the westwal'd. It is a broad flat-bottomed trough, averaging 
here probably two miles in width between the bases of the rocky 
slopes. The bottom of the trough is formed of clean-washed and 
rounded gravel, generally rather fine, and sand. The sides are of 
rock, sometimes almost naked, but generally with more or less exten
sive remnants of drift covering, often in the form of imperfect and 
decayed benches, which rise in places to a height of at least 300 feet 
above the lake. Scarcely any trees are found in the valley-bottom, or 
on its lower slopes. It is scantily clothed with bunch-grass, now much 
reduced owing to the number of cattle; and here and there are 
thickets of ragged-looking 'Chaparaal' ( Purshia tridentata) which give 
to the scenery a weil'd and desert aspect. 

The elevation of Osoyoos Lake is, by compat·ison of my barometer 
observations with those of the meteorological station at Spence's 
Bridge-860 feet. The lake is about nine miles in length, and 
averages probably a mile in width. It is said to be deep, but is 
remarkably divided near its centre by two spits, or bars. The north
ern of these is at the Custom House, and so nearly divides the Jake, 
that a small rough bridge has been built across the gap. The second 
spit is about a mile further south, and has also a narrow channel 
cutting through it, in this instance near the east end. The spits are 
quite different in character from the fans previously described, several 
of which may be seen in other parts of the valley, but always in 
evident relation to entering streams, which these arc not. The 
material, as far as can be seen, is chiefly fine gravel and sand, and the 
surfaces of the spits do not rise far ::.tbove the water level. It can 
scal'cely be supposed that these are moraines, as the material would 
probably be coarse in that case. I am inclined to refer them to the 
conflicting action of waves originating at opposite ends of the lake, 
under the influence of currents uf air drawing through valleys differ
ently placed with regard to the direction of its axis. 

The lower terraces, and gravel deposits about the lake, are not 
regularly flat-topped, but full of large' hollows and depressions, some 
of which hold little swamps. The material is also very frequently 
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arranged in long boat-bottomed ridges, generally pointing up and 
down the valley, and the whole appearance is that which might have 
been produced by powerful currents affecting a sheet of water which 
stood say :fifty feet above tho present level of the lake. When still 
higher than this, there may also have been currents, but not, appar
ently, so strong. The valley being so low, must have formed an 
important straiL or channel at one stage of the glacial submergence. 

An interesting further question is as to the original mode of forma- t\1~~~r&l':t"~'.'" 
tion of the valley, which certainly has tbe appearance of being an gan Valley. 

older and more important effiux of the country than that of the Fraser. 
The mountains bordering it do not appear in any place to ri:;e 
more than 2,000 feet above it, and are generally comparatively low, 
showing to some extent, a primitive and very ancient general slope of 
the snrface heeeabouts toward the great valley. The present level of 
the river and lake is not of course that of the bottom of the valley, 
which, judging from analogy, must at the time of its excavation have 
been V-shapod, or at least broadly U-shaped. By taking Lhe average 
width of the valley, and slope of its rocky sidos, at very moderate 
estimates, we may allow that it is :filled with drift deposits to a depth 
of at least 500 feet. Wore the whole of the Okanagan Valley cleared 
of these drift deposits, it would probably at the present day take the 
drainage of the basin of Shushwap Lake, in addition to that which it 
now receives. This it has almost certainly done at a former period, 
but to what extent its preBent diminished drainage area is due to the 
blocking of channels by drift, or how much to relative chauges in 
elevation of different parts of the country, or to the cutting down of 
the beds of othor rivers, such as that of the Fraser, it is impossible 
now to determine. 

The lower encl of Osoyoos Lake, is bordered by low swampy land The vnlley at 

which stretches for some distance, and thore is no appearance of a rock Osoyoos. 

barrier. A wide fan, spreading from the east side of the valley, is 
probably the cause of the lake. Tbere is a eonsiderable area of flat 
land in the neigh bourhoocl of Osoyoos Lake, but the soil is light, 
gravelly and sandy, and moreover there are no streams entering the 
valley large enough for its irrigation. 

The trail followed northward from Osoyoos Lake, continues in tho Trait going 

valley for about seven miles beyond the head of the lake, and then northward. 

turning off to the westward leads past Chutes and Vaseux lakes on the 
high 1:111d, descending again to the valley near the northern end of Du 
Chien or Dog Lake. About . six miles beyond the point at which 
it leavei; the valley, the southern edge of an extensive area of Tertiary 
rocks ii; met with. It is mai·ked by a wide valley, which is followed 
for a shorL dista,nce by the trail, which then leaves it to continue 
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northward. The plateau here overlooking the Okanogan Valley is 
irregular, and broken, with hills, which rise to a considerable elevation. 
Its average height is probably under 2,000 feet. There is much open 
country with fine bunch-grass, and also occasional small areas suitable 
for farmiug land. The upper end of Du Chien Lake is about a mile 
and a-half in width, and is separated from tbc lower encl of the Great 
Okanagan Lake by what appears, from a height, to be a broad strip of 
:fiat land, occupying the valley-bottom for a distance of three and a-half 
miles. It is found, however, on further examination, that the lakes 
arc really divided by two largo coalesced flat fans, lJrobably of 
subaqueous origin, and formed by the important streams hero entering 
at opposite sides-one at the Indian Reserve, tlrn other at Pentictcn. 
A com;idcrable area of arable land exists in the low strip between the 
two lakes, and the brooks above-mentioned give abundance of water fol' 
irrigation. The Indians on the west side of the Okanagan Rivcr
which runs from Okanagan into DL1 Chien Lake-cultivate the soil 
pretty extensively, while J\fr. Ellis, on the opposite l:lidc, has a fine 
farm known as 'Pentictcn.' Du Chien, and the lower part of 
Okanagan Lake are fringed with terraces along the shore, which on 
the upper end of the former are quite narrow, and interrupted from 
time to time by rocky bluffo. The material of these tcnaccs is, for the 
most part, a white silt, but near the north-west end of Du Chien Lake 
is replaced by a fine white sand, in beds generally an inch or two in 
thickness, but sometimes as thin as paper. Thcl:lc are often observed 
to lie in broad undulating curves, indicative of current structure. The 
banks al'C hard enough to form vertical or nearly vertical faecs, in 
which layers slighLly hardened by ferruginous cement are sometimes 
seen. These sands probably represent merely a coarser portion of the 
white silt deposits, elsewhere more fully noticed. 

Granitic and gncissic rocks evidently form the mountains on the 
east side of DL1 Chien Lake down nearly to its lower encl, where the 
north-eastern border of the Tertiary volcanic rocks seems to cross the 
valley. The brook of the Indian Reserve probably marks the north
wcstward continuation of the same line. The mountairn3 north of the 
brook have the appearance of being of tbc granitic and gneii;sic series, 
for some miles, when the Tertiary is again seen to resume, dipping 
north-eastward and forming a broken escarpment running to the 
norLh-west. Nearly on the line of strike of this outcrop, a small 
broken reddish hill appears between the trail and the shore of 
Okanagan Lake, on the east side, which with little doubt forms a 
Tertiary outlyer. 

Trails run up both sides of Okanagan Lake. That on the cast side 
forks, nine and a-half miles from the lower end of the lake, one branch 
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continuing to follow the lake shore, the other striking north-north
westward over the mountains and thus avoiding the rou()'h rocky side- Tr!Li1. to the 

< ' o ' )i1ss1on. 
hills by which the lake is often bordered, and also cuLting off the knee 
which the lake here makes. The latter route was followed, and was 
estimated to be about sevenLeeu miles in length between the forks and 
the crossing of Mission Crock. In crossing the mountains, an altitude 
of 3, 740 foot is reached, and this suffices to cause a change from the 
dry anu bunch-grass-covered slopes of the Okanagau Lake, to a region 
characterislimilly clamp and ·northern. In ascending, and again in 
descending the norLhern slope, terraces arc found at many Glitforent 
elevations. Those are mentioned more fully in describing the drift 
clCI)08its. The summit is strewn with laro·e granitic boulders which Mounta.in 

b ' vegetation. 
appear to be of the rock of tbc country, broken clown and wcather-
roundecl nearly in place. Pools and swamps are frequent. Among 
the plant8 in flower on July 2nd were no Led :-Linncea borealis, Spircea 
betulijolia, Lonicera involucrata, and L. occidentalis, Lilium Oanadense, 
Oypripedium occidentale, Pedicularis racemosus, and Nuphar polysepalitm. 
A few small trees of larch (Larix occidentalis) wore also, for the first 
time, observed hero. 

The Mission Settlcmc11 t occupies a largo flat, formed by the deLritu8 The Mission 

brought down by lhe sLream known as Mission Creek. This flat area Settlement. 

does noL extend far into the lake, as many fans and stream-deltas do, 
but fills what must at oue time have boon an extensive bay. The total 
area of arable lm1d must be about six square miles, of which most is 
already taken up. WiLh frrigation, crops of all sorts, including beans 
equal to those of Lillooct, can be grown. The settlement dates from 
about eighteen years back, and now consists of seventeen families in 
all, mostly Half-breeds speaking French. A considerable proportion of 
the land is under cu ltivation, with fine-looking crops. The farm 
buildings arc in some cases substantial, there is a school with about 
twcnLy scholars, and a church and mission buildings und er the care of 
two French priests. Rich gold placers were at one time worked on 
Mission Creek, and though not now yielding largely, still employ a £~k~.agan 
few men. They are described in another part of this report. 

Okanagan Lake has a total length of sixty-nine miles, with an 
average width of nearly two miles, which is maintained with consider
able regularity. Its elevation above the sea level is about 1,270 feet. 
Though a line drawn through its opposite extremities is nearly clue 
north and south, it makes, in its southern half, a very considerable 
bend to the west, and its northern extremity turns eastward. IL 
occupies the bottom of one of the great trough-like valleys common in 
this country, and though much longer, in its wjdth, and mode of form
ation closely resembles Kam loops Lake, described on a prccediug page. 
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As already mentioned, the lower portion of the lake is fringed with 
benches of white silt, which occasionally form a nearly flat, or gently 
sloping surface fot· a short distance back from ihe shore. These do 
not appear on the northern part of the lake, howcve1-, being sceu last 
nearly opposite the i\iission. The shores may as a whole be said to be 
bold, and rise generally prciLy steeply from the water's edge to 
mountains of considerable height. This is more especially the case on 
the west side, which is also more thickly timbered than the east, and 
showt:> a compa,rativcly small proportion of land fiL for the support of 
cattle. On the west shore, near the northern end of the lake, there is 
a little flat cultivable land ft·i11ging its margin, or in Lhe form of pro
jecting fans. This is chiefly taken up by · Indians. Opposite the 
Mission, at Allison's, a wide bcneh occurs, but the greater part of its 
extent is only fit for gl'azi ng land. The eastern side of the lake, 
especially toward the nol'thcrn encl, is in many places an open bunch
grass country, and the hills separating it from the para\Jel chain of 
lakes which is followed by the waggon road, are lo-w. 

The lake is probably very deep, except in the vicinity of those 
places where dc!Las of streams have been encroaching on it, but I had 
no opportunity of sounding it. It seldom freezes over, but has 
occasionally been known to do so completely. Opposite the Mission, 
at the 'Narrows ' the bottom, formed of the subaqueous extension of 
the l\Iission fan, or delta, can, it is said be t:>een all the way across, and 
is probably not in any place deepet· than twenty to thirty feet. On 
the west shore, at this place, are two remarkable acute triangular 
points of sandy m1tterial. These are not in connexion with any 
entering streams, but arc pretty evidently the result of the con
vergence of waves originating in differently-trending reaches of the 
lake. They are of the same nature, but not so well developed as the 
spits in Osoyoos Lake. The rocks bordering the lake are Tertiary, 
underlain by ancient metamorphic and granitic materials, with lime
stones of intermediate ago toward the northern end. A remarkable 
line of fracture and disturbance runs parallel to the northern part of 
the lake, on its eastern shore. 

The Mission is connected with Kamloops by a good wagg'in road, 
which, however, does not follow the shore of Okanagan Lake, but a 
pa.iallcl valley lying a few miles east of · , occupied by the smaller 
lakes ;Lbove alluded to. The first or souLhem lake, about a mile in 
length, is called Duck Lake. The second, generally known as Long 
Lake, is thirteen and a-half miles in total length, but is almoi:;t com
pletely divided four miles from its southern end by a very narrow 
transverse strip of low land, known as the 'the Railway.' This is 
supported in the centre by a little rocky mass, but otherwise resembles 
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the spits of Osoyoos Lake. The southern portion of Long Lake is 
separately distinguished as Primeewash Lake on Trutch's map. Long 
Lake has an average breadth of over three-quarters of a mile, and 
appears to be very deep, a shallow border of variable width fringing 
the sl101"es1 which drops suddenly at its outer edge to deep water. It 
is 133 feet higher than Okanagan Lake, and discharges into it at its 
northern end, 

It was at first supposed that the flat submerged border, well marked ~f?:~~~rdm 
in the lake!:l above mentioned, but also seen frequently elsewhere, 
implied a comparatively recent elevation of the lake waters. It would 
appear, however, that it is really due to the distribution by the move-
ment of the waler of the lake itself, of debris from the shores. At a 
depth 80 great as lo render the surface movement inappreciable, Lhe 
material forms a steep talus sloping down to the deeper portions of 
the lake bottom. Thui; whore the lake i8 wide and the force of the 
waves great, the shallow border is proportionately increased. This 
featul"e has important bearings on the formation of lakes generally, 
and explains several circumstances connected with those lying in the 
great valleyi; of the interior. 

Country north of Okanagan Lake and between Cherry Creek and 
Kaniloops. 

About the north end of Okanagan Lake, is an extensive region V:alleys run-
. . , mng from head 

characte1·1zed by broad open valleys, separated by lower ranges of ofOkanagan 

hills, and affording not only fine stock ranges, but much arable land. Lake. 

The valley holding Okanagan Lake is continued nol'th-north-eastward 
for thirty miles to the southern extremity of the Spallumsheen arm of 
the Groat Shuswap Lake. This is known as the Spallumsheen Valley, 
and is already occupied by a number of farmers. By it, as before 
mentioned, the Shuswap basin has Ol'iginally been drained to the 
Columbia. Running north-westward from the head of Okanagan Lake 
is a second wide valley, which in eight miles leads to the elbow of the 
Salmon River, and there divides into thl'oe valleys of equal width to 
itself. One running for some.miles nearly parallel to the Spallumshoon 
valley, eventually unites wiih il, a second runs northward to the 
Salmon Arm of Shuswap Lake, and is followed by the lower portion of 
the Salmon River. The third carries the upper part of the same 
stream, and extends westward. The Coldstream Valley, which runs 
westward from near the head of Okanagan Lake, is the last of these 
great depression~, and will first be noticed. 

Two miles north-westward from the north encl of Long Lake, is Mr. Coldstream 

Vernon's farm, called Colclstream, from the largo springs which Valley. 

here issue, giving rise at once to a brook of some size, which flows 
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toward Long Lake. The temperature of the spring water on July 
8th was found to be -t8· 5°. The wide Coldstream Valley is in con
nexion we tward, by low ground, both with Long, and Okanagan 
lakes. The hills to the north arc for the most part open, and covered 
with bunch-grass Lo the very summits; those to the south, somewhaL 
higher, when seen from a height, coalesce to form an irregular plateau, 
with an elevation of probably bcLween 3,000 and 3,500 feei. They arc 
more rnggcd and thickly timbered, and arc capped- by nearly hori
zontal Tertiary volcanic rocks. The botLom of the valley is composed 
chiefly of wide coalescing fans, 'viLh gcnilc slopes, with here and there 
between them portions of nearly flat laud consisting, apparently of the 
boitom deposit of an aucicnt lake. Ten miles eastward from Cold
strcam the main valley seems to turn northward to that of the 
Shuswap RiYer. It receives ucar the angle, at Bull Meadow, two 
streams coming from the eastward. Between Coldsircam and this 

Watershed point, at Dlliot'i:;, is the watershed between the Shuswap, draining to 
hctween' l?raser uh L l d '} F R" d h Ok fl · l and Columbia. ~ uswap a cc an c ie 1raser 1ver, an t c anagan owmg tQ tJc 

Columbia. Its elevation is about 1,600 feet. Nelson 's (or Dutot's) 
Brook here ontcl'S from the 11orth, forming a fan of the mmal 
character. It turned originally to the west, joining the Coldstrcam 
Brook, but for irrigating purposes a portion of it wai:; diverted east
ward, and the channel so formed bas now become the principal onc
thc stream though still contributing a portion of its water to the 
Columbia, having by a very small amount of labour been turned into a 
tributary of the Fraser. 

Mode of lorma- The wide Cold stream Vnlley has not been formed nncler present 
!l~~a~~~ft~y. conditiom~, but implies the prolonged action of a large sLream at some 

former time, the sub:;equcnt presence of a great body of watcl', which 
was gradually lowcred,-probably towards the close of the glacial 
period-and lastly, of the continuance, for a considerable time, of 
circumstances like the prcsc11t, during which valleys were in some 
cases stopped by the encroachment of fans, in others cut deeper by the 
action of streams. The original river may ha,~c been one deriving its 
Rnpplies from the present drainage area. of the Shuswap, and conse
quently representing the modern stream of that name. It is difficult, 
however, in a country in which so many and so deeply drift-buried 
aucient channels occur, to arrive at certainty on such points. 

Trails to The Chcrl'y Creek mines are situated twenty miles cast of the Bull 
Cherry Creek. Meadow, on Cherry Creek, a branch of the Shuswap, or Spallumshccn 

River, among the western flanking mountains of the Gold Range. 
11'rom this point, three different trails lead to the mines. The first and 
oldest route crosses the Shuswap River twice, running north of its 
southward elbow; the second, used only when the water in the 
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Shuswap was so high as to render the first impassable, follows the valley 
of one of the streams, before mentioned, eastward, south of the Camel's 
Hump MounLain, travel'ses a summit at an elevation of 3,524 foot, and 
orois1:>os the sourcois of FoL"ry Creek; tho third, CLlt ouL only last 
summer, follows a route Bolectcd by Mr. C. Voruon, going north of 
the Camel's Hump, but without crossing the Shuswap. Th is will 
probably be Lho only rouLo followed in future, and by it a waggou road 
might easily be made if required. 

The summit on Lho southern tt-ail is nearly equal in height to mosL Mountain tmil. 

of those of the surrounding hills, which, as previously observed, in 
many placoR, when viewed from a height, resemble the fragments of a 
once regular i1latoau. In the general form of its minor features it 
show1:> evidence of a heavy glaciaLion, and on hard quartzose veins the 
striaLion and polishing can sLill be found, though in this place the 
former is subsidiary aucl not strongly marked. The higher parLs of 
the hills are covered with a pale-brown earthy boulder-clay, which, 
however, generally forms but a Lhin coating, through which much rock 
)JL'Ojcct8. The included stones aru hero more angular than usual. 

In following .M:l'. Vernon's trail from the Bull Meadow, a narrow, 
rocky pa;;s leadt:i thrnugh to the Shuswap, which here, at its southern ~~,Jr~~~P 
elbow, fl.ows in a wide valley, with occasional fiaLs of some size, but all 
more Ot' lctis com.ploLoly covered with forest or windfall. It is bounded 
to the north by a range of stoop, rocky mountains, which appear to be 
of granite and gneiss, and ri8e to a height of about 2,000 feet above ii. 
'I'o the south, the hills are Romewhat lower, bnt cont:iisL of similar rocks. 

AboYo the mouths of Forry and Cherry Croek8, and extending up the Flat land about 
Cherry Creek. 

latter as far as the mines, is a considerable area of flat or· nndulatillg 
land, the occurrence of which among the western mountains of the 
Gold Range is rather remarkable. It is now for the most part either 
wooded or rough with burnt timber, windfall and second-growth, but 
oven in thiti titalo might afford much food for cattle :md horses, from 
,;wamps with coarse grasti, pine grass in the open woods, and lupin and 
vetch in the burnt area,;. The general elevation of the country is about 
2,256 foot, and much of it may be considered as a terrace-fiat aL this 
elevation. Its area is probably about twelve square miles, and it may 
at some Limo be occupied by farms, notwithstanding its proximity to 
the higher mountains of the range, which may render it more liable to 
summer frosls than its elevation would load one to suppose. It would 
not require inigation. 

Both branches of Cherry Crook, cut deep but narrow valleys in this Valley of 

lower area, and beyond it are bol'dered immediately by high, rounded Cherry Creek. 

mountai11s, which have at one time been for the most part densely 
wooded, but are now, owing to the spread of fires, covered wiLh almost 
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impenetrable windfall. These mountains do not carry snow during the 
summer months, but are sufficiently high to conceal the axial summits 
of the Gold Range, which, from points further westward, are seen to 
form a lofty snow-clad sierra, some of the peaks probably attaining 
an elevation of 9,000 feet, and sheltering among them numerous 
glaciers. 

A few specimens of larch and cedar occur as far westward as Cold
stream, thus overlapping by about thirteen miles the range of Pinus 
ponderosa, which here finds its eastern limit near the longitude of th~ 
Camel's Ilump. In the vicinity of Cherry Creek Pinus monticola, 
Abies lesiocarpa, and other plants requiring considerable rainfall 
flourish, especially on the higher slopes of the bills. Sphceralcia aceri
folia was noted in the same locality. 

There is still room for several good farms in the Coldstream Valley, 
but at present there is so little demand for produce, that cattle, which 
can be driven to the coast market, are more profitable than the culti
vation of the soil. 

The Spallumsheen Valley, running from the north end of Okanagan 
Lake to the Spallumsheen arm of Shuswap Lake, is already an 
agricultural district of some importance, and constitutes the largest 
area of available land found together in any one valley of the interior 
of the 80uthern part of the Province. The valley probably averages 
two miles in width, and is flat-bottomed, with low benches rising along 
the sides. Through its centre winds a slough, or swamp, generally 
about 500 feet wide, and sometimes occupied by pools. This has all 
the appearance of having been at one time a river-bed, and as already 
stated, has in fact probably carried the upper part of the Okanagan 
River, at a former period. The level of the slough appears to be 
nearly the same throughout. To the south it is partly blocked by 
detl'i tal material, but gives issue to a stream of some size, which enters 
the head of Okanagan Lake. I had not time to make a careful exami
nation of the Spallumsheen Valley, and did not visit its northern end, 
which can be reached by a t:lteamer ascending the Shuswap Rivet· from 
the lake of the same name, ancl is the point of shipment of grain and 
other produce to Kamloops. The portion of the valley examined is 
partly prairie land-most of which is already taken up,-and partly 
wooded. The climate is such that without irrigation fine crops of all 
sorts can be raised. The soil of the lower benches and bottoms is 
clayey, deep and rich, that of the higher benches is lighter, but still 
good. The subsoil shows a tendency to resemble the white silt deposit, 
but is not well characterized as such. The total area of available land 
in this, and the branch valley running toward the elbow of the Salmon 
River, may be about forty square miles, and there it:i still room for 
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many good farms, though most require to be cleared of timber. The 
stock ranges of this vicinity though good and extensive, are not 
sufficient for the comfortable support, on the present system, of a 
number of catLle and horses very greatly iu excess of those now 
pastured here. 

The Salmon River Valley, from the point at which it turns north- Salmon River 

ward, to its mouth at the Salmon Arm of Shuswap I1ake-a distance of Valley. 

twenty-one miles-was not traversed. In viewing it, however , from the 
north and south ends, it does not appear in its physical features to differ 
essentially from the Spallumsheen Valley, though somewhat narrower, 
and more or less densely timbered throughout. It must share the 
climatic conditions of the Spallumsheen Valley, and when the g rowth 
of grain and other agricultural products receives an impetus by the 
opening of easy communication between the west end of Kamloops 
Lake and the coast, will no doubt be cleared and tilled. 

From the point at which the road from the head of Okanagan Lake 
to Kamloops first touches the Salmon River, near its elbow, it follows 
the valley of that stream westward for about nine miles. This part of 
the valley is not so wide as that just described, and shows little flat 
bottom-land. There are still, however, considerable areas which if 
cleared-which they no doubt eventually will be-may be successfully 
cultivated. N ea1· the point last defiued, and a short distance beyond 
the bridge by which the road crosses the Salmon River, the valley Grande Prairie. 

bifurcates, one braneh running up north-westward, the other-which 
is that followed by the road-westward. Six miles further on, the 
valley widens to form the Grande P1·airie, an area of flat land some 
thousand acres in extent, on which two good farms are already placed. 
This is evidently the filled up or drained bed of an old iake, in which 
the detrit11s carried by the streams has formed broad, sloping fans. 
The elevation of Grande Prairie is about 2,000 feet, and irrigation 
here again becomes necessary. The rocks, which about the head of 
Okanagan Lake and in the Spallumsheen and lower part of the Salmon 
River Valleys are like those of Shuswap Lake, elsewhere more fully 
described, are covered, near Ingram's, in Grande Prairie, by Tertiary 
igneous products, which continue to characterize a wide region to the 
north-west and west. (See Plate IV.) 

The stream flowing through the Grande Prairie Valley, still continues Upper Salmon 

to bear the name of the Salmon River. It derives a great part of its River Valley. 

water, I believe, from a large spring rising near the northern edge of 
the prairie, and fed, probably, by the subterranean drainage of the 
drift-blocked valley whieh the road followf:l north-westward from this 
place to the Thompson River. The upper part of the Salmon River 
Valley runs south-eastward from Grande Prairie for about sixteen 



Wide open 
conntry. 

Grande Prairie 
to Thompson 
River. 

Arrangement 
o! matter. 

62 B GEOLOGICAL SURVEY OF CANADA. 

miles, when the sources of the stream are reached. The po1·tion 
nearest Grande Prairie, though, like the prairie itself, hemmed in by 
mouniains of considerable height, for some miles continues to show 
lightly-timbered flat land suitable for cultivation. It is then, for about 
eight miles, narrow and steep-sided, bounded occasionally by high 
cliffs, formed of volcanic breccias of Tertiary age. Towards its sources 
it opens again more wi<lcly, and strcLching southward towar<l Chaperon 
Lake, and westward, is a wide, open, tmdulating country, admirably 
suited for stock, and probably, in part at least, for farming, though at 
an average elevation of nearly 3,000 feet. Near the head of the 
Salmon River, on September lst, on the site of an abandoned Indian 
camp, at an elevation of about 2,800 feet, oats, wheat of two varieties, 
and barley wore found growing. The first was ripe, the others ju;;t begin
ning to tlll'n yellow. The grain bad been accidentally scattered on a 
dry hill-side, and had reached the stage at which we found it without 
irrigation. We were afterwards informed that the Indians bad been 
camped there in Juno . 

.From Grande Prairie to D11ck and Pringle's on the south Thompson 
River, a di8tance of fifteen miles, tl10.road follows a valley in which a 
little chain of lakelets draining toward Grande Prairie lie. Beyon<l 
these, the summit, with an elevation of about 2,300 feet, is crossed, and 
another stream flowing in the continuation of the 1:mme valley, followed 
down to the Thompson. The little lakes in this valley pretty evidently 
depend, as in so many other cases, on the interruption of the drainage 
by the irregular inwash of drift from the sides. Some of these have 
been since entirely filled with debris, forming swamps, with grass suit
able for hay. 

GEOLOGICAL OBSERVATIONS. 

In the foregoing pages, an account has been given of the gc11eral 
geographical and topographical features of the country embraced by 
this report. Many facts co11nected with the former glaciation of the 
region and its superficial deposit8 have also beP.n included, as they 
bear so directly on its present form and character. These arc sum
marized and supplemented by additional information under the head of 
Superficial Geology. The general distribution of the various rock 
formations has also been referred to in so far as it appears important 
in connexion with the topography. The remaining facts bearing on 
the areas occupied by the different rocks are incorporated in the map, 
an<l in the following pages are only incidentally referred Lo. 





.. 
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In treating of the geological structure of the region, no attempt 
will be made to describe all the very numerous localities visited and 
examined. The rnck formations are taken up in order, beginning 
with the oldest, and in each ea e those expo ures and sections which 
appear to offer points of importance are treated of in some detail. It 
ii:; j)rOJ)OSed to oToup the observationi:; under the following O'eneral Cassification 

' b o acloptecl. 
heads :-(1. Older rocks, chiefly Palwozoic and Triassic, (2.) Newer Meso-
zoic, and (3.) Tertiary, without attempting more minute subdivision. 
The rocks of each locality will, however, be compared seriatim 'vith 
those of the minor groups already established for other parts of the 
Province, and also referred as closely as their contained or associated 
fosRi ls admit, to their ab olutc positions in the general geological scale. 

OLDER ROCKS, CIIIEFLY P;\L.iEOZOIC A D TRIASSIC. 

The rocks below the Jackass Mountain series-now known to be Provisional 

C · tl · · l ] · fi t• d t d · 18'"' 1 classification. rctaceous,-rn io prov1s10na c assr ea ion a op ·e m ' , were 
inclmled under the following iiames :-Upper Cache Creek group, 
Lower Cache Creek group, Anderson River and Boston Bar group, 
Cascade Mountains and Vancouver foland Crystalline series, and 
Granite, Gneiss and :Mica-schist Series of North ThompRon etc. The 
region at present described includes rocks referable to all thei:;e groups, 
and embraces the typical localitie · of several of them. Fossils of 
Carboniferous type have now been found in a number of localities in 
fmch ar;sociation with the Upper and Lower Cache Creek groups and 
Vancouver Island crystalline series, as to prove that a greater part at 
least of the rocks of these divisions are referable to that era of 
geological time. A portion of the Granite and Gneiss series of the 
North Thompson etc., with some of the crystalline rocks of the 
Cascade Mountain and Vancouver Island series may eventually prove 
to occupy a lower position in the Palroozoic, but no evidence favouring 
that view bas yet come to light. 

On the westem side of the main summit of the Cascade or Coast Section atsum

Range, between the head waters of the Skagit and Similkamecn, a well ~1:;,.i~~~~~en 
exposed section of 1.he h igb ly crystalline roclrn, genera Uy found about trail. 

the axial regions of the mountain ranges of this part of the country, 
occurs. To the south-west, where the last branch of the Skagit is 
crossed by a bridge, the crystalline rocks are faulted into contact with 
Cretaceous sandstones, elsewhere described, the line of the fault 
running about N 64° W. The general direction parallel to which the 
rocks of this part of the range are folded, is almost exactly the same 
with that of the fault. In a direction at right angles to this, the 
distance from the line of fault to the summit of the pass is about 1.wo 
and a quarter miles. The rocks may be characterized, broadly, as 
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gneis ic, but pass in Romo cases into materials so massive as to be 
indistinguishable from granites. Hornblende and mica both occur, the 
formel', however, not in so great abundance as in most other exposures 
of rocks of this age. The beds are generally pretty regular, but in 
some places more or less corrugated. They are all nearly vertical, and 
when showing any departure from verticality, generally dip south
westward. The angles of dip are, however, so high that they cannot 
be accepted as showing on which side the beds may have rested before 
their upturn. The appearapcc of the section, would lead to the belief 
that it represents a great consecutive series, of which, in that case, the 
south-western beds must be the newer. It would, however, on this 
supposition be necessary to allow that the formation, as represented 
between the fault and the summit has a thickness of about 10,000 
feet. No limestones, quartzites, or thick beds sufficiently different in 
appearance from the rest to serve as a clue to the discovery of possible 
repetitions in the section were seen, but on the most probable view of 
the method of folding, shown in Section No. I, the minimum thickness 
must be over 4,100 feet. 

Segregation veins traverse some of the rocks, especially the coarser 
and more graniLic. These are composed of a mixture of coarsely 
crystalline white quartz and felspar with pale-green si lvery mica, and 
occa ional small crystals of garnet. 

On the hypothesis that the rocks form a continuous descending 
series, they may be described in sectional form as follows :-

FEET. 

Fault. 
1. Pale greyish and purplish felspathic gneiss, with some dark 

hornble,ndic schist. Poorly exposed.. ..... . . . . . . . . . . . . . . 989 
2. 'fhin-bedded, pale purplish, felspathic gneiss................ 1,733 
3. Hornblende-schists, with interbedded grey gneiss..... . . . . . . . . 960 
4. Grey and nearly white gneisses, with some hornblende....... 2,100 
5. Hornblendic gneiss, with some hornblende-schist and coarse 

pale-grey gneissic or granitic interlaminations...... . . . . . . 1,760 
6. Coarse pale-grey hornblendic gneisses, with granitoid gneiss, 

containing black mica and hornblende (to summit)....... . 3,200 

10,742 

In descending the north-eastern slope of the range, for about two 
Gap in section. miles, transverse to the general strike of the bods, the rocks are gene

rally concealed by drift deposits. The surface is, however, strewn 
with large blocks probably not far removed from their matrix. These 
consist of a rock closely allied to the last, but showing little or no trace 
of bedding. It must, therefore, be classed as a granite, though it is 
doubtful whether it bas resulted from the more complete metamor
phism of beds like those first observed, or is intrusive. , It is composed 
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of white quartz and felspar, with scatter ed black hornblende and mica 
crystals in variable proportions. The next rock met with, is not 
dissirnilae in lithological character to that described last, and holds 
occasional micaceous and hornblendic layers differing from the rest, 
by which the attitude can be determined. The dip is still south
westward, at an angle of 75°. This continues for about 2,660 feet, 
when coarse, dark-green, bedded diorite appears, and seems to be the 
most important rock, though poorly exposed, for about 4,000 feet. 
This is followed for a width of probably at least 1,300 feet by thin- Grcken schistose 

roe s. 
bedded and schistose rocks, which are found in the bed of the brook to 
dip S. 78° W. < 60° to vertical. These rocks vary considerably in 
texture and appearance, but may be characterized as schists, horn
blendic, micaceous and felspathic. One abundant variety, with a 
dark-green colour and finely schistose structure, has its sm'faces thickly 
scattered wiLh small aciculae green hornblende crystals. The base is 
felspathic and finely granular. Another may be called a mica-schist, 
but differs from the highly crystalline micaceous rocks of the former 
part of the section. It is a :fine-grained grey felspathic rock, on the 
divisional planes of which thin flakes of brownish mica are scat
tered in sufficionL quantity to give iL a glistening appearance. The 
actual junction of these rocks with the coarser wholly-crystalline 
series before described was not seen, but material apparently transi
tional in character strews the surface in loose fragments. It will be 
observed that these rocks appear to uip beneath those of the axis of 
the range, though there is reason to believe that they may form the Altered agglo-

b f h T . . d' . . F 9 160 ~ '11 . . I merates :imyg-ase o t o r1ass1c iv1s10n. j or , ieet, st1 measurmg at ng 1t duloicls, etc. 

angles to the general strike, no rock in place was seen, but at this 
point a pale-greenish felspathic rock, with an almost silky appearance 
on some surfaces, and including occasional rather large pale-gL"cen 
homblendc crystals, occurs. It is composed, in some layers pretty 
evidently, of fragments, which have been squeezed into lenticular 
forms, and no doubt represents a metamorphosed volcanic ·breocia or 
agglomerate. It dips S. 69° W., at an angle of probably about 45°. 
For about 6,770 feet the moa ures are again concealed, when, in the 
vicinity of Powder Camp, coarse diorites composed of green hornblende 
with pale-greenish felspar, and associated with spotted greenish fols-
pathic rocks are found. Still measuring at right angles to the strike, 
at a distance of 1,600 feet north-eastward, after an interval of conceal-
ment in which only loose fragments of green schistose rocks are found; 
a grey-weathering, red schistose material occurs, which is evidently an 
amygdaloid much altered and compressed. This dips S. 78° W. < 45°. 

Thus far the rocks have been so nearly vertical that the distance hori
zontally measured across the strike, on the whole coincides closely with 

5 
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their probable actual thickness. Allowing now for an angle of 45°, we 
find no exposures for a distance repl'esenting a thickness of about 
1,600 feet of rock, but from angular fragments abundantly strewing 
the slopes, a prevalent rock in this part of the section would appear to 
be a green-grey, probably bedded, diorite. At the distance abo\C
mentioncd, however, rocks different from any yet seen are found. 
They are hard," black schists or slates, sonorous under the hammer, 
and with a glimmering appearance when turned before the light, due 
to incipient crystallization. These dip N. 66° W., at an angle of from 
45° to 60°, which would appear to carry them below those last seen. 
Their thickness is at least 800 feet, and, by search, a few obscUL'e 
fossils were discovered in them. These taken by themselves could 
scarcely be identified, but on comparison with good specimens of 
JWonotis subcircularis, from othel' part~ of the Province, are found to 
resemble this species so closely as to leave very little doubt that they 
are referable to it. 

Dipping below the schists, g1·eenish and blackish diorites are again 
found, though the precise line of junction of the two classes of rock 
was not seen. At a distance representing a thickness of 1,060 feet of 
strata below the last outcrop of the slates, the dioritcs are replaced by 
a green-grey spotted felsite, slightly calcareous, and evidently an 
altered amygdaloid. This is m;, ociatcd with a reddish-grey conglome
rate containing small rounded pebbles of quartzites and highly 
calcareous. Beyond this point a considerable gap occurs in the 
section, the trail and valley of Whipsaw Creek nearly following the 
strike. When the rocks are again met with they are found to be 
much confused, and of such a character as to afford little indication of 
their attitude. Assumi11g, however, a continuance of the same strike 
and angle of dip last obscrv0<l, \l"'C have a further thickness of about 
7,200 feet, made up of grey and greeni:;h diorilcs, compact bluish-grey 
and greenish folspathie roclrn 8potted with epidote, and occa1:>ionally 
with hornblende, and, lastly, beds of hard, gl'ey volcanic breccia or 
agglomerate. At this point, eleven miles from Vermilion Forks, 
the Tertiary rocks appear, as shown on Section No. 1, concealing the 
older strata, as described in a former section of this report (p. 49). 

'rhe bcdH first described in the foregoing section represent those to 
which, in the provisional classification, the name of Cascade Crystalline 
Hcries was given. The apparently mai:;si-vc granite rocks of the cast 
Ride of the pass may also be cla8sed with these, which might further 
include a considerable proportion of the crystalline rocks in the 
rcmair.idcr of the section. Those, however, though they cannot be 
separated from the former in this section, at lea8t, are much more 
closely allied to the dioritic and fclspathic rocks of Nicola Lake and 
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other localities subsequently described. The occurrence of Monotis 
subcircularis in the hard aegillites would characterize them as probably 
Triassic, though the attitude of the beds would not only lead to the 
supposition that they were conformable with the dioritic and fels
pathic rocks, but tbat they actually dipped beneath the whole 
crystalline series of the range. On close inspection, however, it is 
found that the beds composed of altered volcanic materials are 

t d h 'd f' 1 'll't h · th t th Argillites form repoa e on t e two St os o t 10 arg1 1 es, ~ owing a ose a compressed 

probably form a synclinal or anticlinal, pinched closely together, and fold. 

eventually, with the contiguous folds, overturned to the eastward. It 
becomes, in fact, evident that the whole section has been overturned 
in this direction, and that, in the absence of good exposures and a very 
minute examination, it is impossible to ascertain with. certainty the 
actual thickness of the formations represented, or the equivalency of 
the beds in the different parts of the series. The felspathic and 
diol'itic series of Whipsaw Cl'eek Valley, might well, if further altered, 
supply material for a gneissic and granitic series like that of the axis 
of the range; but, on tbe other hand, the probable diversity of the two 
sets of rocks is indicated by the close junction of coarsely gncissic 
materials with the finely laminated hornblendic and micaceeus scbists 
which apparently dip beneath them. The greater part of the rocks of 
the Whipsaw Valley are quite evidently volcanic in origin, though in 
many cases so much altered as to resemble the older crystalline 
schists, to which such origin is not usually granted by geologists. 

The Palreozoio rocks lying between the western edge of the area of Cns~n.cle Crys-
. ta lltne rocks 

Mesozoic of the upper part of the Skagit Valley, and the Fraser River nen.r Hope. 

at Hope, are not so well displayed as thoKe just described. On the 
road below the Mill at Hope, rocks representing the typical Cascade 
Crystalline series are well shown. They consist of gref dioritos and 
white felspathic beds, in which, often, very small streaks only of darker 
colour are found. There are, however, some darker layers of consider-
able thickness in which a characteristically felspathic base is darkened 
by a little ordinary argillaceous material. The rocks are all distinclly 
bedded and contain very little quartz. In one of the darker felspathic 
layers, small round.ed pebbles are included, the largest of these, of the 
size of a pea, was sliced, and fouml to be a fine grained quartzite, in 
which layers of nearly transparent silica alternate with others densely 
opaque. These fragments indicate rocks of greater antiquity than any 
yet recognized in this region, and of changes the history of which ;rot 
remains to be discovered. The most noteworthy feature in the 
exposures here is the great mass of pale felspar rocks. The beds dip 
south-westward, at an average angle of about 50°, and on their sti-ike 
run up into and form a part of the Fort Hope Mountain. The while 
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fel pathic belt may be seen as a wide band running completely across 
the face of this mountain, and-judging from the loose fragments 
brought down in slides at its base-continues to maintain a character 
much the same as that at the place above described. Below the white 
rocks, on the eastern flank of the mountain, is a mass of darker bods, 
and above them, a second se l·ies of dark beds, forming the summits. 
The mountains on the opposite or north side of the Coquiballa, appear 
from a distance to be formed of the same series of rocks with the Hope 
lVIountain, repeated on the opposite slope of an anticlinal, which must 
in that case run up the Coguiballa Valley. 

About four miles above Hope, on the same side of the river, a lime
stone occurs, from which lime has been made. It is reported to be 
implll'o, but I have not visited the locality. It may probably represent 
the continuation of the limestones described below, ou the trail south
east of Hope. 

In following the Similkameen Ti:ail, all'eady described, (p. 45) the 
only r ocks seen iu its immediate vicinity for nine miles from Hope, 
are granites and coarse diorites, either intrusive, or bedded deposits 
altel'ed beyond recognition. The granite are black and white, 
spotted, and usually contain more hornblende than mica, passing over 
in some cases to a material which may mol'e appropriately be styled 
diorito. Those rocks seem to fol'm an extensive intrusion, in which it 
i:; probable, occasional small areas of the ;;edimentary rocks have been 
caught up. At the distance above named, bedded rocks begin to be 
found, and continue to characterize the south-eastward-trending valley 
which holds the Nicolume and Slllnallow rivers, for fourteen miles. 
The valley has been excavated on a belt of schistose and slaty rocks, 
with limestone, the strike of which it follows so closely, that though a 
considerable volume of bedR must be represented, it i8 impossible, in 
their mllcb disturbed state, to form oven an approximate estimate of 
their thickness. The rocks in the upper part of the Nicolumo are 
chiefly grey, glossy argi llites, or argillacoous q uartzitos, and blackish 
schists or slates, with interbedded chorty quartzitcs. About Beaver 
Lake, and for some distance down the Surnallow, is a groat mass of 
bluish- and greenish-grey felsite, of fine grain, in some places massive, 
but often schistoso and distinctly bedded. This rock has all the 
appearance of a highly metamorphosed fine volcanic ash, but in the 
absei1ce of other evidence it is impossible to affirm that its origin may 
not have been more analagous to that of an ordinary argillite. It 
fuses pretty readily in thin plinters before the blowpipe. 

Further down the Sumallow, blackish schistose argillites, with 
quartzites and felsite like that above described continue to occur, till, 
at eight miles beyond Beaver Lake, limestones appear. These are not 
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found close to the trail, but can be seen in the cliffs at a great height 
above, and are abundanily represented by loose blocks in the bottom of 
the valley. The commonest variety of this rock is bluish-grey, thin
bodded or laminated. This, however, often becomes blotched with 
white by more complete metamorphism, and in one place it was found 
converted into a pt1re white saccharoidal marble. No organic traces 
could be found, but the lime tone evidently belongs to the schisto~o 
series above described, and in some places becomes interleaved with 
thin bods of these rocks. 

In almost every in:stance in which the attitude of the roclrn in thiK Genera.! South-
westwurd dips. 

valley could be ascertained, they dip south-westward, or toward the 
coast, conforming in this respect with those of the main summit of the 
range east of the Skagit Valley. The angle of inolinaLion may 
average about 40°, though in several cases it is considerably less than 
this. Just above the first limestone exposures the strike appears to 
cross the valley, and this, together wiLh the arrangement of the rocks 
themselves, would lead to the belief that they form together a tighLly 
compressed anticlinal, overturned eastward. In this case, the lime-
stones must overli e the schistose argillites and quarlzites. The Relations of 

argillites resemble in most respects those of the Boston Bar group of the beds. 

the waggon road, and the chorty quartzitos etc. are like those of the 
Cache Creek group. The two rocks are hero, however, so clm;o ly 
blended that it is impossible to separate them. 

Near the mouth of the Suurnllow, whitish and yellow ish quartzites, 
much broken and altered, occur, and arc soon replaced by a mass of 
whitish granite, beyond which the Mesozoic rocks elsewhere described, 
Het in. 

Furthoi· north, on the it-ail between Nicola and Ho110, the axis of Rock~ 011 trail 

the range lying immediately ea.;t of the Fraser River is again crossed, fl~~e~icolato 
and is found to be characterized by rocks very similar to those just 
described. At the first bridge on the Coldwator River, forty-eight 
miles from Ilopo, the Tertiary rocks arc replaced by an older series of 
schists and slates. Those are 8Con in the viciniLy of the river, which 
nearly follows the sLrike, for three miles south-westward, and are for 
the most part felspatbic and not of the character of true argillites. 
Dark greenish argillaceous or folspathic schists, ohloritic on the 
surface:;, alternate with others more decidedly felspathio 1)alo green-
ish-grey, and bright.faced with a talcose mineral. These, in some caf\es 
show porphyritically imbeddcd felspar crystals, and. appear to pass 
into rock:; which, wiLh a fine-grained grnnular ba:se of greyish or 
pinki8h-grey fol:spar and a liLLlo hornblende, hold larger pale por-
phyritic folspar crystals. . 

It is impossible to e:stimate the thickness of these beds, as the valley 
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nearly follows the strike, which is rather irregular. They appear to 
form a synclinal, the dips varying from 20° to 30°. At the south

~c'h'l~}~0,~if~ western end of the series of expo Ul'CS, the last rock seen is a grey
massive gneiss. green silvery sehist, rather quartzose. This is followed, in apparent 

conformity by a coar,;e-graincd gneiss, in which whitish felspar and 
quartz in nearly equal quantity, are intel'leaved with black mica in 
undulating layers. This is at least, several huntlred feet thick, and the 
appearance would lead to the belief that the schistoo.e series rests 
conformably on the gncisi;ic. This would further seem to be indicated 
by th e fact that, a layel' only a foot or two in thickness of a similar 
gncissic rock, is intercalated with the schists a little above their 
junction with the main mass. The line between the schistose and coar8c 
gneissic rock, is in both cases quite sharp. The comparatively little 
altered character of the schists, however, tends to throw doubt on the 
theory of their intimate connection with the gneissic rockt:i, and it is 
pos:sible that an unconformity too slight to be detected in bedl:l at such 
high angles (in this place < 80°) exists, or that the seemingly gneissic 
rock is really intrusive, its apparent bedding being due to presi:;ure, or 
the position of the plane of cooling. 

Ca.•cade Crys- The coarse gneiss, however, evidently belongs to the crystalline 
tnlline rocks. f f d b k series o the axis o the range, an it must e remar -ed that in the 

Cascade Crystalline series as originally constituted both bedded rocks 
and stl'uctureless masses of similar composition were included. From 
this point to the summit between the Goldwater and Coquihalla, 
exposures are few, but boulders of highly crystalline gneisses and of 
granite continue to abound. At the summit, grey fine and coarse 
grained gneisses, with white plagioclase feldspar, milky quartz, and 
black mica occur. They hold a few garnets in some layers and are 
mingled with other rocks without evident bedding, and traversed by 
many small quartz veins, and others with quartz, felspar and pale-green 
silvery micf· 

Rocks of the In following the Coquihalla from the summit to the mouth of 
Upper Coqui- b 
balla. Unknown Creek, rocks refera le to the Cascade Crystalline series 

continue to appear. In some places they are well stratified, but the 
dips are discordant, and the greater part of the exposures are of rocks 
so massive that they may represent strata changed almost beyond 
recognition in place, or exotic material. True granites holding a 
considerable proportion of quartz, with abundant scales of black mica 
and little hornblende, are here much more abundant than in the 
sections on the Fraser River above Yale, where the series has a less 
acidic character. Some beds of glossy dark-green hornblende-rock are, 
however, found. In one granite, containing hornblende as well as 
mica, abtindant small yellowish crystals of sphene occur. Near the 
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Junction of Unknown Creek with the Coquihalla, and on the latter, 
bare shnttered cliff1:1 of massive grey gt·anite, border the valley. The 
rock is co1rnpicmomily jointed in several planer;, one of thrn;e being 
nearly horizontal and simulating bedding. The rock thus divided falls 
in great fragmentl:l into the valley below, its polygonal blocks rel:lem
bl ing thmic seen at llcll's Gate Rapid on the Fraser. Several dyke::; of 
a very tough, :fine-grained g reenish dioritc, with t1cattercd particlci; of 
iron pyrites, and cryl:ltals of pale-green orthoclmic felspar were ob:;cnred 
on this part of the river. 

Between the mouth8 of Unknown Creek and Ladncr'r; Creek (Hee Scot ion No. 2. 

Scetion No. 2) in a distance of fom· and a-half miles, the chief cxpo
:,;u 1·e of i;laty roclrn, alluded to in a former page of thil:l report, occm·. 
The grn,nite near the mouth of Unknown Crock is mastiive, and, if 
formed from the alteration of rocks in place, has 101:1t all trace of 
bedding; included fragments of slaty rocks occue in it, and rest upon 
its :ffanks in a much alternd state. At the mouth of Boston Bar 
Creek, these rocks :finally replace the granites. They are here highly . 

b . . d ll f: Belt of arg1!-mctamorphosed, and traversed y many cross-Jomts an sma aultl:l Jitcs andlsch ists 

which confuse the section very much. The schistose rocks are highly 
altered argillites, black, or rusty from partial dccompo ition,.spottcd in 
many places with imperfectly developed chiastolite crystals, and the 
division planes bright with minute mica scales. Specimens :;omcwhat 
le::is altered, very much resemble the beds found to hold Monotis on 
Whipsaw Creek (p. 66). Still less changed beds arc ordinary hard 
argillitc, without any sign of crystallization. A short distance above 
Ladner's Creek, extensive exposures again occur, from which it ill 
evident that the rocks are really schists and not s lates, as their laycrd 
follow parnllel to the divi::iional planes. Though carefully examined, 
no fos::iils could be found in these rocks. The general dip is south-
westward at vcL'Y high angles, though, owing to disturbance due to the 
intrusion• of the granite, the direction 9f dip varies between wide Complicated 

limits. The thicknc1:1s of the schistose argillites mast be very consid- folding . 

erable, though it cannot be determined with any accuracy, as the main 
folds shown on the section arc probably complicated by many minor 
fiexures. 

Shortly ~fter crossing Laclner's Creek, the schists become less Chcrty layers. 

uniformly flat-bedded, being undulated and even crumpled in places. 
They abo become more siliceous, aoc.l in some layct'l:i even chcrLy. 
Still further down the valley, chcrty quartzite begins to form important 
bed:;, :tnc.l alternatel:l with silvery anJ i:ii liccoul:l schii;tl:l and folspaLhic 
rockl:l. In othet· places, dadc argillaccoul:l schi ' to; occurring iu con:;i<l-
cmblc thicknc::is, arc corrugated by . cxccsl:livc folding, l:lO that Liley 
break, on weathering, into grey pencil-like fragments, prccil:lcly like 
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those seen in some exposures of the Boston Bar rocks, 1iear the place 
of that name on the waggon road. 

Attitude of the Tbe rocks thus generally described, occupy the Coquihalla, below the 
strnta. mouth of Ladner's Creek, for about ten miles. Taking the average 

strike of the rocks at N. 21° W., the transverse measurement of tho 
bell, must be about six miles. In this distance, at least one synclinal 
fold probably occurs, besides many lesser corrugations not represented 
on the section, so thaL the thickness of tho series, though very great, 
is not that which would be given by the entire width of the nearly 
vertical strata. The synclinal fold brings in the shattered argillitos 
described in the last sentence of the pL'cceding paragraph, and these 
may be regarded as being not improbably a repetition of a part of the 
greater mass first described. To the south-westward, the'!c rocks aro 
cut off by the mass of structureless granite already described as 
characterizing the Coquihalla Valley immediately above Hope, and 
about the mouth of the Nicolume stream. 

Correlation of 
the beds. 

Section No. 3. 

The quartzites referred to above, are in intimate association with 
the schists. They precisely resemble those elsewhere characteristic of 
the Cache Creek rocks, being dense and cherty, and vary in colour from 
black, through grey to pale greyish-green. The schistose argillites 
ha,ve already been described, the folsites are greyish and greenish, 
massive or more or less slaty ; and in some cases resemble tho ·e 
elsewhere known to result from the hardening and alteration of fine 
sediments of volcanic origin. The resemblance of these rocks is, on 
the whole close, to those described on the Sumallow and Nicolume, and, 
if not a portion of the same belt, they may represent a nearly parallel 
fold of this series of beds. The great width of argillites below the 
mouth of Unknown Creek, is on the strike of the rocks of Boston Bar 
on the waggon road, and in all their main features the rocks of the 
two localities are identical, and without doubt represent the same 
band. It would thus appear, that we have here a series of folds of 
strata forming, in the main, a trough among the more highly crystal
line rocks, and representing the Boston Bar series of the provisional 
classification, but closely associated with more typical Cascade Crystal
line rocks, and showing points of resemblance or identity with portions 
of the Cache Creek series. 

In crossing the mountains from the mouth of the Coldwater to 
Boston Bar (see Section No. 3), the first rocks of the old crystalline 
series are found on the west side of Spi-oos Creek, not far west of tbe 
last exposures of the Tertiary series. From the quantity of boulden1 
in the stream, which resemble the greenish rocks met with on Whip
saw Creek east of the wholly-crystalline axis, it is probable that a 
belt of these rocks may occur here, but the exposures are not sufficient 



BRlTISH COLUMBIA. '73 B 

for its definition. The trail crosses tbe crystalline rocks nearly at Grapite ancl. 
. h l t th . t "k d th t " t -" d" t gneiss on Sp1-r1g t ang cs o en· s n ~e, an ey con mue o appear ior a is ance oos Creek. 

of twelve or thirteen miles. The eastem exposure ttllLtded to, is of grey 
granite and gneiss, with black mica, and stratification planes very 
fain Lly indicated. Westward, all trace of stl'atification 'is lost for great 
distances, and mas1:iive granitoid gneiss, or absolute granite, grey 
and micaccous, continues with great uniformity. Towards the we1:it-
em end of the section the rocks become, however, decidedly more 
hornblendic, and are generally somewhat scbistose, greenish and grey. 
After an interval of concealment, quartzites of the Jackass Mountain 
series are found, and rocks of this age continue to tbe bill-top above 
Boston Bar, and almost appear to be followed conformably, on the 
western slope of the hill, by the hard, 1:;laty argilliLcs of the Boston 
Bar series. The zone hero characterized by granites and granitoid 
gnoi ses, evidently corresponds to that east of the schistose argillites on 
the Coquihalla, and east of the summit between the Skagit and Whipsaw 
Creek. 

At Boston Bar, the hollow marking the course of the schistoso belL Boston Bar 

of rocks, and in which the Anderson River runs, becomes the valley of Rocks. 

the Fraser. The schistose and slaty rocks of the Boston Bar series, are 
exposed in many places northward, near the waggon road. They are 
described in a former report, and, in the absence of a more careful 
examination, need not be referred to here at length.* Some notes in 
connexion with their relation to the overlying Jackass Mountain rocks 
will be found on a succeeding page. Layers of cherty quartzite, 
resembling that before mentioned; occur in the shales in some places, 
with occasional thin limestones. About a quarter of a mile south of the 
fortieth mile-post, grey, streaked shaly beds, in layers several inches 
thick, are immediately overlain by groy laminatccl limestone dipping Limestone. 

N. 50° E. < 62°. The thickness of this bed is under 100 feet, and it 
is overlain by soft grey-green, almost nacreous schist, a few feet only 
of which is seen. 

In following the axis of the eastern portion of the Coast or Cascade Olcler rocks 

Range still further northward, we find on the north bank of the above Lytton. 

Thompson River above Lytton, fine exposmes of granitic and gneissic 
rocks, but these have not yet been examined. On ihe east bank of the 
Fraser River, from Lytton to Forster's Bar-a distance of about 
twenty-one miles-the older crystalline rocks are the most abundant, 
though areas of Mesozoic rocks al::;o occur. Twelve miles above 
Lytton, about the mouth of Iz-man Crook, is a thickness of at least 
500 feet of well bedded rocks, which may possibly represent, in a highly 

•Report of Progress, 1871-72, p. 62. 
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altered state, the green series found east of the summit on Whipsaw 
Creek. The rockri here are greenish felspathic schist, hornblomlic 
qnal'tz rock, impure greyish-green chloritic schist, granuliLe and 
gneiris. Most of the older rocks met with on this part of the .Frasot· 
RiYer arc, however, either beds so much altered as to have lost all sign 
of &tratifieation, or intrusive granitoid masses. These are chiefly grey, 
coan;e, hornblendic granites, passing probably in some cases i nLo 
µiorites; and l:wgc exposures of a peculiar granitic rock, containing 
dark mica and hornblende, bt1t also holding spott' and streakt> of 
epidote. The quartz occurs in little irregular masses, and iri . not 
infrequently i:;lightly opalescent. Several bare, white mountain tilopes 
appear to be composed entirely of these wholly-crystalline rocks 
in a crumbled state. The fragments spreading down from the shat
tered peaks in loug steep slopes. The rocks arc not decomposed, 
but broken by the weather along the innumerable jointage planes by 
which they aro traverl:led. 

East of the inner ranges of the Coast system of mountains, to which 
the observations hitherto detailed may be coni:;idered as belonging, 
great areas are covered by rocks which may be correlated with little 
doubt with the green series of the upper part of Whipsaw Creek, and 
assigned with probability to the Triassic age. .A.s being a character
istic exhibition of these rncks, the section found on the south side of 
Nicola Lake, from which it is proposed to designate these rocks as the 
Nicola series, will be first noticed. 

Those rocks are exposed between the mouth of McDonald's River, 
and the bridge across the Nicola at the outlet of the lake, a distance of 
seven and a-half miles. (see Section No. 4.) With the exception of the 
limestone, they appear to be entirely of volcanic origin, consisting of 
agglomerates, with beds made up of fine volcanic debris, and others 
which have originally been sheets of molten matter. .A.11 these have 
been indurated, perhaps in some cases re-crystallized by metamor
phism, and have since suffered a greater or less amount of that 
alteration by decompo&ition of original constituent minerals, so 
common in the older volcanic rocks. Taken as a whole, the series is 
now distinctively felspathic, and in colour, green of various shades. 
Lithologically the rocks are of great interest and would require for 
their elucidation much more careful study than can now be accorded 
to them. The limestone bed, above alluded to, is tioen on the west side 
of ~foDonald's River, and about half a mile south of the waggon road, 
whore it fot·ms a prominent bare cliff about sixty feet in height. It 
has been burnt here, and found to produce good limo. At fast i:;ight 
this bod appears to pa:;s below the volcanic rockti with a low we::;Lward 
dip, but on more careful investigation it is found that it is separated 
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from the mass of these rocks by a fault, which runs about S. 14° E, with 
the down throw probably on the west siJe. The existence of this fault As,ociated 
. . limestone. 
1s so far unfortunate, as it to some extent obscures the relat1011 of the 
limestone with the volcanic series, which is a matter of importance. 
I believe, however, that the very groat probability,-almost amounting 
to certainty-of the limestone belonging to the volcanic series can be 
shown in several ways. 

The limes lone is very much broken and disturbed, but on the whole Reasons for 
. l . l believing the appears to dip wcslward at an angle of about, 20°. The vo came roe rn limestone a 

th ' "d f h "' lt · f: th · tt"t d b part of tho on e wcso s1 e o t o l:lU seem, rn so ar as cir a 1 u o can c series. 

ascertained, to lie in a similar position. In its normal form, the lime-
stone is grey, g ranular, but not very highly crystalline, cvitlen t,Jy 
composed of organic fragments, among which joints of criuoidal stems 
arc most abundant. A few obscure l::irgor fossils are also occasionally 
present,, including a Terebratula. In some places, however, it becomes 
filled with green granules, which project on weathering, and by 
examining various parts of the exposure these can be found at times 
to be much more abundant, so much so as to form a coherent mass Imbeddecl vol

afLer the whole of the calcite has been removed. In other layers the eanic asb. 

limestone is almost altogether replaced by this material, which is pale 
green in colour, and holds only scattered calcareous partieles, among 
which crinoiclal joints can at times be made out. On removing the 
limestone by an acid, the residuum appears to be felspathic, and fuses 
pretty readily on the edges before the blowpipe. It resembles the 
finer constituents of some of the volcanic agglomerates to the west-
ward, and has withot1t doubt been a volcanic ash or sand, mingled in 
varying proportions with the limestone toward the close of its fleposit. 
The fossils in the limestone arc believed to be of Triassic age, and are 
noticed on a later page. 

On the opposite side of the fault, the first rock seen is an amygda- Calcareou.s 

1 "d h" h th h "t · t" · 1 h d · th ·1· amygdaloid. 01 , w lC oug 1 s cav1 1es are m p aces c arge w1 a s1 1ccous 
mineral, is gene1·ally highly calcareous, and in some layers appears to 
be more than half composed of calcite. Though owing to the fault 
the precise relation of this rock to the limestone can not be made out1 
it would appear that calcareous matter was sLill very abundant at the 
time the amygdaloidal material was poured out over the bottom. 
Further down the lake, a zone of coarse agglomerate is found to be 
highly charged with fragments of limestone precisely resembling that A~~oinerate 
of McDonald's River, and holding a similar proportion of crinoidal wit hmestono. 

matter. As the other rock fragments in this agglomerate arc of 
nearly contemporaneous, though underlying, volcauic materials, it is 
in·obable that the limestone included with them occurs in the same 
s~ries and abol!.t the same zone. 
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The blending of volcanic matter with the limestone, and of 
calcareous matter with the neighbouring volcanic rocks, taken also in 
conjunction with the analogy of this limestone and the volcanic rocks 
with those of other localities where their relation is more clearly seen, 
appears to leave little room for doubt that the limestone really forms 
a parL of the series shown on Nicola Lake. 

Amygdaloicls The amygdaloid mentioned as occurring on the west side of the 
& hornblcnde-
porpbyrile. fault, may then be suppo ed to lie somewhat higher in the sec-

tion Lhan the limestone. The base is a greyish-green or purplish 
hornblende·porphyrite, which on weathering becomes vesicular. In 
some layers part of the vesicles are rounded and have contained 
bubbles of gas, while others are angular and have the form of 
prismatic crystals with pyramidal terminations. The homblende
porphyrite is also found compact, and at times with green hornbleuJ.e 
crystals of considerable size. These are always decomposed more or 
less comptetcly, and are much softer than normal hornblende. Rocks 
of this character are seen in occasional exposures for about 5,400 foot 
at right angles to the presumed direction of the strike, buL were 
observed to be amygdaloidal only in the immediate vicinity of the 
limesLone. They were not again seen in the section on Nicola Lake. 

Altereddiorites For about 13,500 feet westward, across the beds, the exposures are 
and felsites. few, and the attitude of the rocks was not ascertained; it is probable, 

however, that they either lie in a low, wide synclinal, or fol'm a series 
of minor folds. The rocks, so far as their character can be ascertained, 
show little variety. They include a great mass of altered diorite, of a 
kind very characteristic of rocks of this old volcanic series. It is 
generally green in colour, and composed of a pale-green granular 
felspathic base, in which dark-green hornblende cry;;tals arc scattered. 
The hornblende is decayed and soft, and the general colour of the rock 
is, no doubt, due to the minerals produced by its decomposition. With 
these, occurs a compact, :fine-grained bluish or greenish-grey rock, 
which is probably a felsite. 

Anticlina!E. 
Beyond this, a further distance of 8,000 feet across the strike is 

occupied by rocks which are represented on the section as forming 
two compressed anticlinals with an intervening synclinal, and not 
improbably hold this form. The two anticlinals, while showing felsitic 
and altered diorite rocks like those above described, are characterized 
by thick beds of glossy, green, impure chloritic schist, the surfaces of 
which arc often undulated, and occasionally sharply corrugated. 
Some of the more massive rocks in the eastern anLiclinal, are largely 
opidotic, and hold occasional small veins with quartz and a little 
specular iron. The rocks of the intervening synclinal appear, with 
the exception of one or two beds of compact felsite, to be altogether 
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agglomerates, or volcanic breccias. Those are seen in numerous 
exposures, and, with the exception of the limestone fragments alluded 
to, are entirely composed of greenish felsite, altered diori.te, and other 
rocks similar to those above described. 

On the west side of the schistose beds of the western anticlinal axis, 
the agglomerates reappear, and occupy a breadth of 3,300 feet at high 
dips. West of these, for 6,670 feet, to the end of the section, the 
exposures are few and poor. The rocks seen are, however, chiefly 
greenish and bluish-grey felsites of close grain. Their attitude is 
uncertain, but the last exposure is a compact, fine-grained, whitish-

" grey quartzose felsite, or quartzite, not observed in any other part of 
the section, which, as it dips eastward, may not improbably occupy 
another synclinal, and hold a position above all the other rocks. 

The arrangement of the beds, as shown on the section, can only be Arrangement 
· d d b bl I l h of strata. cons1 ere as that most pro a y correct. n some p aces, t e expo-

sures arc poor for considerable distances, and massive beds occupy 
such great breadths that it is almost impossible to arrive at certainty 
as to the flexures of the strata. Most of the dips are westward at an 
angle of about 50°, or less. Adopting the probable :fl.exurcs shown on 
the sectiou, the thickness is found to be about 8,000 or 9,000 feet, 
which, subject to future correction, may be supposed to be composed 
of the following main divisions, from above downward:-

FEET. 

1. Whitish quartzose felsites, near Nicola Bridge ; highest rock 
seen (?) ........•...••••..•.........•••...••....•..•• 

2. Massive altered diorites, and greenish aud bluish-grey 
fel~ites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,000 

3. Green agglomerates, beds at the base holding limestone 
fragments ...••........ ... ..........•.•...•.......... 

4. Green agglomerates, with some fine-grained felsites inter-
stratified ........................................... . 

5. Chiefly impure green chloritic schists .................• •• 
6. Purplish hornblende-porphyrites, decomposed; probably 

underlying No. 5 ........••.•.••...•......••••....•.•• 
2. Limestone, with greenish volcanic ash; probably underlying 

No. 6 .............................................. . 

800 

1,760 
530 

2,600 

80 or more. 

The agglomerate shows a pretty well marked tendency to thicken Local 

westward, which may account for the fact that it seems to be present irregularity. 

in very small thickness near the east end of the section, where 
according to the attitude adopted it should reappear. The schistose 
band is also lost sight of at the eastern end of the section, which may 
however arise from its concealment, where the exposures are only 
partial, from its having been thrown out of sight by some unrecognizcd 
fault, or from its actual thinning out in that direction. Beds like 
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these, of volcanic origin, ai·e especially liable to groat alteration in 
character within short distances, which adds to the uncertainty 
necessari ly attaching to sections not absolutely continuous. 

The strike of the limestone at the east end of the above section, 
probably nearly coincides with the course, southward, of the valley of 
McDonald's River, and may also have some connexion with the 
northern reach of Nicola Lake. The rocks underlying the limestone 
are concealed, but in following the road north-eastward the :first 
exposure, after leaving the flat land of the delta of McDonald's River, 
is of a greyish hornblendic granite, evidently intrusive, and which 
seems to cross the lake with a bearing of N. 10° W. The rock is 
composed of clear quartz, with a white plagioclose fclspar, black mica, 
dark boitle-green hornblende, and many small crystals of honey-yellow 
sphene. The width of the granitic mass is not great, and between it 
and the mouth of the Nicola River, rocks of the green series again 
appear. On the south side of the Nicola river, greenish altered 
diorites, like those formerly described, occur, holding epidotic veinlets 
in which traces of copper were noted; and in following it up they 
continue, with little alteration in appeamnce, to the vicinity of 
Douglas Lake. No trace of bedding was noted in the exposures, and 
from the great horizontal extension of similar rocks it would appeal' 
probable, either that they are here little disturbed, or that while 
forming a number of small folds, the same strata continue to appear on 
the surface. 

R~cks oqJpper At the bridge over the Nicola, near its junction with the lake, the 
Nicoln Bridge l . h d d k · h · l b bi d' · ] nnd northwnrd. roe r is a very ar , ar grcy1s -green matena , pro a y a ior1te, ess 

altered, and in consequence not so green as many of those formerly 
observed. Northward, similar rocks are found, the green altered 
dioritcs still preponderating, but mingled with felsite-like rocks, and 
nearly abreast of the lower end of Stump Lake, on the trail, with a 
fine grey rock, evidently fragmental in origin, and though apparently 
chiefly felspathic in composition, perhaps most appropriately classed 
as a felspathic quartzite. At the outlet of Stump Lake, the rock is a 
compact greyish diorite, like that mentioned as occurring at the Nicola 
River Bridge, but somewhat coarser. 

North of the belt of Tertiary igneous rocks which crosses the valley 
above Stump Lake, a coarse hornblendic granite appears. In this, 
quartz occurs in very small quantity, while large white twinned 
felspar crystals, ·with black hornblende and a little mica, make up the 

Decomposecl 
granite. mass of the rock. N car the edge of the Tertiary, the granite is rotten 

and decomposed to a considerable depth, the felspar being kaolinized, 
while the hornblende crystals are represented by chlorite, or gl'een 
earth. North of the granite, near Shurnway's Lake, the valley is 
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chactcrizcd by a belt ef argillaceous and schistose rocks, which are, Alt~red 

h b f h l . . 'th th t . l arg1llites. owevel', ut a part o t e gl'eat vo came series, w1 e more yptea 
rocks of which they show a complete interlocking in lithological 
chal'acters and stratigraphical position. Their thickness is about 500 
feet. They dip westward at angles of 40° to 70°, and are overlain at 
the Routh end of the lake by massive greenish-grey rocks resembling 
those of the Nicola Bridge, which are, however, often distinctly 
brecciated. At the north end of the lake, on the east side, similar 
massive rocks of igneous origin are seen to underlie them. The 
al'gillites arc, in some places, blackish, highly calcareous, and though 
hard, not crystalline. Some beds become minutely wrinkled or reti
culated and glisten dimly, owing to the presence of microscopic mica 
crystals. Others are greyish and have become well characterized, 
though fine-grained, mica-schists, while yet other layers are bl;wk, 
compact and lustrous from minute acicular crystals, ring under t he 
hammer and break with a sub-conchoidal frac.ture. Worm burrows, 
filled with a material coarser than the surrounding rock, were found in 
one specimen of the last described material. These are about one-fifth 
of an inch in diameter, and one of them expands into a broad flattened 
form at its extremity. 

On the plateau between Stump Lake and Chaperon and Douglas Similar rocks 

Lakes, rocks similar to those described in the Nicola Valley continue founcl eastward 

to occur. Soon after leaving the lower end of Stump Lake, green, 
silky schist:> are met with, and are followed-though whether in 
ascending ot· descending order it is impoRsible to tell-by a belt of 
gl'ey, slaty argillite, this is succeeded by a grey-blue compact fels· 
pathic r ock, and this again by green altered diorite of the usual 
character, which here, as elsewhere in this region, is the prevalent 
rock. About half-way from Stump to Chaperon Lakes, near one of 
the innumenible little pools which occur everywhere on the plateau, a 
more important band of hard altered argillite, some layers of which are 
glossy, as at Shum way's, crosses the trail. This is nearly vertical, and, 
unless forming a tight-pressed fold, must have a thickness of consider-
ably over 1,000 feet. It is followed, westward, by a grey-spotted 
felsite. The general strike of the rocks appears in this region to be 
about N. 40° E. 

Behind the town of Kamloops, rocks underlying the Tertiary igneous Rocks behind. 

products which compose the high hills to the south-west, appear in Kamloops. 

nume1·om; exposures, projecting from the hill-sides, or cut into by the 
gullies which seam their flanks. These rocks closely resemble those 
of some parts of the North Thompson, described on a succeeding page, 
and are probably like them Carboniferous or at least Palreozoic in nge. 
They are for the most part felspathic or dioritic, but hold some pale-
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greenish schistose beds. The rocks of Mount St. Paul, on the opposite 
side of the river, are similar, but at the summit of the mountain 
blackish silicious beds occur, with some fine brecciated layers, 
composed <tpparently of the same material in a comminuted state. 

Between Kamloops and .Little Shuswap Lake, on both sides of the 
South Thompson, rocks belonging to the Nicola series, with older 
rocks referable to the Cache Creek group, occur. 

The most interesting feature of the rock series on the South 
Thompson, is the large outcrop of limestone found on the north bank, 
about ten miles above the town of Kamloops. The limestone is easily 
distinguished from the other side of the river by its pale colour. The 
mountain side is composed of it from the first exposures above the 
alluvial bench to the summit. The width covered by the exposures is 
nearly a mile. The rock is grey, more or less coarsely crystalline, and 
holds obscure fossils. It has evidently been much disturbed-one is 
almost tempted to say kneaded together-in many places. Some 
parts of it are full of little veins and seams of dolomite, while other 
portions-apparently certain zones following the bedding-have been 
shattered throughout, and the fragments recemented. There are also 
in some places siliceous or cherty layers, a few inches in thickness, 
which have originally conformcrl to the bedding, but have been so 
thoroughly broken up, that they uow appear in angular fragments 
irregularly scattered through the limestone, and sfanding boldly out 
on weathered surfaces. 

Under the microscope, the limestone is found to be a coarsely 
granular aggregate of fragments of calcareous organisms, about half of 
which arc crinoidal, and have a pale-brown colour, which distinguishes 
them from the rest of the mass. Their minute structure is well 
preserved. The remaining moiety of the rock is principally composed 
of fragments of small corals. Fusulime are also abundant, well 
preserved and characteristic, and differ from the crinoids and corals in 
the milky opacity of their shells. Several brachiopods in poor pre
servation were ahw found, among which is a Rhynchonella and a shell 
which may be Hemipronites crinistria. 

Unconlormably The rocks immediately overlying the limestone to the east, are well
o,·erlyingseries bedded calcareous sandstones and fine conglomerates, with water-

rounded fragments. They rest unconformably on the limestone, and 
dip S. 88° E. < 50° at the lino of junction, but :flatten out rapidly to an 
angle of about 30° eastward. The conglomerates and sandstones, 
though highly calcareous, are usually sufficiently compact to cohere 
when all the calcareous matter has been removed by an acid. The 
fragments are for tho most part siliceous, and pale in tint. M:any 
seem to be almost pure white quartz, while others are derived from 
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tbo cherty layors in tbe limesLono. Thore are also, in some places, 
aggregations of pale-green particles r esembling those found in the 
limostone at Nicola Lake, and, liko these, probably felspathic. The 
brcccia has intercalated beds of bard, purpliRh, fclspaLhic material, 
and passes upwards inLo folspathic and dioritic rocks. Among which 
arc some beds of broccia, composed uf fragments of volcanic origi 11 , 
like tbe neigh boUl'ing rocks, and showing occasionally some traces of 
watcr-ronndi11g. 

Amon!! the rocks col lected in co nLinnaLio11 of Lhc RericB ovcrlyino· Ro~ksofNicola 
IJ t') 8Cl'lCS. 

the limosLonos, on the 11orLb anJ WORt bank or the river, from Lhc 
limcRLono outcrop toward Lhc LiLLloShu:;wap Lake, arc-greyish-green 
porphyrites, in some cm:1e:; fino-graincJ and lending toward folsi Les; 
dioriLos moro or loss docompo:;cd, buL not :;o decidedly grcou as in some 
other placoti, and wide exposure:; of a dull-purple, tine-grained por
phyriio, with largo c1-ystals of hornblende ;;catterocl thrnugh its ma;;R. 
This last resembles closely the hornblonclc-porphyrito:; soon near Lhe 
limestone on Nicola Lake. 

Two miles southward from little Shuswap Lake, on Lho oa:;L :;idc of Gneissic rocks. 

the river, rcgulal'ly bedded, greyish, aud rather ooarso-gmineu mica-
ccous quarLzitos with gneiss, appear. Those belong to the gnei;;sio 
series of the Shuswap region, and Lhoir relation to those above 
de:;cribed is not cleai-. 

Twenty-five mile::; above Kamloops, a mass of sLructurnless grnniLo, G1:anito 

b bi · t · · · h · I t ·d cl ,. SllltfLblc for pro a y rn rus1ve, projects mto t e nver on t rn oas · s1. e, an iornu:i ma~onry. 
also a steep hill ovodooking it. 'fho rook is grey, anu rather fi110-
grained, with hornblende, which is in part decomposed, preponuerating 
over mica. It is not evci·ywhoro i:;hattoreu by jointago planes, and 
might, I believe, be quarried in blocks of fair size for masonry. 

vV cstwaru from the limestone exposure first mentioned, an anticlinal 
appears to occur, bl'inging up blackish fine-grained si li cious urgi llites 
or quartzites, with some beds which would seem to imply an origin 
from volcanic materials. In about a mile, the last outcrop of the lime
stone appears, the bod here having a thickness of nearly 100 foot. From 
this place to Kamloops the rocks may lie in several low flexure~, 

ouuing at the cast bank of the North ThompHon in a Sjnclinal, which 
i11clL1ueH the rocks of Mount St. Paul. 

The lim0Ht01ies of the South Thompson, though they resemble Horizon of the 

lithologioally that of the Nicola Lake section, lie unconfol'mably ~~~~~'.' limo
below the representatives of the groat volcanic series, with which it 
is closely interlocked. The occurrence of Fusulinm shows the Carbon-
iferous age of the former, while the latter, as we have seen, is probably 
Triassic. The calcareous sandstone, forming the base of Lhc igneous 

6 
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accumulations on the South Thompson, probably represents the 
horizon of the limestone of Nicola. 

On the lower part of the North Thompson, beds representing the 
underlying series seen on the South Thompson, are found. They are 
pretty well exposed in the banks on the east side, and might repay the 
labour of making a careful measured section. The river crosses the 
strike obliquely, the former maintaining an average direction of N. 10° 
W by S. 10° E. with considerable regularity. For some miles from the 
mouth of the river, the rocks, seen in a few places only, are massive 
fine-grained, grey-green, probably felspathic and of volcanic origin. 
These are associated with blackish cherty rocks, and dark, banded, hard 
sbales, often more or)ess calcareous, all dipping at high angles. If no 
unseen complications of a serious character affect the beds, the thick
ness represented here must be over 10,000 feet. Mount St. Paul, 
already noticed, lies on the strike of these beds. Overlying them, 
opposite Station No. 4,269, (C.P.R.S. Location Line 18'7'7) a bed of 
limestone sixty to eighty feet in thickness appears in the bill-side. 
Though not so thick, this rock precisely resembles in general appear
ance and degree of crystallization, that seen on the South Thompson, 
and like it holds abundant crinoidal fragments, though not so well 
preserved as in the first described locality. Good lime might be manu
factured from this limestone, but like most of the rocks in this region 
it is too much fractured to be of use as a building stone. Overlying 
the limestone is a great mass of grey-green compact rock, probably 
felspathic, but seen in a few places only. In about two miles by the 
trail, the limestone again appears, with a reversed dip to the south
eastward, and forming the opposite side of a synclinal trough. It is 
here seen to be immediately overlain by a fine breceia or conglomerate, 
and is underlain by a massive grey-green rock, which is followed in 
descending order by a great thickness of blackish and dark-coloured 
thin cherty quartzites and a1·gillaceous beds. Some of the quartzites 
are precisely like those supposed to characterize the typical Cache 
Creek group, and an argillaceous layer charged with anthraeitic 
carbon, like those found in rocks of the Cache Creek group on the 
Blackwater and. elsewhere, was also observed. 

Slaty limestone Further on, about a mile and a-half above St1l1iv:m's, the dip is again 
reversed, and in the return of the beds just described a slaty blackish 
limestone was observed, which had not been seen before. Its thickness 
was not ascertained, and no fossils were found in it; but it closely 
resembles the sbaly micaceous limestones of Shushwap Lake, though 
not quite so much altered. The higher mountains to the east are now 
formed of granite, probably intrusive, but nearly following the strike 
of the beds. This ma.y ngt j;mJ_.Jrobably be connected with the mass 
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observed on the South Thompson, but is of a darker pinkish-brown 
colour. The granite forms the hills on the east side of the valley, for 
about two miles by the trail, when a greenish speckled fclspathic rock, 
which may perhaps be called a porphyrite, replaces it. Some layers are, 
however, distinctly fragmental, while others ar ealmost silky in lustre 
and thinly bedded. Further up, the river valley turns north-eastward and 
narrows, crossing several folds, with some rocks like that last described, 
but chiefly blackish micaceous argillites, becoming in some places true 
mica-schists, with well developed mica laminrn scattered over the 
ilivisional surfaces. These dip at high angles. 

Immediately north of Louis Creek, a grey schistose felsite, or felsitic a~~~:e~nd 
argillitc was examined. A mile below the Barriere River a green-grey 
diorite, with rather pale-colored hornblende crystals, occurs. From 
the Barriere River to the Indian Reserve, grey and greenish-grey 
felspathic rocks, generally of fine grain, continue. A compact dark-
grny. material, abundantly represented in the moirntains above the little 
area of Tertiary rocks holding the coal, on the Reserve, has been 
sliced and examined microscopically. It looked not unlike a fine 
argillaceous quartzite, or felsite, but proved to be a fine-grained. diabase.· 

Taken in conjunction with the sections examined on the South General 

Thompson and elsewhere, the exposures on the North Thompson ~Vi!;~g~:k~~ 
would. appear to. indicate, that we have, composing this forma-
tion, a considerable thickness of cherty quartzites, argillites with 
occasional layers of anthracitic shale: felspathic, micaceous and chlo-
ritic schists, with felsites, and blackish shaly or slaty limestone 
bands-some of the rocks being evidently volcanic in origin. These 
hold, probably near the summit, one or more beds of pale and purer 
limestone, containing, among other fossils, Fusulince. The strata thus 
broadly characterized closely resemble those of the Bonaparte River, 
elsewhere described, but want the true serpentines there forming a 
part of the series, and have not such thick beds of limestone. 

On Kamloops Lake, and the Thompson River below Savona's Ferry, Rocks near 

old rocks underlie the TerLiary volcanic products. They arc chiefly Savona's Ferry. 

of volcanic origin, like those of the South Thompson, and, as they 
appear only in small exposures, it is often difficult to recognize them. 
The outlines of the areas occupied by Tertiary and older rocks arc 
indicated as far as possible on the map. 

The older rocks of the upper part of Whipsaw· Creek, one of the Rocks. ~elow 

western branches of the Similkamcen, have already been described at ~~;~,~~the 
1 h Th . f . l f l b Similkameen. some engt . ose occurrmg a lcr an mterva o concea ment y 

~['ertiary 1:>trata, on the lower part of the Similkameen, from Vermilion 
Forks eastward, do not require detailed notice, as though carefully 
examined, the nature of the expos'1res is not such as to afford certain 
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data for arriving at their thickness or order of succession. They 
appear on the north bank of the river, about two and a-half miles 
below the Forks, as a compact grey-green material, probably a some
what altered diorite, and continue for about half a mile ouly, when a 
rock of granitic appearance, composed of salmou-red feh;par with d:irk 
chloritic blotches, which is seen at first forming narrow dykes, 
becomes preponderant, and a litlle further on is again found in dykes, 

Ilornblendic 
Granite. but now cutting a pale, coarse homblendic granite. This lai:;t shows 

no sign whatever of being a bedded mass. It holds two varieties of 
felspar, black hornblende and mica, milky quartz, itnd occasiona\ 
crystals of sphcne. Other specimens consist almost entirely of a 
single variety of plagioclose felspar, with abundant and well-formed 
hornblende crystals and many crystals of sphenc. Ilornblcndic 
granites of this type characterize the valley for over twelve miles, and 

Jointagcplancs arc traversed by jointagc planes in two or three directions, which 
cause the rock to break off and fall in large masses into the valley. It 
is also cut by other planes, which must have been cracks of an 
earlier date, now completely closed. Along these, hydrothermal or 
other similar action seems to have penetrated, the homblcnde disap
pearing in their neighbourhood, and the rock taking a pale-green tint 
probably from the development of epidote. 

Twenty-milo 
Creek. 

STRIPED! MouNTAJN.-SnnLKAMEF.N fuvER. 

a. Siliceous and argillaceous beds. c. Siliceous and argillaceous bed~. 
b. Limestone. d. Granite. 

The granite is succeeded eastward by greenish-grey and black 
quartzites, often almost cherty in texture, and all highly metamor
phosed. These continue for abont two and a-half miles, to a large 
brook. They are at first nearly vertical, but gradually turn over, till 
near the west bank of the brook, they lie at comparatively low angles. 
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They are everywhere much disturbed and altered, and the cause of 
this becomes apparent in the mountain on the cast side of the brook, 
in which they are seen to rest on a great mass of geanite like that 
already described. This has evidently been thrust up into the over- Cont.act of 

lying beds, melting its way before it, as the strata in a great part t~dd~d ~~As. 
of the mountain are not spread over it, but abut with their ends 
against it. The granite rises in the mountain side, about 200 feet 
above the flat at its base. Its junction with the overlying rocks may 
in some places be defined to ;within half an inch, and near this line it 
becomes paler and less coarsely cl'ystalline, appearing in some places 
as a granular mass of felspar and quartz. There is, at the same time, 
no passage between the granite and the overlying rocks. 

The whole exposure is a very intet'esting example of intense local Locnl b' 
metnmorp ism 

metamorphism. The change has been widespread horizontally, and by granite. 

has affected several hundred feet, at least, vertically. In the mountain 
on the west side of the creek, some of the siliceous and argillaceous beds 
have become black, compact and almost chcrty, while others arc 
whitened and perfectly porcclainizcd. This bleaching seems to h::rrn 
affected certain layers with comparative ease, and may be seen in 
others spreading irregularly in blotches. Some earthy al'enaccous and 
cn,lcareous layers are apparently little changed. On the east side of 
the brook, the slaty and argillaccous beds have been altered as bciorc, 
but there is hero, in addition, a belt chiefly composed of limestone, 
with a thickness of about 150 feet. Some siliceous beds intercalated 
in this are red from the rusting of pyrites in the joints. The lime-
stone is blue-grey to nearly white, granular to coarsely crystalline ; in 
some places crumbling easily. It may not improbably have been 
actually slacked by the heat applied from below. No organic remains ~~~;~~tl in 

wel'o detected. In this mountain the succession and thickness of the Mountain. 

altered beds, in des::cnding order, is somewhat as follows:-

FEET 

l. Grey and red, siliceous and ai·gillaceous beds.. . • . . . . . . . . . • . • • • 300 
2. Limestone, with some siliceous layers.... . • . . • • . . . . . • . . . . . . . 150 
3. Grey and red, banded, siliceous and argillaceous beds. . • . . • . • . . 600 

1,050 

The rocks probably represent a portion of the Cache Creek group of 
the prelimiuary classification. The mountains on both sides of the 
brook are distinctly and beautifully banded by the outcropping edges 
of the beds. That on the east side, of which a sketch is given, may be 
called Striped Mountain. Half a mile below the localiLy abo,Te 
de cribed, the massive granite again rises to the summits of the bi lh~, 
cutting out the straLificd formation. It continues for about two and a 
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half miles, and is then followed by sedimentary rocks, again much 
altered near the line of junction. These continue to form the moun
tains to the mouth of the Ashtnoulou River. They seldom show satis
factory indication of their attitude, but seem to change gradually from 
altered rocks like those of the striped mountain, to blackish and 
greenish beds, t>ome probably in origin volcanic, but in the main 
quartzites, cherty, like those of the Cache Creek formation, and 
occasionally brecciated. The great spread of these, with their uniform 
character, would show either that they are many times repeated by 
folding, or that they are in general nearly horizontal. 

A short distance above the Ashtnoulou River, fragments of limestone 
appear in some of the slides from the mountains. They hold obscUTe 
fossils, some of which are minute branching tabulate corals, and litho
logically precisely resemble those elsewhere known in association with 
quartzites similar to those of this locality, and proved to be of Carbon
iferous date by their fossils. 

From the mouth of the Ashtnoulou to Keremeoos Brook, rocks 
evidently belonging to the same great series continue to appear, with 
general northerly and southerly strikes, and dips varying in direction 
and degree, in the few places where they were observed in the vicini· 
ty of the trail. The cherty quartzites, though still not in frequently 
black, are often pale in tint, greenish-white or reddish. They are 
associated with green felspathic roeks, apparently in some cases more 
or less epidotic, but generally owing their tint to the decomposition
products of hornblende crystals which have been scattered through 
the mass. In some places, these beds become more or less schistose 
and distinctly chloritic. Three miles above Keremeoos, a reddish bed, 
over 200 feet thick, was seen far up on the mountain-side. Blocks 
which had rolled down from it, proved on examination to consist of 
breccia, of which the greenish base, with some calcite and chlorite, 
holds fragments of schistose red hrematite. The rocks of the 
mountains, are everywhere traversed in all directions by innumerable 
jointage planes. Exposed faces are thus easily crumbled down under 
the influence of the weather, and contribute annually to the great 
slopes of broken rock, or screes, by which the valley is here fringed. 

About eight miles below Keremeoos, on the north-east side of the 
river, a mass of grey hornblendic granite appears, underlying broken 
and much altered and disturbed greyish diorites, and quartzites. It 
resembles in lithological character that seen higher up the valley, and 
is evidently intrusive, forming the continuation of a mass much more 
prominently displayed in the hill on the opposite side of the river. 
With this exception, rocks not unlike those already described continue 
to occupy the valley for about thirteen miles, when-and again with 
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evidence of intense local metamorphism to the stralified rocks-a 
great structureless granitic mass appears. It is highly probable that 
similar granitic rocks underlie the whole of this region at no great 
depth, which would account for the appearance of great change by 
metamorphism which the beds have undergone. 

The wide valley entering the broad fiat below Price's at Keremeoos, 
marks the appearance of schistose and often silvery rocks, in colour 
varying from blackish and greyish to greenish. These are frequently L_ow.er part of 

. . . . . . S1m1lkameen 
quartz1tes, with d1vts10n planes rendered lustrous by talc on imper- Valley. 

fectly crystallized mica. They bear a pretty close resemblance to the 
rocks on the lower part of the Coquihalla, and also to those of some 
parts of the Cariboo gold series. Many quartz veins, white or rusty, 
penetrate the strata, but were not observed to hold \nything of value. 
Furlher on, these are replaced by greener rocks, often felspathic and 
occasionally schistose, which become in places actual coarse green 
decomposed diorite, with veins of epidote, and so massive thaL it is 
impossible to ascertain their attitude. These rocks are again followed 
by pale banded cherty quartzite, interbedded with greenish schistose 
rocks, hornblendic or chloritic, which lie against the great mass of 
intrusive granite above referred to. From this point, (near which the 
trail leaves the Similkameen Valley,) and on the hills crossed on the 
way to Osoyoos, coarse grey diorite, and hornblendic granite, without 
any trace of bedding or lamination, continues. In a few places, 
quartzites and rocks like those before seen, are found resting on it, and 
after the descent is made into the Osoyoos Valley, bedded quartzose and 
felspathic rocks are seen in a few exposures, but very much altered. 

The general impression conveyed by an examination of the rocks The rooks of 

from V crmilion Forks, by the Similkameen River, to Osoyoos, is, ~:~.he Creek 

that with the possible exception of some of the more massive fels-
pathic and hornblendic rocks, (which may represent a portion of the 
green series of icola and Whipsaw Creek,) there is represented but a 
single gi:eat formation; OL', that if two or more of the greater geological 
divii;:ions are included, they have been folded together at one period. 
There seems to be further, in several places, a blending of materials 
originally volcanic, with quartzose sediments, which here greatly 
preponderate. Limestones seem to hold an unimportant place in the 
series. These rocks, as a whole, may be taken as representing the 
Cache Creek group, and referred by analogy to the same age. 

The rocks on the west side of the Osoyoos Valley, south ward from Rooks at 

the Custom-house, are pale diorites, or dioritic granites, ai1d form a Osoyoos Lake. 

part of the great mass already described. Northward from Osoyoos 
Lake, the rocks seen are chiefly quartzites, sometimes cherty, but also 
often schistose, and even micaceous. Greenish, fine-grained rocks, 
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pl'obably felspathic, also occur, and at about eight miles from the 
lake, a short distance from the place at which the trail leaves the 
main valley, a bed of coar ely crystalline and rather crumbling lime
stone, about fifteen feet thick, was found, but yielded no fossils. The 
general strike of these rocks is nearly parallel to the valley, and they 
doubile::;;; belong to the serieti seen on the Similkameen. They are much 
altered, and granite intl'usions occut· among them. Northward, they 
disappear beneath an area of Tertiary. 

In the general section from Lillooet to the Bonapat·te Rivel', by 
Mal'blc Callon, and the lowel' part of the valley of Hat Creek (see 
SccLion No. 5), it will be seen that almost the entire length of :M:at"ble 
Canon, is occupied by beds referred to the Cache Creek gl'Oup. These 
also doubLless un'derlie the 'l'ertiary of the lower pat't of Hat Creek, 
and reappear over a con:>iderable area near the conflux of that stream 
with the Bonaparte. In the limestones of Marble Canon, occut's the 
remarkable foraminifer Ol'iginally discovered here by Mr. James 
Richardson, which I have called Loftusia Columbiana, and which has 
been fully described elsewhere.* 

Near the waggon road, at Lhe west end of the canon, the rock;; of 
Lhi:; older ;;e!'iCi:J are ffrsL clea!'ly ;;con. They are generally greenish Ol' 
gl'ecnish-grcy in colour, and apparenLly include some dioriLes and 
epidoLic rocks, but arc chiefly of compacL grey-green material, which 
is apparcnLly fol::;pathic, buL may, in some beds, be much altered clay
HLone. IL quite resemble ' rock;; elscwhel'e commonly found in the 
Uachc Creek series. QuartziLcs of the usual grey, cherty ch:ll'actet· 
also form a considerable parL of the series. These rocks are soon 
Kuccceded by graniLc, which fol'ros mural cliff;;, and i.; intrn;;i,,e, 
holding angular, <lal'kcr fragments of surrounding rocks. This 
ext.ends for abot1t one-Lhird ofLhe lengLh of the tirtit lake, in the canon, 
and is then followed-though Lhe junction was not seen-by hard 
al'gillit.cs, chet·ty in some layern and often schisLose, r.nd more or less 
cvidcnt.ly hrntrous. The;;e dip N. 75° E. at angles of 70° to 80°, and 
::tl'e followed, apparently in aticending order, by a great mass of lime
sLonc, which continues in almo::iL uninLerrupted expo::;ul'eti in the side::i 
of Lhc canon from 1.hi::; place Lo iLs eastern end, at the head of Hat 

'Quarterly Journal of the Geologicnl Society. Vol. XX:XV., p. 69. The fonnnl description of 
tbc Rl)CCiCS is nR follows :-" f.A>ffU.JJia, (1ol111nhimw, Sp. llOV.-1'est OVfl.l; circuJn,r in transver~e 
:;;cction; the ends rounded or very obtusely spincllc-shn.ped; chambers mu.ny, narrow; septa very 
oblique, more nearly parallel to the sides of a cylinder than than is the primary la.minn.; primary 
lamina 1tnd septtL, or 'second>Lry' ingrowths, supported by pillars or' tertiary' b1growths: pillnrs 
numerous, nrmngccl in 1iarnllcl lines transverse ly nnd longitudiniLlly, expanding latcmlly at 
their distu,I extremities to form imperfect chambers, which are filled with "loose, gmnular, 
cancell1ttod growth. Exterior of test frequently becoming irregnlttr :tnd twervuline. Length of 
test nbout thirty btmclreclths of an inch, width of test about nineteen hundredths of an inch; 
intervals between success i1•c folds of the adult primary Jaminn about one hundredth of an inch." 
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Creek,-a distance of about seven miles by the trail, or five, at right 
angles to the strike of the beds. 

Throughout this distance the limestones occur almost to the exclu- Limestones of 
. f l k h h . ,. 1 h ld" 1 t h" t Marble Canon. s10n o ot 10r roe s, t oug m a 1ew p aces o rng s a y or sc is ose 

intorcalations of small width. In one of these, a blackish schist with 
lustrous faces due to a chloritic or talcose mineral, a lenticular mass of 
amygdaloid was observed. The base is :fine-grained, and very dark in 
colour. The cavities have been :filled with calcite, which now forms 
little lcnticul:w masses, all :flattened parallel to the direction of lamina-
tion in the schist. This is important, as it shows that volcanic action 
was still in progress to some extent during the formation of these 
thick limestones. 

The massive limestones or marbles, though everywhere shown on a 9ou~aiued 
10ss1ls. 

great scale, seldom allow the dip to be determined, rendering it impos-
sible to ascertain their true thickness, or to demonstrate their exact 
relation to the siliceous and felspathic beds :first met with, which, on 
lithological grounds, would be referred to the Cache Creek group of 
the provisional cla::isification. No forms more characteristic than the 
joints of crinoidal columns were, for some time, found in association 
with the L oftu!3ia, but by carefol seaech in microscopic secLions, 
prepared by ~fr. T. C. Weston, chat·acteristic specimens of Fusulince 
were discovernd, thus bringing these into relation with the fosuline 
limestones founcl elsewhc1·e in the Province, and very widely over the 
western part of the American continent. 

"In certain beds of the limestones of Marble Cafion the Loftusia Mode of 

l I · f ] r · · l 1 occurrence of occurs a most tot 10 exclusion o ot 10r 1orms, charactenzrng be rOCL\1 LoftWJia. 

and having been the agents in its peocluction j1rnt as Fusulince occur in 
the best examples of Fusulina limestone, or Globigerince in the Atlantic 
ooze. Other beds, of a neady white coloui-, and almosL porcclainous 
aspect on fracture,-Lhough purely calcareous-are found, on micL"os-
copic cxaminaLion, to consist of the comminated remains of smalleL" 
foraminifera, resembling a thoL"oughly hardened chalk. Through 
these a few more or less perfect Loftusire may be scattered. Fusu-
lince appear to be vcL"y scaL"ce in the MaL"ble Oafion limestones. They 
are much more abundant in limestones in other parts of the country, 
composed principally of crinoidal fragments. They seem to bavo 
preferred a bottom composed of the debris of the larger calcareous 
organisms to the fine, oozy bed most congenial to the Loftusia. 

"The typical and most abundant form of Loftusia-limestono is a pale 
OL" dark-gL"cy cryptocrystalline rock, in which the more perfect speci
mens of Loftusia appear thickly crowded together, a;; paler spots, 
gcneL"ally pL"etiy sharply defined. The limestone breaks freely in any 
direction, i.bc fracture passing equally through the matrix and included 
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organisms which it is impossible to separate from the stone. The 
matrix, generally, seems to be composed in great part of granular 
calcareous matter similar to that employed in building up the test 
of the Loftusia, but more irregular in size of grain, and with an 
occasional fragment of a crinoid, or example of some smaller fora
minifer. "* 

A key to the true character of the limestone exposures of the canon, 
and an explanation of their great extent, was found in the rocky hill 
on the north side of the eastern entrance, where the presence of 
various interstratified beds different in character, enable the structure 
to be made out. It is here evident, that the limestone and associated 
rocks have not only been very sharply folded, but that, in this instance 
at least, the folds have subsequently been overturned. It is thus 
probable, that in the wide limestone belt cut across by the canon, we 
have merely a succession of folds or wrinkles, superimposed on a 
synclinal or anticlinal of much greater extent, by which the limestone 
strata have been brought to the surface. 

Compressed The section examined here, shows a compressed and overturned 
and overturned 
folds. anticlinal, which has even been subsequently faulted, and portions of 

the rocks shifted relatively to each other along nearly horizontal 
planes by the same pressure which has caused the overthrow. The 
diagram Tepresents the central fold of the anticlinal. 

H~W. 

DISLOCATED AND COMPRESSED ANTICLINAL.-EAST ENTRANCE TO l\URBLE CANON. 

The part of the formation here represented, appears to have 
been near the edge of the area of limestone deposit, or perhaps 
represents a period when the deposit of purely calcareous matter 
was coming to a close, or just beginning. Incursions of water turbid 

• Quarterly Journal Geological Society, loc cit. 
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with very fine sediments, must have occuned, and by the deposition of Slaty beds 
. . included in the 

these the pale-red, grey or greemsh-grey sch1stose rocks, and cherty limestones. 

quartzites were produced. One bed of black, very finely laminated, 
scarcely lustrous schist, is evidently carbonaceous, and holds small 
crystals of selenite in crack which traverse it. An additional evidence 
of the somewhat littoral character of the deposit, is found in the fact 
that the repetitions of the same bed in the two sides of the fold1 do not 
correspond very closely, showing that the deposit was here rather 
irregular and local in character. 
' The subioined section, gives the thickness of the beds, as measured Sectioti:i a

1
.cro

1
ss 

J an an 1c ma. 
first on the eastern, and then on the western side of the anticlinal axis, 
the position of which is marked by the letter a. The beds marked c, 
c, d, d, and e, e, correspond. The whole series now dips westward at 
angles of 60° to 80°. 

1. e. Greyish, and greenish, cherty quartzite, with shaly layers 
of very fine argillaceous material of same colours. 

2. d. 

3. c. 

4. b. 

5. a. 

6. b. 
7. c. 
8. d. 

9. e. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Layers undulating, and averaging about one inch 
in thickness ................................ . 

Fine-grained, white, crystalline limestone, much frac
tured by jointage planes ........... . .... •..•••. 

Greyish, and black, carbonaceous, finely laminated 
shales, calcareous, and with thin layers of crystal-
line limestone, selenite in cracks..... . ....... . 

Fine-grained greyish crystalline limestone .... : ..... . 
Greenish, greyish and reddish cherty layers, with fine 

schists, and thin beds of crystalline limestone ... . 
l<'ine-grained greyish crystalline limestone .......... . 
Green-grey, and reddish schists .. ... .... ....... .... . 
Crystalline limestone .......................... .. . . 
Greenish, and reddish, cherty 4uartzites, and schistose 

beds, with an irregular calcareous band ......... . 
Crystalline limestone ............................. . 
Reddish, and greenish, cherty q uartzites, and schistose 

rocks ....................................... . 
Grey.green schist, with crystalline limestone ...... .. . 
Red, and greenish, calcareous schists . . . . . . . ........ . 
Crystalline limestone, with some schistose intercal-

ations ................. .... .................. . 
Fine-grained, greyish, crystalline limestone ......... . 
Reddish, thin-bedded calcareous shales or schists ..... . 
Greyish crystalline limestone, ......... .... .. at least 

FEE'11 IN. 

27 0 

18 8 

10 0 

32 4 

16 2 

32 4 

2 0 

16 0 

3 0 
10 8 

10 8 

2 8 

5 4 

10 8 

53 4 

16 0 

10.fil 0 

In following down the north-west bank of Hat Creek, from the Rocks on H11.t 

eastern end of Marble Canon, similar limestones, but perhaps some- Creek. 

what less altered than before, continue for about three miles, when the 
edge of the Tertiary, which has nearly followed the line of the stream, 
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overlaps them. In this distance, at least one band, over 100 feet 
thick, of greyish-green fine-grained rock, probably felsitc, is included. 
Still further on, about seven miles from the end of the canon, on Hat 
Creek, a considerable mass of older rocks is found projecting thl'ough 
the Tertiary conglomerates and sandstones. Th is consists of green 
agglomerate, evidently of volcanic origin, and very compact, with a 
grey rock, of almost granitic aspect, but apparently without quartz, 
and perhaps best named a hornblende-porphyrite. This appears to be 
bedded and dips about east at an angle of 30°. The aspect of the c 
rocks is peculiar, and though older than the Tet·tiary, their relations 
were not more definitely ascertained. 

For two miles above tbe bridge, which crosses Hat Creek near its 
junction with the Bonaparte, old rocks again occupy the valley. 
Though bl'oken and confused, these are seen in very many exposures, 
and have an average strike of nearly north and south, but dip irregu
larly, eastward or westward. The section ( o. 5), for some distance, 
nearly follows the strike, and does not therefore properly represent 
the nearly vertical attitude of the beds. Cherty, dark-coloul'ed, quartz
ites, and quartzose argillites, which are often glossy-faced, lat·gely 
preponderate. With them are associated some much shattered dioritic 
rocks, and on reaching the waggon road, the series is found to include 
a bed of undoubted serpentine, very pure, and varying in colour from 
dal'k blackish-green, to pale pistacheo-gl'cen. 

Here, as elsewhere, the Cache Creek cherty quartzites, are threaded 
through with quartz veins and scams, generally quite small. These 
have been produced, no doubt, by the same action as the general 
silicification of the beds, which would appeai· to have been caused by 
thermal waters. This action has so thornughly permeated the beds, 
that it is not improbable that some of the fine chcl'ty layers may, 
originally, haYe been argillites, into which exotic silica haR been 
brought. The rocks along this part of the waggon road, have already 
been noticed, and included in the pL'eliminary classification under the 
Lower Cache Creek group.* They were there separated from those of 
Marble Canon, etc., which were called Upper Cache Creek. The 
jJrogress of our knowledge of these rocks, however, renders it probable 
that the division established between these gtoups cannot be main
tained. In addition t.o the general description of the formation given 
in the place just cited, a few remarks may be added, the result of an 
examination-though without accurate measlll'cmcnts-of the waggon 
road between Hat C!'eek and Clint.on, and on the Bonaparte River. 
In the region thus designated , it would seem, that rocks not far from 

'Report of Progress 18il-72, p. 61. 
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the same geological horizon are repeated by folding, so that ooe 
bed may appear again and again, oven in localities widely separated. 

The only fossils disoovel'od in association with those rocks, at the Theai:eofthe 
. . formation. 

time of the roporL above refcl'rod to, wol'C two species of Cyrtina, a 
Spirijera and Rhynchonella which, according to l\'fr. Billings, were 
held to "indicate almost certainly a hol'i zon between the base of the 
Devonian and summit of the Permian." These wol'O from a local i Ly 
about ton miles above Spence's Bl'iclgo. ·whatever uncertainty might 
remain with regard to the region now i11 question, in which at that 
time no fossils wore found, has boon sot n,t rest by the di1:Jcovory of 
fusulino limestone on the Bonapa1'Lo, intorboddod with the siliccons 
and sorpontinou~ rocks. The occun·once of sel'pentino and otho l' 
metamo1·phic rooks of ancient appc:mmco in beds ofCarbouifo1·ous ugo, 
is in itself a point of considomblo in to1·ost. In the place above referred ,,,. 
to, it is said that" the limestones holding those fossils arc so intimately 
associated and interbedded with the sorpontinos and otbo1· cqstallino 
rocks above described, as to leave no doubt that they all belong to the 
same series." This statement I have boon able to confirm by the 
examination of many additional localities. 

Between IIat Creek and 124-mile post, (llfnndorf's) numerous expo- Associatio_n 
. 'l d 'd h th . t' t . . d . t b d 1· ofserpentincs, suros m L 10 roa -s1 e, s ow e in 1ma o assoo1at1on an in 01· e c 111g quartzites and 

f tl h t 'l' ] · th t' d · d f agglomerates. o io c 01· y s1 iceous roe rs w1 sel'pon mos, pure an nnpure, an o 
the hLiter with volcanic breccias of greenish-grey colour. Somo of 
the fragments in the breccias, arc from four to six inches in diameter, 
while in other bods the matol'ial is fine, and must originally have boon 
of the character of volcanic sand. Schistose layers in the breccias 
have a greasy lustre, and appear to have more or less serpentine 
developed in them, while portions of the fragments which have boon 
vesicular arc now filled with soft green chloritic matter. An igneous 
rock similar to that forming the breccias, is found in othel' beds in a 
compact state, of dark grey-green colours. It has been altered since 
its eruption, and would require a more careful examination than I 
have been able to give it to determine its true lithological character. 
Lontioula1· masses and streaks of limestone occur, both in the breccias 
and serpontines. 'l'hey do not re omble the limestones found elso-
whei·e in the formation, being highly crystalline, and without any 
trace of organic origin. They may probably have been segregated in 
the mass. 

On the Bonaparte, between llfundorf's-where the waggon road Sections on tho 

loaves it-and that part of the river nearest Clinton, the same series of Bonaparte. 

rocks continues. Tile sel'pentines may often be recognized at a dis-
tance by the bluish banks, bare of vogetaLion, which they produce 
on weathering. Here, the relation between the serpentine and other 
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rocks, was most clearly seen, and is represented as displayed in one 
Jilace, in the annexed sketch section. There can be little doubt, that 
serpentines, in this group of rocks have been igneous materials of some 
sort, and perhaps owe their conversion to serpentine to the same 
hydrothermal or other action which has produced from siliceous sedi
ments, the great mass of cherty quartzites. 

a. Serpentine. 
b. Quartzite. 

e. Limestone. 

c. Pale serpentinous schist. 
d. Greenish amygdaloid and brecoia. 

SKETCH SECTION SHOWING THE MODE OF OCCURRENCE OP SERPENTINE 
IN THE CACHE CREEK SERIES. 

The limestone band shown in the above section, was not observed to 
hold any characteristic fossils, but a short distance up the river a 
limestone in similar association and holding Fusulince was found. It is 
very similar in appearance to that already described from the South 
Thompson. Over two-thirds of its mass is composed of crinoidal 
fragments, and in one of the specimens, a minute tabulate coral was 
rer.ognized. There are abundant, small, but poorly-preserved, forami
nifera, many of which may belong to the genus Trochammina. 
Fusulince arc characteristic, and well-preserved, but not abundant. 

Between Mundorf's and Clinton, on the waggon road, greenish vol-
canic rocks, generally brecciated, occur frequently for some miles, but 
near the chain of little lakes south of Clinton, are replaced by shaly, or 
schistose, blackish and greyish rocks, some of which are pretty 
evidently composed of fine felspathic fragments like volcanic ash, 
while others quite resemble the hard and glossy argillites of Boston 
Bar. In one place, a limestone over twenty feet in thickness was 
observed to be intercalated with these, resembling in its appearance, 
and association, that found on the waggon road not far above Boston 
Bar. 

Strataon An examination of the rooks in the vicinity of the waggon road 
Clinton-Lillooet h" h t c1· t . h L"ll t d f th fi t Road. w IC connec s rn on wit I ooe , was ma e rom e rs 

named locality as far as Kelly's Lake, chiefly for the purpose of 
connecting with Mr. Richardson's observations of a previous year. 
Great beds of limestone are seen in the mountain-sides of the lower 
part of the valley, which the road follows, and in an exposure midway 
between the forty-fourth and forty-fifth mile-posfa; from Lillooet, in 
which a grey limestone with pale yellow-grey cherty layers dips 
S. 64° W. < 60°, scattered specimens of Loftusia Columbiana, the 
Marble Canon foraminifer, were detected, thus adding to lithological 
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similarity the more certain evidence afforded by identity in fossils. 
The strike above given, appears to be the general one in this locality, 
About two miles below Kelly's Lake, on the northern side of the 
valley, a section about two and a-half miles in length was very care- complicated 

fully examined and measured by pacing. The rocks seem to be section. 

affected by innumerable minute folds, which are superimposed on 
larger flexures, and the whole not infrequently overturned, which 
complexity of structure, with the probable occurrence of faults which 
could not be defined, and the gaps of concealment in the section , have 
rendered it impossible to learn from the measurement, either the actual 
thickness of the series, or the order of succession in the beds. The 
dips are almost invariably at high angles, and generally westward, as 
in the exposures mentioned further down the valley. It is here, as in 
many other places, found that the main overturn of the crumpled 
strata has been to the east, and caused prol:iably by pressure acting 
from the west. 

The beds in this section, are so much like those formeriy described in Cfotmhposiqon o e series. 
othe1· places, in their general chai·actcr, that it will be unnecessary in 
the absence of certainty as to their attitude, to enter into a minute 
description of them. The series is built up of blackish, to pale 
greenish, and nearly white cherty quartzites; quartzose and felspathic 
schists with glossy faces, and occasionally minutely wrinkled; felsiies, 
greenish and greyish-green, and grey to white crystalline limestones, 
in which no fossils were here detected. One bed-a compact dark-
grey fclsite, mottled and streaked with dull red-occurs near both ends Massive felsite 

of the section, whlch might in consequence be supposed to be in the 
main an anticlinal or synclinal, but the beds associated with this one 
differ in the two cases, which must either be caused by the presence of 
unrecognized faults, or the fact that it forms in one case a synclinal, in 
the other an anticlinal axis. The thickness of this bed appears to be 
550 feet, and it is evidently of igneous ot·igin, it is now serpentinous in 
joints and cracks, and is traversed by occasional small veins filled with 
crystalline calcite and chrysotile. 

On a new road, leaving the Clinton-Lillooet road at Kelly's Lake, J!.emarkitb!e 

d . d d h F R' d h h hmestone an runmng westwar towar t e 1raser 1ver, an t en nort -west- range. 

ward toward Canoe Creek, many exposures of limestone occur. The 
valley followed by the road appears to mark the run of an extensive 
band of slaty and schi1:>tose rocks like those described on the waggon 
road south of Clinton. Where the road turns north-westward, it 
follows a wide valley, the north-eastern side of which is formed by a 
range of magnificent mountains, very lightly clad with vegetation, and 
showing white limestone rocks from base to summit. Many of the 
peaks probably reach an elevation of 6,500 feet. These limestones are 
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no doubt the continuation of the great mass of similar rocks before 
seen on Marble Canon. 

ROCKS OF THE SHUSWAP LAKES. 

It has been decided to treat separately of the older rocki:; in the 
vicinity of the Shuswap Lakes, and Okanagan Lake, because of the 
difficulty which has been found iu satisfaoto1·ily correlating those with 
those above drnicribcd. The knowledge gai nod ii:; here briefly sununar
izod, and may servo as a guide in future cxploraLions, which arc 
urgently required in this district. 

The rock:; soon on the Shuswap Lakes, arc so much d:sLurbod and 
alLcrcd, that though about two weeks wore given to t110ir exam i na
tion, and the exposures on Lho .lake shores arc generally good, much 
uncertainty yet remains with regard to · their relations among them
selves. The chief difficulties fonnd hero arise from the cxtcm;ive 
overturning of tightly compressed folds, accompanied by important 
dislocations, and the different appearance of the same bod when more 
or loss affected by the alteration which bas probably been contempor
aneous with the folding of the strata. Cet·tain zones cau, howovc1", be 
traced for considerable distances along their strike, and as the chief 
uncertainty is in regard to the character and numbet• of the folds to 
whieh those have been subjected, it' will be best in the :first im;tancc to 
dcfiue the zones as well as may be, as to their distribution and 
composition, and subsequently to indicate what is believed to be the 
most probable stmctural explanation of the horizontal socLiou afforded 
by the surface of the country. 

On both sides of Blind Bay, near the outlet of the GrcaL Shuswap 
Lake, arc limestones, generally in rather thin flaggy layers, and of 
grey or blackish colour, but toward the top, on the north-east side of 
the bay, becoming rather shaly and intercalated with greyish and 
greenish almost nacreous schists. The average angle of dip is here 
from 20° to 30°. It is higher in an exposure at the bottom of the bay, 
where the strike also changes, and it is probable that this band 
characterized by limestone, may occupy a portion at least of tbe valley 
of ·white Lake in the form of a compt'esscd anticlinal, before sweeping 
southward to the Salmon Arm. Limestones of this band are next 
seen at Cliff Point on Salmon Arm, where they arc still flaggy and 
generally distinctly micaceous. The dip is at an angle of 45°, and the 
bods continue to abuL obliquely on the shore for a distance of over two 
miles. Eastward, the strike carries them inland, and running across 
Canoe Point, they come .out on the west shore nol'th of the mouth of 
Eagle Creek. At this part of their course they appear to make an 
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abrnpt bend, most of which is concealed below the lake, and then to 
pul'sue their course to the vicinity of the mouth of Eagle Creek, just 
skirting in their way the first point north of it on the east shore. o':'tci:op of 

This band then passes out of the area which has been examined. It is D1V1sten B. 

believed, however, that the Salmon Arm, from Cliff Point to Canoe 
Point, occupies the axis of an an ticlinal fold, on the south side of which, 
the beds of the belt just described, must recur, forming the summits of 
the motmtains on that side of the lake, and still further south-west-
ward, Mount Ada. This anticlinal would also appear to inoscnlatc 
latemlly, with a second, but, vel'y irregular fold, of the same ch::tracter, 
the centre of which is occupied by the Spallumsheen Arm. In this 
case the limestone band probably also forms the crests of the range on 
the west side of Spallumsheen Arm. It crosses the valley neat· the 
mouth of the river, where it is well exposed, and is supposed thence to 
run along the summit of the range on the east side of the lake to Eagle 
Creek. Only a portion of the wicHh of the band is shown in the 
exposures just mentioned. It has hero, for the most part, assumed the 
appearance of a white marble, which is highly siliceous in certain 
layers, the silica being generally in gt·annlar concretions distribt1ted 
along the bedding planes. Some layer;; i)ass into grey calcareous 
gneissic rocks, and in others, the cat"bonaceous matLet· which elsewhere 
gives a dark colout· to the limestone, has become concentrated into 
minute cl'ystals of grnphite, with which the rock is speckled. The 
characteristically calcareous band just traced, may be denominated by 
the letter B. 

The limestone in the last exposure, dipping southward, at an an1.rle D. . . A 
....., lVlSlOil • 

of about 30°, overlies a blackish granular hornbleudic rock, which Gneissic rocks. 

constitutes the upper mcmbel' of the sel'ies chal'acterizing the imme-
diate shores of the Spallumsheen Arm, which may be called A. The 
rocks of this division are here very much distm·bed, and hold gt·anitic 
intrusive masses, but may be said to consist of grey thin-bedded 
gneisses, with blackish hornblcndc-schisbs. Some specimens of the 
gneiss are garnetifol'Ous, and pretty coarsely crystalline. On the 
Salmon Arm, the same underlying belt of rocks is characterized chiefly ' 
by greyish gneisses or mica-schists, which are frequently rusty from 
decomposing pyrites, often pretty highly quartzose, and occasionally 
thin and silvery. llornblende-schists abo occur. 

Neat· the outlet of Great Shuswap Lake, greenish and grey schists, n· . . c 
lVlSIOO . 

apparently cbloritic, and sometimes lustl'Ous, occut· in a disturbed state. Bluish am! . 
. . greemsh sch1sts 

These constitute the western extremity, on the lake, of a band which 
may be called C. Eastward, this band seems to cover the whole width 
between the north point of Blind Bay and Cape llorn, on the opposite 
shore of the lake, including Copper Island. It must then run north of 

7 



.. 

Copper Ore. 

Division D. 
Limestones 
and schists. 

98 B GEOLOGICAL SURVEY OF CANADA, 

White Lake, and comes out on the shore of the next division of 
Shuswap Lake, between Canoe Point and Cinnemousun, nearly at 
right angles, with a width of about three miles. The rocks composing 
this zone are distinctively greenish or bluish-grey in general tint, and 
are for the most part thin and schistose, frequently soft and :finely 
undulated or crimped. Some of the schists arc even nacreous in 
appearance, with talc or hydro-mica abundantly developed; other 
layers are distinctly chloritic. North of Blind Bay, these beds dip at 
an average angle of about 40°, while between Canoe Point and Cinne
mousun, the dip at the south side of the belt if:! at 50°, decreasing to 
16° at the north. On Copper Island, a portion of the schists are more 
than usually thin-bedded, soft, and minutely corrugated. They arc 
traversed by small quartz veins, which do not appear to hold any 
valuable mineral. Bright copper-staining is seen, however, on the 
south side of the island, and a baiid of the schists about six feet in 
thickness, is found to be impregnated with copper pyrites, in process of 
decomposition at the surface. This metalliferous character of the 
schists, is probably assumed in connexion with a line of disturbance 
which here crosses the lake, and is subsequently noticed. 

Rocks which are supposed to constitute the western extremity of the 
next band (D) on the lake, are seen between the mouths of Adam's 
and Scotch Creeks. These are mica-and hornblende-schists, with 
felspathic schists, and some beds which appear to represent ordinary 
argillites. But a small vertical thickness is, however, shown in these 
exposures, and quartzose intercalations, in the form of lenticular veins, 
with other evidences of extreme alteration, are found. Eastward, 
rocks of this division characterize both sides of the lake to Cinne
mousun Narrows. On the north shore they are seldom well ~een, but 
on the south occur in almost continuous exposures for long distances, 
dipping northward, at angles of 20° to 40°, to Dyke Bay, when the 
strike begins to turn south-eastward, and they cross the peninsula 
south of Cinnemousun. Immediately south of Cinnemousun Narrows, 
they form a synclinal fold, the beds seen on the north of the Narrows · 
dipping southward at high angles. This zone is not clearly separable 
from the last described, consisting in part of grey and greenish 
chloritic, talcose, and micaceous schists; it contains, however, a large 
proportion of limestones, which are generally dark and shaly, 
frequently micaceous, and are interstrati:fied with wrinkled calcareous 
mica-schists of dark colour, precisely resembling some of those at 
Cariboo. There is also a bed of white granular marble, of considerable, 
though undetermined thickness, which occupies the centre of the 
synclinal immediately south of Cinnemousun, and crossing the lake 
westward, appears for some miles, high up on the slopes of the Angle 
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Mountain. Somo of the sohists of this zone arc highly quartzoso, and 
in part of their extent become true quartzitos. 

In a highly distuebod and altered region north of Cinnomousun, the Hip:hly:iltcred 
. I rocks. 

band called C, seems to reappear to the north of the synclrnal. t 

forms in plan a U-shapod bend, open northward, and crosses the 
promontory which hero separates the Seymour and North-east Arms, 
a short distance north of its extremity. The rocks, so far as ex
amined, arc thin horn bleude-schists aml hornblcndic gneisses, gene
rally dark-greenish or black. 

North of this zone, the rocks become so much altered, that though 
folded nearly parallel to a single main direction, it becomes impo sible 
to define the fit-tit-described series of strata, which may reappear here 
on the north side of the Cinnemousun anticlinal. A limestone, probably 
rcpre. en ting the return of part of zone B, i,;; seen north of the last belt 
in one place, but most of the rocks arc highly crystalline grey 
gneisses, with occasional hornblendic schists, the whole becoming 
coarsely granitoid, and even losing all trace of bedding in some 
places. 

The section (Section No. 6) displays the arrangement of the strata Section No. 6. 

which is supposed to exist, on a line drawn through that portion 
of the area for which most data have been obtained. It runs N. 8° vV. 
from a point neat· the mouth of the Spallumsheen River, to one between 
Canoe Point and Cinnemousun, and thence turning to N. 21° E., con-
tinues to the vicinity of Seymour, being a total distance of thirty-five 
miles. The line, first cuts across the south-western corner, of the 
anticlinal in which Spallumsheen Lake lies. Division B, dipping 
north-westward from this, is sup}JOscd to pass below an area of C, and 
then reappears in the mountains souLh of Salmon Arm, sharply 
reversed, and followed by the rocks representing Division A, which, 
with general northerly clips, forms an overturned anticlinal. This is 
followed by the first-described zone of Division B, which is succeeded 
in ascending order by C and D, forming a regular synclinal. On the 
section the positio11 of B, is merely indicated on the north side of the 
synclinal, while the whole region beyond this point is shaded in the 
same way with Division A, of which it is probably in great part, 
though not exclusively formed. 

Approximate estimates of the thiclrncss of the various divisions of Thickness of 

the Shuswap section, may be given, based on the arrangement of the the series. 

beds surposcd to obtain. It must be borne in mind, however, that 
besides the uncertainty on this point, a considerable error may arise 
from unobserved minute repetitions, or faults. For each division of 
the section, the thickness given below may probably, however, be 
accepted as a minimum; while, should it be found that more repetition 
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of the members occurs than the section indicates, the aggregate thick· 
ness may be too great. 

FEET 

Division A.... . . . . . . • . • . . • • • • • • • • • • • • • . . • '7,800 
" B ...... .......................... 5,800 
" c ... .... .... ...... ..... ......... 91900 

" D ....................... , ....... s,soo 

32,300 

A somewhat remarkable line of disturbance crosses the south-west 
arm of the lake at Copper I sland, in a north-west and south-cast 
bearing. Near Cape Horn , fclspathic dykes and quartz veins traverse 
the schistosc rocks, which in some places arc so much broken as almost 
to resemble a rough brcccia. Quartz veins also cross Copper Island, 
and dykes run parallel to the north-east shoro of Blind Bay. Nolch 
Hill lies on the same line, as do also certain porphyritic diorite, granite, 
and felspathic intrusions seen on both sides of the Salmon Arm. The 

Pyritous veins. point opposite Cinnemousun Narrows, is composed of a highly siliceous 
granitoicl rock, in an intrusive mass, apparently of considerable size. 
In the vicinity of Cinnemousun, and probably in more or less intimate 
dependance on this mass are very numerous quartz veins traversing 
the rocks. Some of these follow the bedding, while others cut more 
or less directly across it. Most are clearly lenticular, but several 
occasionally run togetlier, giving a considerable aggregate thickness of 
quartz, in a certain zone of rock. The veins hold iron pyrites in 
considerable quantity. In most cases, they do not average over a foot 
in thickness, but sometimes reach four or five feet. 

Natur~ of _ The very great alteration, and highly crystalline character of the 
ffg~itic altera; rocks about the heads of the Seymour and North-east Arms, has already 

been alluded to. These reach furthest toward the axis of i.he Gold 
Range, where, from analogy, great masses of homogeneous intrusive 
granite may be supposed to exist. No great area is characterized, 
however, by rocks of this class on the lake, where a more or less 
distinctly bedded character is in general found, even in the coarsely 
crystalline parts of the formation. On approaching Seymour, how
ever, it is observed that the dips rather show a tendency to become 
more moderate, than to increase in pitch and irregularity, and at 
Seymour what bedding can still be discerned is nearly horizontal. A 
similar IJhehomenon has been observed, even more markedly, in 
Okanagan Mountain, and conveys to the mind the impression, that a 
plastic mass of g1·anite may have been slowly pushed upward through 
the strata; rendering them also plastic on its approach, and reducing, 
to a great degree, the ftexures with which they were already affected. 
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In the more highly altered regions, the gneissic rocks are everywhere Granitic and. 

t d b •t• . d f t h"t fi l quartzose vem· raverse y gram ic vems, compose o quar ·z, w 1 e e spar-some· stones. 

times of two kinds-and silvery mica. Small garnets also frequently 
occur in these, but hornblende is apparently entirely absent. In a few 
places, true veins of this character were observed, intercalated between 
the gneissic strata to such an extent as to form a largo proportion of 
the mass of the rock. In some cases, the crystallization of the quartz 
and felspar has .proceeded so nearly simultaneously, that these minerals 
are arranged somewhat as in graphic granite. Many of the granitic 
veins are highly siliceous, and it seems that the silica in some places 
becomes so greatly preponderant, that these pass into true quartz 
veins. There is little doubt that in this district the granitic veinstones 
owe their origin to the same causes as those of quartz, and that both 
were formed about the same time. 

It was thought that some unconformity, or definite lithological break, 
might in this region be found between the grey gneissic series and the 
greenish and dark schists; but neither on the ground nor afteewards, 
in arranging the work on the map, has such been discovered. It 
is possible, however, that the close folding of the strata, may have 
resulted in obliterating an unconformity which may not have been in 
angle very great. The probable equivalency of these rocks with those 
of other parts of the region is elsewhere discussed. 

The rocks on Little Shuswap Lake are highly altered, being for the Rocks of tittle 
. . h . . d l . . Shuswap Lake. most part gneisses, sometimes porp yntic, an apparent y passmg mto 

granite by the obliteration of bedding planes. The stTike is nearly 
parallel to the axis of the lake, bending more to the southward beyond 
its lower end, where the Tocks are thin calcareous gneisses, of grey 
colours. In a granite with large twinned orthoclase crystals, porphy-
ritically imbedded, which occurs at the first rocky point from the 
east end of the lake on its north side, aTe irregular quartz veins, some 
as much as six inches in width. These hold long 1)rismatic crvstals of BF

1
is011!tthite 

J uon e. 
bismuthite. At the next point veinlets were found with cubical 
crystals of fl.uor spar, of pale-pmplish tints. This is the only known 
locality of occurrence of these minerals in the Province. 

Rocks South of Shuswap Lake, and East of Okanagan Lake, 

On the trail which leads from the lower end of Okanagan Lake, Rocks of 

across Okanagan Mountain to the Mission, gneissic and granitic rocks ~~~~at~'t::-_ 
only are seen, and it is probable that similar rocks also occur on the 
bkc shore, between the two points just named. Okanagan ]\fountain, 
as a whole, must either be a dome-shaped projection of the strata, the 
summit of which has been removed by denudation, exposing Lhe older 
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and more highly crystalline beds, or it may represent a centre of granitic 
alteration, similar to those which have already been described as occur
ring among the gneissic rocks of Shuswap Lake. The central and 
higher portions of the mountain, or detached block of plateau coun
try, is composed of rather coarsely crystalline, whitish horublendic 
granite, with little quartz, and in some places characterized by small 
honey-yellow crystals of sphene. On descending, whether north
ward to the valley of Miss ion Creek, or southward, the granite 
begins to become gneissic by the appearance of bedding planes, which 
al'e at first very indistinct, but soon become exceedingly regular, and 
divide the rocks into thin layers. This is especially the case on the 
eastern margin of Okanagan Lake, to the south of the mountain. 
The beds here clip at low angles toward the lake, and show an 
altogether exceptional constancy in direction of strike, degree of 
inclination, and uniformity of thickness in the layers. They are 
nearly free from irreglllar jointing, and from veins, circumstances 
indicating that they have escaped to a great degree that crumpling 
and fracture subsequent to consolidation, which most of the rocks in 
this part of the Province have suffered. In composition, the rocks are 
generally highly felspathic, but contain more hornblende than mica. 
They are tlSllally rather fine in grain, but hold scattered rollnded 
crystals, of white or pale-pink orthoclase felspar, frequently half an 
inch or more in diameter. Round these the layers of the roek bend. 

The rocks on the northern side of the mountain, and where they 
wel'e also seen crossing Mission Creek at the Mining Camp, arc so 
similar, as scarcely to deserve separate mention. On looking back at 
the western slopes of the mountain from the Mission, the general 
westward dips of the g neissic rocks can be traced in the form of its 
spurs. There appears, indeed, to ·be a quaquaversal dip from the 
central granitic masses. 

Line of fracture From Mission Creek to th e north end of Okanagan Lake, most of the 
and disturb- rocks seen in the vicinity of the road are 1)robably about the same ago ance. 

with these jllst described; but a line of great fracture and disturbance 
seems to run parallei to the direction of the lake, and may very 
probably be accepted as the initial cause of the depression which 
has here been worn Ollt. Gneissic rocks, in some places becoming 
greenish and dioritic, are most common, but are associated in an 
irreglllar manner with g reat masses of granite, which may, in some 
cases, represent a further stage of alteration of the gneissic series, but 
is probably more frequently intrnsive. There also occur reddish 
massive crystalline felspathic materials, which appear to be newer, 
and may be of Tertiary date. It is possible that this may have been 
a region from which some of the Tertiary igneous rocks of the neigh-
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bourhood have originated, and that these have since been removed 
from the surface of the older rocks by denudation. 

About the north encl of Okanagan and Long Lakes, and eastward to Rocks between 

eh C k 't' cl · · k · h l' t cl . Okanagan and erry rec , gram 1c an gne1ss1c roe s, wit 1mes ones an mica- Cherry Creek. 

ceous or argillaceous schists and slates, prevail. Their relations are 
complicated, and require further and more detailed investigation, before 
certain conclusions regarding them can be arrived at. It is not 
improbable that a portion, at least, of the rocks of granitic and gneissic 
character, unconformably underlie the schistose series, in which are 
included the limestones; but in other cases, gneissic rocks are distinctly 
intercalated with these. The region is an interesting one, and a 
portion of it being open country, may be examined with comparative 
ease. At present it will be unnecessary to do more than indicate in a 
general way the observed distribution of the rocks. 

At Nelson's Creek, about five miles east of Mr. Vernon's farm, a Limestone 
· 11' l' _,. . tl anticlinal. massive grey cryptocrysta me !mestone appears, 1ormrng a gen c 

anticlinal in the valley of the brook, and rising in cliffs on both sides 
of it. This is overlain, on the east side of the brook, by a massivc-
looking breccia ove1· 100 feet thick, which crumbles away pretty 
readily under the weather, though the component parts are hard, con-
sisting of diol'itic and felspathic rocks, and limestone. The fragments 
are q uitc angular, closely huddled togethe1» and seem to be separated 
into zones in which fragments of a certain kind, as for instance of 
limestone or felspathic rocks, quite preponderate. This breccia, might Frictionbreccia 

be supposed to be an outlier of a formation unconformable to the lime-
stone, but occurs again several miles westward, at the head of Long 
Lake, in similar relation to it, and is most pl'obably a breccia formed 
by explosions, or some such violent action, shoL"tly subsequent to the 
deposit of the rocks, which has shattered the various beds without 
much displacing their fragments. 

To the west, it is followed probably by the same brecciated material, 
and this by hal'd shaly beds, which often become micaceot1s schists, and 
clip westward at low angles. At the eastern end of the grass-covered 
mountain north of Mr. Vernon's, they hold a slaty grey-blue limestone Slaty limestone 

of considerable thickness. The dip here becomes higher, and it is 
prnbable that a synclinal occurs in the central part of the mountain, 
though in the short time at disposal I was unable to examine its 
western slopes for the return of the limestone beds. 

Returning to the eastern side of the Nelson's Creek anticlinal, the 
brecciated material appears to be followed, by a considerable thickness 
of scbistose rocks like those just mentioned, and these by gneissic 
rocks, which even become gl'anitoid, and seem to occupy a synclinal 
between Nelson's Creek and the large stream met with five miles 
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furthBr on. Between this place and a point four miles up the eastern 
branch of this stream, on the mountain trail to Cherry Creek, lime
stone, evidently part of the same bed represented at Nelson's, 
again appears in great mass, and is followed eastward by rocks which 
seem to be for the most part trachytic, and may represent an outlier 
of Tertiary volcanic age. Granitic and gncissic rocks, with quartzites, 
then resume, and continue till the lower country of the vicinity of 
Cherry Creek, characterized by softer rocks, is reached. Similar 
granitic and gneissic rocks extend northward, appearing, almost to the 
exclusi:on of other materialR, on the northern or new trail ; and also 
forming the high hills which rise on the northern bank of the valley 
of the Bhuswap River, in this part of its course. 

The depressed area surrounding Cheny Creek, in a region other
wise monntainous and high, has been noticed on a former page. This, 
including the whole length of the main stream which has been worked 
for gold, and at least several miles of the lower part of the course of 
the North Fork, is characterized by slaty or schistosc rocks, which 
appear to belong to a single series, and are folded up, with general 
easterly and westerly strikes, in many close wrinkles. The rocks vary, 
from soft black, and probably graphitic shales, to hard black and 
shining, dull rough grey, or fine glistening grey, and occasionally 
become silvery from talc or mica. These hold hard and more massive 
calcareous bands in many places, and also at least one bed of consider
able thickness of dio1·itic material, which is in age contemporaneous 
with the slaty rocks, and geaduates into them. It crosses the creek at 
the canon between the lower and upper workings. The rocks gener
ally show distinct bedding planes, which are marked by differences in 
their colour and composition. Cleavage also, however, occurs, and is 
found to cut across the beds where they lie at low angles, probably in 
the axes of synclinal or anticlinal folds. No fossils were observed. 
The general similarity of these beds to those of the auriferous series 
at Cariboo is quite marked. 

On the road round the head of Okanagan Lake, and to the first 
c1·ossing of the Salmon .River, micaceous schists, often blackish and 
evhlently in part argillaceous, are associaLed with gneissic rocks. 
These resemble those described east and west of Nelson's Creek. 
Between the first and second crossing of Salmon River, a great series 
of blackish schists or hard shales occur. These are frequently mica
ceous and occasionally more or less chloritic, and in some places 
intercalated thin bands of limestone are common. Pyrites occurs in 
disseminated crystals, and quarLz veins are abundant, but I am assured 
that gold in paying quantity, has never been found in this region. 
These rocks evidently, however, represent the schistose series already 
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described in several places, and probably also the series of limestones 
and mica schists developed on Shuswap Lake. 

At the west end of the bridge, at the second or western crossing of Ai;glo!llemte 

S l R . . l l"k h 1' d N" l with limestone. a mon iver, a massive green agg omerate, i et ose ioun on ico a 
Lake, appears, and holding fragments of limestone. The relation of this 
to the rocks just noticed, or to the limestone which is found further 
westward-a mile emit of Ingram's on Grande Prairie-is not known. 

On the west side of Okanagan Lake, micaceous schists, associated 
with some quartzoze beds almost cherty in aspect, and with limestone, W

0
kest 5ide oLf k 

nnagan a ·e 
occur for a distance of about nine miles from the head, when they arc 
replaced by granites, and much distuebed and fractured gneisses and 
hornblende-sohists, 011 the whole similar to those described as occurring 
on the road between the .Mission and north end of the lake on the 
opposite side. Nearly opposite the Mission, volcanic rocks of Tertiary 
age appear, and between the northern edge of this formation and the 
rocks just noticed, some exposures of limestones and associated fine-
grained grey argillaceous or quartzose beds, are again found. On the 
trail between Okanagan Lake and Vermilion Forks, a great area 
characterized bv o·enerally granitic rooks is crossed. These in several Okanaga,n_Lake 

J t:> to Vetm1hon 
places, graduate into distinctly bedded gneisses, which are 11imilar in Forks. 

composition, and also resemble the granites in holding scattered 
porphyriiically imbedded, orihoolaso felspar crystals, which are occa- .. 

Porphyritic 
sionally as much as three inches in length . Some parts of these rocks gneisses. 

are micaceous and others hornblendic. Their whole aspect favours 
the idea that they represent those alreaLly described in Okanagan 
l\Iountain, but which have here boon completely softened, and meta
morphosed to such a degree, that they haYe lost nearly all trace of 
their original bedding, and become much more coarsely crystalline 
than elsewhere. 

NEWER MESOZO!C. 

The most southern area of well characterized Mesozoic rocks met Cretaceous 

with during the season, is that already referred to, on the head waters l:f;~~~-on Skngit 

of the Skagit. It lies immediately west of the main axis of the range 
which forms the watershed between that river and the Similkameen. 
The trail traverses the area in a general north-east direction for nearly 
thirteen miles, but the boundaries of the area of Mesozoic rocks in its 
opposite, and probably longer diamoLer were not ascertained. North-
eastward, at the base of the range already spoken of, they are faulted 
into contact with gneissic and granitic rocks of much greater age. 

The series is much disturbed, lyinir at all anirles up to vertical, and Compositi_on 
~ ~ of the series. 

has suffered considerable hardening and alteration. It consists, broadly, 
of sandstones, conglomerates and argillites, the first named rock greatly 
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preponderating. The sandstones arc frequently so much changed that 
they might appropriately be called q_ uartzites. Two varieties may be 
distinguished, onfl fine grained, grey or bluish-grey, graduating into 
argillites in some places, but often rather coarse-grained, and holding 
much folspar; the second composed almost entirely of r>articles of 
quartz, fclspar, and mica derived from the decay of granitic rocks, little 
altered or rounded. These sandstones are occasionally quite coarse
grained, and can scarcely be distinguished from true granite. A 
fragment of some other, and less crystalline rock, however, occasion
ally occurs, and demonstrates the sedimentary origin of the mass. 
The conglomerates are often coarse, and charged with well-rounded 
granitic and dioritic fragments, up to nine inches in diameter. 
The argillites are bard, and nearly black, and generally intercalated 
with the darker and finer-grained bandstones. In some beds, a slaty 
cleavage has boon developed. The average direction of the strike is 
about north-cast, and does not differ much from the probable course of 
the fault already referred to. 

The entire thickness, and precise interrelation of the rooks of this 
series, were not ascertained. The following section occurs on the trail, 
immediately east of the crossing of the north branch of the Skagit. 
The section is in descending order, the lowest beds being in the 
vicinity of the bridge by which the above named stream is crossed. -

FEET. 
1. Poorly exposed, but probably for the most part sandstones, with 

massive beds of conglomerate. Probable dip of upper beds, < 50°. 1,860 
2. Hard sandstones. Lower beds dipping < 80°... . . . . . . . . . . . . . . . . . 530 
3. Conglomerates and sandstones, hard greyish-green, with numerous 

specimens of Aucella, and fragments of plants...... . . . . . . . . . . . 240 
4. Blackish argillites with fossils..... . . . . . . . . . . • .. . . . . . .. . . . . . . . . 20 
5. Hard, bluish-grey sandstone, or quartzite.... . . . . . . . . . . . . . . . . . . • 40 
6. Black argillite. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
7. Fine-grained conglomerate, or breccia, holding some fragments of 

rocks like those surrounding it. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
8. Hard sandstones, with some argillite layers, also including a thick 

mass of dioritic rock, which may probably be intrusive. Nearly 
vertical...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 613 

9. Chiefly hard sandstones or quartzites, poorly exposed. Dip at 
base < 30° 1,060 

4,429 

The sandstones composed of little-changed granitic materials, do 
not appear in great force in this section, but characterize, probably, a 
portion of the series not folly represented in it. The occurrence of 
these, constitutes the greatest point of difference between the Mesozoic 
rocks of this area, and those of other parts of the Province previously 
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examined. With this exception, they resemble very closely the strata 
of Jackass Mountain , on the waggon road, and those of Tatlayoco 
Lake, with which their fossils also correlate them. These a~e, as 
determined by Mr. J. F. Whiteaves, Aucella Piochii, Gabb; '(=A. Fossils, 

Mosquensis, Von Buch); Belemnites impressus, Gabb; Yoldia ? (sp. 
undt.), an obscure valve, Physa? (sp. undt.) and an Ostrerea or 
Gryplu;ea. The two first-mentioned species are present in great abund-
anee, in certain beds. The Aucellre appear to have formed dense 
colonies, on banks at an inconsiderable depth, while portions of the 
belemnites arc frequently rounded by water action, to forms like 
those of the pebbles in the conglomerates. This was also observed with 
the belemnites found on Tatlayoco Lake. Frairments of wood are Beds possibly 

~ newer. 
seen occasionally. Besides these fossils, however, near the north-
eastern margin of the area, an exposure showing rather soft sandstones, 
with argillites, less altered than those of most parts of the region, 
yielded a few obscure dicotyledonous leaves. These, together with the 
softer character of the beds, may indicate the existence here, of rocks 
belonging to a stage considerably above that of the marine fossils just 
noticed, and possibly equivalent to a portion of the coal-bearing Creta
ceous of Vancouver Island. Though Carbonaceous matter occurs in 
some of the argillites, no traces of coal were found. 

No rncks of the age of those above described, were found, on the ~;:~:~~~~~er 
traverse of the same mountainous range of country by the Hope- north. 

Nicola trail, nor were boulders refot'able to them observed; so that it is 
improbable that they characterize any important area in that region. 
Sti I I further north-westward, however, at a distance of sixty-two miles, 
near Boston Bar, and also nearly in the general line of strike of the 
rncks of the mountains, rocks of this age are again seen. From the 
vicinity of the mouth of Anderson River am] Boston Bar, they were 
found to extend-though probably not without interruption-in a long, 
narrow trough, nearly coinciding in the main with the Fraser River, 
with a general bearing of about N. 70° W., to the vicinity of Lillooet 
and Fountain, a distance of about eighty miles. Beyond these locali-
ties, they have not yet been traced. The southern part of this line of 
Mesozoic rocks includes those on the main waggon road, which were 
first examined, and named from the locality of their greatest develop· 
ment the Jackass Mountain series. 

The southern extremity of the trough, is found in the mountains Synclinal 
· d · ] · . behind Boston imme iate y behmd Boston Bar (Section No. 3), on the eastern Bar. 

bank of the Fraser. The position of the western edge of the Mesozoic 
trough, I believe to be about a mile and a-quarter from Bost.on Bar, in a 
north-east direction. The trail leading to the Goldwater River then 
passes over these rocks, eastward, for a distance of about three miles, 
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the width of the trough at right angles to its direction being about two 
and a-quarter miles. The rocks seem here to be embraced in a simple 
synclinal fold, tightly compressed, with a general strike of N. 40° W., 
in which they do not differ much from that of the gneissic rocks to the 
eastward, and the slaty rocks of the Anderson River and Boston Bar 
series to the west. The dips observed, vaq from '70° and 80° to 
vertical, and the thickness of the series cannot be much less than 5,000 
feet. The lowest rocks seen, were hard bluish sandstones, or quartz
ites, with layers of rough conglomerate, also much indurated. The 
remainder of the series is built up of similar sandstones and conglom
erates, with some greyish softer sandstones, and blackish hard shales or 
argillitcs. In one place, a fine-grained greyish igneous rock, with 
small black acicular crystals, which are probably of hornblende, 
appears to form a member of the series. The only fossil procured 
was found near the western margin of the area, and is an imperfect 
impression of a ribbed lamellibranchiate shell like a Pleurornya. The 
section seen in the ascent of the hill behind Boston Bar, and imme
diately east of the summit, would almost convey the impression, that 
the rocks above described rest conformably on those of the typical 
Anderson River and Boston Bar series. This appearance is probably, 
however, caused only by the tight folding of all the beds, and is 
contradicted by other and better sections. 

About eleven miles beyond Boston Bar, near the thirty-sixth mile
post, on the waggon road, a cliff, with slope of talus, rising nearly 400 
feet above the road on the cast side, is found to be composed of similar 
Mesozoic rocks to those above described, while to the west of the road, 
low hills sloping toward the Fraser are formed of rocks of the Anderson 
River and Boston Bar series. The distance concealed in the hollow, 
which the road here followed, is abot1t 300 feet only. The overlying 
series here dips N. 54° E., at an average angle of35°. It is composed 
of greyish and blackish bard sandstones, which in some instances 
might be called quartzitcs. These hold occasional pebbly layers, and 
are associated with dark, sandy argillitcs. By careful search, a few 
fossils were found. These are Belemnites irnpressus, Gabb, Syncyclonerna 
ll:Ieekiana, Wh., and an Arca possibly identical with a Carterioni, D'Orb. 
The underlying series is here composed of greyish, probably in part 
fclspathic, schists, with hard, blackish argillite rocks, and thin bands 
of cherty quartzite, like that found in many parts of the Lower Cache 
Creek division of the preliminary classification. These beds strike 
S. 81° E., N. 81° 1V., and are nearly vertical. 

The rocks of Jackass Mountain, near the fortieth and forty-second 
mile-posts on the waggon road, and forming the northern continuation 
of these above mentioned, are described by Mr. Selwyn in the Report 
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of Progress for 18'71-'72.* They were subsequently correlated with the 
Mesozoic rocks of Tatlayoco Lake on liLhological grounds,t but fossil
iferous zones confirming this correlation were found only during the Fossils. 

past Reason. Most of the fossils wore obtained in a rock-cutting at tho 
sido of the road on the northern slope of the mountain. They include, 
according to ]\fr. Whiteaves, Syncyclonema lrieelciana Wh., Ancyloceras 
percostatus Gabb., Crioceras latus Gabb., Pleurornya (n. sp. allied to P. 
papyracea) Gabb, an Arca, the same with that found at the tl1irty-
sixth mile-post, and a badly preserved cast of a Cuculcea. 

North of Lytton, tho eastem bank of the Fraser was followed as far Cretaceous 
north of 

as Forsler's Bar, where the direct trail to Fountain was taken. The Lytton. 

Mesozoic rocks throughout appear to lie in a trough of highly crystal-
line strata, gneisses, and schitits, with grnat masses of diorile, or 
hornblcndic granite without bedding. The Mesozoic rocks occur 
sometimes on both banks of the river, but often only on one side. 
Those exposures near the trail were the only ones examined, and do 
not require very detailed description. 

About a mile from Lytton, grey sandstones and shales with some 
conglomerate, like the bods of J acka!'s Mountain, occur. They clip 
eastward at angles of 50° and 60°. No further exposures of those 
rocks arc found till a small stream about .five miles from Lytton is 
crossed. The trail, on the north side of this, has been out out in 
rather soft and earthy black shales, associated with sandstones softer 
than those before seen. These rocks rest at high angles, and the <lip is 
several times reversed, indicating a repetition of beds. They arc socu 
at intet"vals for about a mile along the trail, when they are followed by 
coarse conglomerates and sandstones which weather reddish and appear 
to overlie thorn, but are soon replaced in the section by granitic and 
other crystalline rocks. In their general strike, these bods follow the 
course of the river. They resemble those in which dicotyledonous 
leaves wore found on tho Skagi t, and here also obscure plant remains Pln,nt remaim. 

were procured in the shaly beds. These, with those from the before 
mentioned locality on the Skagit River, were submitted to Principal 
Dawson, who has kindly furnished the following note concerning 
them. Though closely related to the rocks holding the molluscan 
fossils befol'e enumerated, in neither case was their precise stratigraph-
ical relation to them made out. -

"The specimens consist of a few fragments of dark coloured Noto by Princi

arenaceons shale and sandstone, full of obscure vegetable fragments. ]la! Dawson. 

Among these the only recognizable forms represent three species, 

•p. 60. 

t Report of Progress 18i5-76, p. 253. 
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of which two arc dicotyledonous leaves, one of them apparently 
rounded the other of oval form, and a :fl.abc11ate leaf with radiating 
venation becoming very close and wavy or sub-reticulated toward the 
margin. The two dicotyledonous leaves being mere fragments not 
showing the margins or fine venation, it would be impossible to refer 
them to their genera. The flabcllate leaf, which may when perfect 
have been about an inch in length, of bl'oadly cuneatc form aml lobed 
at the extremity, seems more to resemble a leaf of a taxine conifer 
allied to Salisburya than anything else. No deduction as to age can be 
cl rawn from these fossils, except that they are not likely to be older 
than Upper Mesozoic or Cretaceous." 

Rocks near Some beds are quite carbonaceou~, and a slight change in the condi-
Fountain and 
Lilloet. tions of deposit might suffice to render this a cmil-bcaring hol'izon, in 

Scarcity of 
fossils. 

some other locality. The lenticular area included between the direct 
trail from Fon;tcr';; Bai· to Fountain, and the .Frasel', appears to be 
occupied almost exclusively by rocks of the Jackass Mountain ;;cries. 
The general form seems to be that of a synclinal trough, intenupted 
nol'thward by a transverse anticlinal, the line of which the Fl'aser 
follows for a short distance, whct·c it. turns abruptly westward at 
Fountain. The rocks are not well exposed on the trail above alluded 
to, till quite near Fountain. Argillites, ·with volcanic rocks which 
might be called porphyrites, arc seen in a few places, the latter, doubt
less, belonging to the series to be described as occurring 11orth of 
.Fountain. Near Fountain, and on the road botwee11 that place and 
Lillooet Ferry (see Section No. 5), the rocks are well shown in ma11y 
exposures, and rise in the centre of the synclinal to form high and 
rugged mountains. A few specimens of Syncyclonema Meekiana Wh. 
were found in one place, but fossils appear to be very rare. The rocks 

Sandstones and are sandstones, argillites and conglomerates. The latter arc greenish 
argillites. or greyish, with well-rounded pebbles of granite and gmnitoid rocks, 

a few of poryhyrite-like rocks, and mauy of blackish and pale greenish-
grey cherty quartzite. The sandstones arc gl'cy, val'ious shades of 
greyish-green, or blackish, those of the last-mentioned tint being 
generally fine and passing to black and banded hard argillites. The 
sandstones often hold scattered pebbles. In composition fow al'c truly 
siliceous sandstones, and many of them consist largely of felspar and 
felspathic materials, and resemble in this respect those described as 
felspathic-sandstones on the Nechacco.* The materials may here not 
improbably have been Jerived from the waste of neighbouring maRses 
of granitic rock. 

At the edge of the Fraser at Lillooet Ferry, the rocks arc hard 

*Report of Progress 18i6-77, p. 73. 
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blackish argillites, almost chorty in the lower layers. They arc much 
disturbed by small faults and traversed by intrnsions of igneous 
material, and hold thin layers of highly calcareous argillite or lime
stone. Those rocks might almost pass for the represcnt:i.tives of the 
Anderson River and Boston Bar group, but the impression received 
at the time of their examination was, that they form the lower member 
of the series above described. 

On the cast side of Fountain Creek, on the waggon road, grey 
sandstones, with some associated shaly beds, which arc occasionally 
cat·bonaceous, like some of those soon near Lytton, are found. Those 
arc without doubt a part of the Jackass Mountain series, and clip south-
ward at an ano-lo of about 20°. They arc followed by ro.cks of volcanic PMsib_lo rcv,re-

0 sentnllvcs ol 
origin, of which the relations with this series and attitudes arc !'c~~i~~-yritc 

obscure. They arc in appearance older than the volcanic pL"Oducts of 
almost any portion of the Tertiary in this region, and resemble most 
th e rocks of Tatlayoco Lake and the Iltasyouco, which in a former 
report were named the Porpbyritc series. If this identification be 
correct, those rocks cloubt,loss underlie all those above described, buL 
positi\ro evidence of this is still wanting at this place. The rocks are 
displayed in the vicinity of the road for about five and a-half milotl 
beyond Fountain Creek, when they are overlapped by the Tertiary 
volcanic series. 'rhoy nre genomlly rlecidodly folspathic in com-
position, and for the most part fragmental, forming agglomerates of 
fine or coarse.gmin, which in some instances appenr to approach in 
structure the folspathic sandstones of the Jackass .Mountain series. 
Most of the rocks might be broadly characterized as porphyritm;, and 
generally contain porphyritieally imbedcled felspat· crystals, without 
silica. In a few cases, besides the volcanic fragments, small pieces of 
dark cherty rook have been included. The colours arc generally 
g1·eyish, but just beyond the Fountain Creek, cliffs showing a groat 
mass of rod-weathering brecciated material, nearly white on fresh 
fracture and fine-grained, occurs. This appears to be felspathic in 
composition, but may have boon partly altered by heated waters or 
otherwise, as it fuses with extreme difficulty, even in fine spl inters. 

Mesozoic rocks, probably referable to nearly the same horizon as Rocks opposite 

h 1 d . b d . h f h f J k M . Ashcroft. t ese ast escr1 e , or m part tot at o t oso o ac ass ountam, 
wore again fou11d occupying a small area on the Thompson, below 
its junction with the Bonaparte. Opposite Ashcroft, these rocks 
wore first found near the brow of the hill forming the side of the 
Thom~on Valley, dipping toward the rive!', 01· :N'. 69 W., at an angle 
of 20°, with great regularity. They a1·e blackish shale~, often 
arenaceous, nnd passing to fel:spathic sandstones in places. The rock 
next soon-and apparently overlying the last-is a pale-grey rhyolito. 
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Theso are followed by felspathic sandstones, with some shaly bods, and 
a considerable thickness of bluish-grey petrosilex. Blackish and red
dish beds, probably overlying these, were seen from a distance in the 
bank of the river, dipping at an angle of about 30°; no fossils were 
discovered. Further down the river, those rooks are replaced by groat 
masses of volcanic material intercalated with lime::;tones, and appa
rently forming a portion of the series ·which includes the thick 
Carboniferous limestones described in a former report.* This region 
was, however, visited lalo in the season, and not fully examined. It 
merils a c:loso investigation, as it promises to yield some facts of 
importance, in connection with the general sequence of the formations. 

TERTIARY 

Rocks of this ago, cover a largo portion of the district under cxami
nalion. Their clistribulion, in so far as it has boon ascertained, is 
shown on the accompanying map, in referring to which, however, it 
must bo borne in mind that the dividing lines between formations 
were definitely determined only where crossed by the routes tra
velled, and that their continuation acrnss the intermediate regions is 
more or less conjectural. This is more especially the case with tho 
Tertiary, as it rests as a comparatively thin unconformable series, on 
the oldet· rocks, and may, in many places, bo worn into much more 
complicated outlines than those indicated. 

The Tertiary rocks, in this part of the Province, do not form such 
extensive unbroken sheets as they do further north, a fact due to 
the probably more mountainous and rugged nature of the country at 
the ti!Ilo of their depositiou, and also to extensive and severe disturb
ance and denundation subsequent to that time. They are for the most 
part igneous rocks, buL include thick masses of argillaceous and arnna· 
ceous beds, with lignites and coals. The igneous rocks are often 
fragmcntal, and in general much less basic in character than those of 
the northern parts of the Prnvincc. It is by no means improbable, 
that the Tertiary rocks of this part of British Columbia may eventual
ly admit of separation inlo several distinct series representing differ
ent stages in the Cainozoic period, but palraontological evidence of this 
is yet wanting. The economic importance of the Tertiaey, lies in the 
fact that it includes valuable seams of coal and lignite. 'l'he localities 
where these occut· arc here described, with a few other sections of 
more than ordinary interest. 

Ou the west side of the North Thompson, above Kamloops, Tertiary 

• Hoport of Progress, 1871-72, p. 61. 



BRITISH cot UMBIA. 113 B 

rocks are extensively '.eveloped. They appear also on the east side in Tertiary 

d t h d t . d f h tl' h I d' R ,outlieratthe e ac e por 10ns, an one o t ese ou iers, on t e n ran eserve, Indian Reserve 

forty-three and a-half miles up the river, contains seams of coal. The 
area of this outlier, in so far as it can be defined by the sections on the 
east bank of the river, is not great. It rests on the older crystalline 
rocks, forming a ridge about 600 feet high along the base of the tier of 
mountains which, rising to a height of 2,000 to 3,000 feet above the 
river, here forms the border of the valley. The length of the ridge is 
about two and a-half miles, and it is where the little stream called 
Coal Brook cuts through it, that the Tertiary rocks are exposed, by the 
removal of the thick covering of boulder-clay and drift, which else-
where shrouds it. The beds appear to form a synclinal, nearly parallel 
in its main direction with the trough of the valley. 

The following section, in descending order, includes nearly all the Section at 
. Indian Reserve 

beds seen m the brook channel. Some layers were measured, others 
estimated by the eye only. -

1. Sandstone, soft .................................. at least 
2. Carbonaceeus shale ..........•......................... 
3. Shale and sandstone .... ......•.... .................. .. 
4. Goal, shaly ............•.......................... about 
5. Hard clay ........................................... . 
6. Soft shale .......................................•.... 
7. Grey, fine shale, with fossil leaves ........... .. . ....... . . 
8. Coarse and fine-grained sandstone ...................... . 
9. Hard, fine, grey clays .......... .......... .. ....... . ... . 

10. Concealed . ...... .. ...... ......... . .. ............. ... . 

I ll. Sandstone .. ........................................ .. 
12. Grey shales. . . . . . . . . . . . . . . . . . . . . . . . ..... ......... ... . . 
13. Sandstone ..........• ...•• . ... ........... •............ 
14. Soft grey shale .. .... .. ...... .......... .......... ...... . 
15. Goal..... . . . . . . . . . • . . . . . . . . . . .................••.... 
16. Shale ....................... .......... .............. . 
1 7. Sandstones and shaly sandstones ....................... . 
18· Goal.·"···· "· ·" · · .. }irregular { .. · · · · · · · · · · · · · · · · • 
19. Black shale............ . ................. . 
20. Grey, crumbling sandstone ............................ . 
21. Carbonaceous shale .... ...... . ..... . ...... ..... 1 inch to 
22. Rusty, nodular sandstone .............................. . 
23. Soft sandstone in thin layers .......................... .. 
24. Concealed .... .. .... . ..... •....• .......•..... . 15 feet to 
25. Sandstone ...........................•................ 
26. Black shales .........••............................... 
2 7. Sandstone . . . . . . . . . . . . . .......... ... ................. . 
28. Shales, more or less carbonttceous, with a little coal. .. .... . 
29. Ironstone, nodular ........•.......... ....•.. .......... 
30. Thin-bedded clays, greyish and brownish ..... : ....... ..• 

8 

FEET IN. 

2 0 
0 6 

3 0 
3 

0 6 

3 
2 0 

15 0 
1 0 

10 0 

2 0 
3 0 
2 0 
1 5 
1 2 
0 2 

9 0 

5 
0 8 
4 0 

0 4 

8 
8 0 

20 0 
4 0 
0 6 

0 10 
4 0 

0 3 
2 8 
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FEET IN. 

31. Grey sandstone, generally coarse and rather soft . . . . . . . . . . 10 4 
32. Coal, shaly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2 
33. Brownish sandy clays. . . . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . 6 9 
34. Thin-bedded sandy clays, rather hard ........... ..• . about 20 0 
35. Coarse, pebbly sandstone .......................... about 8 O 
36. Brownish-grey sandy clay, at base. 

148 

At the base, the beds dip at an angle of 12°, further up at 15°, and 
again begin to dip at a lower angle at the summit. The direction of 
dip varies from N. 56° E. to N. 26° E. The lowest beds are first met 
with in ascending the brook. Beyond the highest represented in the 

Highest beds above detailed section, a considerable gap occurs, in which the banks seen. 

Character of 
the deposit. 

show no exposures. When next seen, the beds are poorly exposed, but 
one bank shows about twenty feet of sandstones and shales like those 
before met with, and includes two small seams of coal, the lower 
seven inches, the upper nine inches in thickness. These beds are 
doubtless the highest found in this locality. 

It would appear, however. that in the sections, but a small portion of 
the entire thickness of Tertiary beds represented at thiR place, is seen. 
Their general character is much like that of those of other localities 
in the southern part of the Province, the sandstones holding, perhaps, 
more coarse pebhly material than usual. Notwithstanding this, how
ever, there is no appearance of tumultuous deposit, aud the coal seams, 
though thin, show considerable regularity. The coal-bearing char
acter of the formation appears to persist throughout the fieetion, and a 
further examination by boring may at some time become desirable. 
The best locality for a bore-hole would probably be in the Yalley of the 
brook, at the lowest beds of the section. 

A sample of the coal analyzed by Dr. B. J. Harrington, proves it to 
be a fuel of good quality. It may be called a true coal, and cokes 
when rapidly heated.* 

Sections on The sections on· Kamloops Lake, and in its vicinity, offer a very 
Kitmloops Lake perplexing problem. As already stated, rocks of Tertiary age, chiefly 

of igneous origin, are found overlying a series of much greater anti
quity, which is also mainly composed of contemporaneous volcanic 
materials. The Tertiary rocks· seem to have been deposited on an 
uneven surface; they vary much in composition and thickness when 
followed horizontally, and are connected with a great mass of highly 
altered rocks, which have apparently formed the basal portion of a 
vent· or group of vents. Even since Tertiary times the whole series 

•Report of Progress, 1876-77, p. 468. 
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has suffered violent flexure and faulting. The complete working out 
of these sections, would require a much longer time than I have been 
able to bestow on them, and even to detail the observations made 
dm·ing my examination of the lake shores, would occupy an unwar
rantably large part of the present report. 

A section-partly diagramatic, and based for the most part on the 
exposures on the north shore of Kamloops Lake (Section No. 7)-has Section No. 7. 

been drawn, in which the observed or inferred relationA of the rocks 
are represented. A short description of this, with notes on a few 
salient features, must for the present suffice. 

Following the north shore from Savona's Ferry eastward the rocks Junction °~ ' ' Tertiary with 
seen are supposed to belong to the old underlying series, to within older rocks. 

about a mile of Copper Creek. These underlying rooks are hard dark-
coloured breccias of volcanic materials, with some bods of ordinary 
argillite, much hardened. Their upper surface is not regular, 
but confusedly broken, and mixed, as it were, with the lowest bed of 
the overlying series. The overlying material is tufaceous and arena-
ceous, antl studded il'regularly with fragments, either angular or more 
or less perfectly rounded. Iu 1:;ome places it might be called a breccia, 
in others a true conglomerate, its very varied materials contrasting 
with the uniform character of those of the older underlying breccia. 
The fragments represent portions of the rocks immediately below, 
rounded masses of hard grey limestone, and pieces of Tertiary sand-
stones and shaly beds which had previously become consolidated. 
The well-rounded conglomerates resemble those seen on Three-mile 
Creek, and south of Savona's, on the south shore of the lake ; and on 
the north bank of the Nicola, near the Cold water. Northward, rocks 
like these are found on the lower part of Hat Creek. 

At Copper Creek, and probably overlying a considerable thickness of Decom11osed 

h b . b . f k bl serpentmous t e conglomerates a ovo descn ed, occurs a series o remar a y rocks. 

brilliantly colored beds, in which reddish and pale green layers are 
interstrati:fied. The red-colored rock is either rather hard, in flaggy 
layers, or massive, soft and of coarser grain. It is a sedimentary 
rock composed of volcanic materials, of which the iron has become 
p01·oxidised. The g reen , which from a distance resembles clay, is 
found to be produced by the decomposition of a hard, dark-green rock, 
which still remains in balls and irregular masses in the decomposed 
product. The least altered portions appear to be doleritic, and contain 
olivine in great quantity, which in more altered specimens becomes 
serpentine. The felspar of the more felspathic portions eventually 
becomes completely decomposed, a soft kaolinized and serpentinous 
material resulting. The whole section is traversed by veins and seams 
of calcite, and occasional copper stains were seen. The Indians 
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Cop.Per ore and were formerly in the habit of obtaining native copper in this vicinity, 
native copper. though probably in small quantity. I was not able to ascertain the 

precise locality, but Mr. J. W. McKay, of the Hudson Bay Company, 
subsequently informed me that he had found little veins on Copper 
Creek containing grains of native copper; and I was also sh0Wl1, by 
Mr. H. Moreton, specimens of copper ore (bornite) from the same 
place. 

The bedded rocks are next interrupted by a grey, highly crystal
line, but much decomposed trachyte, which may be an intrusive 
mass, but rather resembles a projecting portion of an older series. In 

Brilliantly the bay to the east of this, the brilliantly coloured rocks above 
coloured beds. 

Thin-bedded 
tuft's. 

described again appear, covering a considerable area in nearly hori-
zontal beds, but cut into a complicated system of little hills and ridges, 
which are separated by narrow intervening valleys, like some portions 
of the 'bad lands ' east of the Rocky Mountains. The colours here 
displayed pass from sap-green to pea-green, red, brown and purple. 
These rocks appear to dip eastward below a great mass of volcanic 
materials which are, for the most part, breccias, or agglomerates, but 
are much disturbed and not always well shown along the shore. 

FLEXURE J.ND FAULT AFFF.CTING TERTIARY AGGLOMERATES AND TUFFS. 

RED POINT. KAMLOOPS LAKE. 

Many of these breccia beds are soft and crumbling and weather into 
yellowish banks in the hills above. They appear to lie, in the main, in 
a synclinal, and at Red Point are found dip1)ing north-westward at an 
angle of 30°. Forty or fifty feet in thickness of very regularly 
stratified sedimentary materials, interbedded with crumbling agglom
erate in thin layers, here occur. A great part of the material of 
these beds is brownish and tufaceous in character, with only a few 
thin layers, paler in colour, of ordinary water-leached clays. These 
beds may represent an upper portion not recognized in the former 
exposures, of the brilliantly coloured series, or may be a modified 
extension of it. They are affected at Red Point by a sharp flexure, at 
which the strata have broken and been faulted. 
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A distance of between one and two miles from this place is occupied 
for the most part by agglomerates, which are not well shown. The 
western edge is then found of an area of very hard highly crystalline 
diorites, which, with considerable regularity in character, occupy a 
stretch of over four miles of the lake shore, including the prominent 
B . . . Beds surronnd-

attle Bluff. These rocks are grey or greenish-grey m general tmt, ing rhe.B":ttle 

h d . 'd d b .. t l h" h . 11 d' t' d Bluf!'d1or1te are muc iv1 e y JOlll age p anes w 1c run m a 1rec 10ns, an mass. 

have evidently been subjected to excessive disturbance even subsequent 
to their consolidation. They are traversed by veins, which hold some 
magnetic iron ore, in associatlon with epidote and copper ores. The 
iron ore is found, however, much more abundantly in their continua-
tion in Cherry Bluff on the south shore of the lake. To the east, near 
the mouth of Tranquille River, the dioritic mass above described is 
directly overlain by a thick bed of columnar basalt, which dips east
ward, first at an angle of 20°, but soon becomes more nearly horizontal. 
This is followed by a series, not seen on the shore, but found some 
distance up the Tranquille, which represents the lower beds seen to the 
westward, and like them is chiefly built up of agglomerates, generally 
rather soft, and often holding very large masses, in some cases over 
four feet in diameter. There is also much rusty tufaceous rock, 
which on weathering crumbles down completely, forming sloping 
banks like clay. The fragments in the agglomerates, are sometimes 
of a Apecies of tachylite, occasionally amygdaloidal, and here and 
there associated with much chalcedony. There are many dykes, which 
run in all bearings. Overlying these, at the east end of Kamloops 
Lake, are well bedded volcanic sediments, with some ordinary water
formed clays. The beds have become nearly horizontal, and form a 
rampart-like slope facing the lake on the north side. Some fossil 
plants have beeN. obtained in this section. 

From its relation to the other beds, and general character, the exten- Probable vent. 

sive dioritic mass above described would seem to mark the position of 
a centre of Tertiary volcanic activity. Inland, it appears to be bounded 
by a range of mountains, in which volcanic beds are seen dipping away 
from this Cf\ntral region. On the south side of the lake it forms as 
above mentioned the rock of Cherry Bluff. The metalliferous deposits 
and crystalline epidote of its veins may probably have been produced 
during the last stages in decay of the volcano. A portion, perhaps 
even the greater part of this dioritic area may belong to the underly-
ing pre-Tertiary volcanic series, but if so, the whole bas been so com-
pletely metamorphosed, that all traces of bedding or other structure 
have become lost. 

On the south shore of the lake, near its east end, are interesting 
exposures of igneous rocks interbedded with others of ordinary 
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argillite, which are generally considerably hardened, and sometimes 
hold obscure plant remains. At about two miles from the mouth of 
the Thompson, a fault brings these against a series of yellowish and 
brownish tufaceous sandstones, which form very regular beds, and are 
shown in a cliff to a thickness of 100 feet or more. They are inter
bedded with some ordinary sandstones, and both classes of rocks hold 
occasional stems or fragments of plants. In one place, a little vein 
about a quarter of an inch thick of much hardened bitumen was 
observed to traverse them. 

Near the west end of Cherry Bluff, in the dioritic rock above 
described, somewhat extensive deposits of magnetic iron ore are found. 
The mass of the rock is everywhere shattered, and many of the cracks 
and interspaces are filled with the ore, which forms veins from the 
thickness of a sheet of paper up to three feet or more. The larger 
masses are generally not continuous for any great distance, but occur 
toward the intersection of smaller veins in an irregular manner. Tho 
iron ore is closely associated with epidote, and often mixed with radiating 
crystalline masses of that mineral. The country rock is also more or 
less completely altered, and charged with epidote in the vicinity of 
the joints and veins. Between the west end of Cherry Bluff and the 
mouth of Cherry Bluff Creek, the beach is strewn with fragments of 
the magnetite. The ore, according to an analysis by D1-. Harrington, is 
of excellent quality, containing 66·83 per cent. of metallic iron, with 
very little phosphorous or sulphur. 

FRAGMENT INCLUDED IN TERTIARY VOLCANIC ROCKS. 

Fragment Two miles east of the mouth of Three-mile Creek, in a low cliff, a 
~~~~~~T~ ;~cks. remarkable instance of the amount of disturbance which the rocks of 

the region have suffered, and the general complexity of rock structure 
in this neighbourhood, is found. A rather coarse-grained massive 
igneous rock, apparently a dolerite, here includes a large foreign 
fragment, measuring about eight feet wide by ten or twelve in length . 
This is now bounded on several sides by joints or small faults, which 
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traverse the enclosing rock in various directionR. As though to pre
vent the supposition, however, that the mass has been faulted into its 
present place, a second smaller fragment of the same material, a few 
inches in diameter, lies near it, quite distinctly enclosed in the mass of 
the first mentioned rock. The enclosed mass is of limestone, the 
bedding planes of which are now nearly vertical in position. On one 
side, (whether originally the upper or lower surface of the mass can not 
now be known,) the limestone becomes a conglomerate, in which there 
scarcely remains enough calcareous matter to hold the rounded pebbles 
together. The pebbles are also of igneous rocks, not very di ssimilar in 
general aspect from those of the enclosing Tertiary material. 

The fragment would appear to have been derived from a bed some- Origin of the 

what like that described on the South Thompson as overlying the fragment. 

massive limestones there found (p. 80). The pebbles contained in it 
must have been broken from igneous rocks which may have been 
nearly contemporaneous, rounded, and included in the limestone a.t the 
time of its deposit. 

Conglomerates and breccias, like those seen near Copper Creek, arc Outcr~s of 
also found on the south side of the lake. About three miles up Three- congl erate. 

mile Creek they fol'ln an imposing escarpment on the west side of the 
valley, rising about 2,000 feet above it. These exposures appear to 
deserve careful examination. 

On the plateau south of Savona's Ferry, similar conglomerates, con
taining for the most part well-rounded pebbles which are occasionally 
a foot in diameter, forms, in association with igneous rocks of Tertiary 
age, a thin coating on the older volcanic series already many times 
referred to. The pebbles arc either like the rocks immediately 
underlying, or are granitic. 

About three miles S. 65° W. from the town of Kamloops-, a coarse Ag lomerate 

volcanic agglomerate occurs, forming the summit and some part of the b'~§b;~lcanio 
slopes of a prominent hill. In this are many obsidian-like fragments,-
probably tachylite-resembling those of the rocks on the Tranquille 
and elsewhere. There is here, however, much quartz and calcite with 
zeolitic minerals, in the interstices of the fragments and in small veins. 
One well-preserved volcanic bomb was also found, with others not so 
perfect. It was ovoid in shape, measuring about nine inches by six 
inches in its longest and shortest diameters. On being struck with 
the hammer it proved to be still hollow, and contained a beautiful 
moss-like coating of quartz, the fibres of which are built up of small 
crystals closely aggregated. The main escarpment of the Tertiary 
runs from this place toward the north end of Stump Lake. 

The Tertiary series of the vicinity of Kamloops Lake appears to 
have been deposited on a very uneven surface of older rocks, forming 
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the basin of a great lake or system of lakes, of which a portion of the 
shore-line was in the vicinity of the present eastern end of Kamloops 
Lake, for a considerable time in the earlier part of the period. The 
large size of the pebbles, and their rough arrangement in the conglo
merates, seems to imply the action of heavy waves upon a beach. It 
would be hazardous to estimate the thickness of these Tertiary rocks, 
but it must be at least several thousand feet in some places. The 
lowest beds reeognised appear to be conglomerates and agglomerates, 
above which beds of compartively well-stratified materials, chiefly 
volcanic in origin, are found. These are probably at least several hun
dred feet thick, and include the brigthly coloured beds of Copper Creek. 
Capping these, is a second great mass of agglomerates, with intercalated 
basalts and other allied volcanic products. No coal seams were 
observed in this region, and if they exist they must be situated in 
beds of strictly aqueous origin underlying all those above-mentioned. 
8uch beds may occur in what were the lower parts of the pre-Tertiary 
surface. 

A locality of some interest in connection with the Tertiary is found 
on Hat Creek, about a mile above its abrupt bond at the eastern 
entrance to Marble Canon. The exposures here extend for about 500 
yards along the stream but are not continuous, and the arrangement 
of the beds is f!Omewhat complicated by the fact that considerable 
land-slips have occurred in some parts of the banks. These have 
formed hollows beyond the margin of the bank, in two of which pools 
now lie. A great thickness of lignite coal, however, occurs here, 
associated with sandy or clayey, yellowish, greyish or purplish bods, 
which are generally rather incoherent. The stream nearly follows the 
strike of the beds, so that the same deposit of lignite is seen in a 
number of places. The lowest good exposure shows over thirteen feet 
of lignite, neither the top nor the base of the bed being seen. The lig
nite is pure throughout, with the e"Kception of a few lenticular or more 
or less irregular masses formed by silicified or calcified stumps. In 
following up the stream, lignite of the same kind is frequently seen, and 
continues to show occasional masses of fossil wood of the kinds above 
described, but is without shale. Some portions of the wood have been 
changed to ironstone of good quality, which might be of value if the 
lignite bed were being worked. At the highest good exposure the 
beds are dipping into the western bank of the brook at an angle of 30°, 
and are probably undisturbed. The bank was here scaeped down, and 
the section carefully examined. The result may be stated as follows, 
in descendinr order. -
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1. Greyish, and brownish shales, and sandy clays, with 
lignite in seams a few inches thick ........... about 

2. Lignite, with shaly and lenticular layers of siliceous 
matter, ironstone and shale. Lignite of fair quality 
forms about two-thirds of the whole, and contains 
much crumbling amber . ...........•............. 

3. Lignite, with little or no shale or other impurity. 
Below very compact, rather softer in the upper 
layers ......•........................... . .....• 

121 B 

FEET JN. 

20 0 

26 0 

42 0 

88 0 

The bottom of this enormous lignite bed was not seen, the mea1mre
ment going only to the water of the brook, beneath which it is 
concealed. The appearance is as though the vegetable material 
forming the deposit had grown where it is now found, but no data are 
available for the precise definition of the outline of the region which 
it underlies. Basaltic fragments aro quite numerous in the vicinity of 
the lignite outcrop, but no volcanic rocks occur in place. 

Great thickneM 
of lignite. 

An analysis of the lignite by Dr. B. J. Harrington gave the follow- Analysis. 

ing result, and proves it to be of good quality. Though now somewhat 
remote from travelled routes, it may some day be of importance. -

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 8·60 
Volatile combustible matter ............................ 35·51 
Fixed carbon ......................................... 46·84 
Ash . ............. ... ..... , ... ... .. . ... . ..• . . .. ... . . . 9·05 

The Tertiary rocks of the lower part of Hat Creek belong to the Lower part of 

same area with tho e just described, but no lignite coal was found in b10a;gf~,;·.~ates 
them. For three and a-half miles below the bend of the creek at the and sandstones. 

entrance of Marble Canon, tho left bank is occupied by limestones, 
when the base of the Tertiary is found to overlap them, and to consist 
of a peculiar calcareous conglomerate, composed chiefly of limestone 
pebbles, with cherty quartzite, etc., the whole cohering firmly, and 
weaLhering reddish. To these succeed rocks of more ordinary type, 
sandstones and conglomerates, the materials of which are for the most 
part derived from the cherty quartzites of the Cache Creek group. 
The cement is calcareous, and the usual colors of the rocks greenish-
groy, grey or brown. Tho conglomerates are sometimes lenticular, 
but on the whole the beds are extremely regular; shales seldom occur, 
nor were any tufaceous or other beds of volcanic origin observed. 
The beds dip in most places at angles of 30° to 50°, and are repeated 
several times between the points above-mentioned and the eastern edge 
of the formation, near the mouth of Hat Creek. (see Section No. 5.) 
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The thickness of the entire series is about 3,800 feet. Many of the 
sandstones resemble those associated with the coal at the mouth of the 
Coldwater, it is possible that careful search might bring to light coal 
seams here also, or at least plant-bearing beds. Some parts of this 
Reries would probably afford good building stones, though those layers 
subject to rapid decomposition would require to be carefully avoided. 

The absence of volcanic rocks in the Tertiary sections of Hat Creek 
is the more remarkable that immediately opposite the mouth of Hat 
Creek, on the east side of the Bonaparte, a great thickness of Tertiary 
rocks is shown, and found to be composed entirely of igneous products, 
which are for the most part agglomerates. These may either overlie 
the Hat Creek series, or in part replace it. 

The fact of the occurrence of coal on the Nicola, at its junction with 
the Coldwater, has been known for some years, and the locality is 
briefly described in the last Report of Progress (p. 12'7). The sections 
can now be described in somewhat greater detail, having been made . 
the subject of careful examination in connexion with a measured 
section of the Tertiary rocks by the course of the Nicola, from the 
Coldwater to Spence's Bridge. 

Iron mountain. A considerable area depressed below the average level of the plateau, 
occurs at the confiux of the Nicola and Coldwater rivers, the cause of 
which is to be found in t he comparatively soft rocks with which the 
coals are associated. In the south-eastern angle formed by the two 
rivers, Iron Mountain-already referred to in another connexion
forms a prominent object. The greater part of the mass of this 
mountain is made up of much-altered volcanic rocks, among which 
brecciated materials abound. These are rather uncharacteristic and 
might with equal propriety be referred to the Tertiary, or older under
lying volcanic series shown on Kamloops Lake. I am inclined, 
howev~r, to place them, though with some doubt, in the former 
category, the more so that the summit shows the i'emnants of a 
covering of volcanic rocks of much newer aspect. In this case it 

Specular Iron 
ore. 

would represent the locality of a centre of igneous eruption somewhat 
like that described on Kamloops Lake. Veins of specular iron ore 
traverse the summit of the mountain. Several were seen of a few 
inches in thickness, but my guide not being properly informed, we 
were unable to discover the precise locality of a vein several feet in 
width, which occurs. The ore appears to be rich, and of good quality, 
judging from loose masses which were found, though in the rather 
inaccesible position in which it is at present known, it is probably, 
of no economic value. 

If the view of the structure of Iron Mountain above given be correct, 
the coal-bearing sandstones and associated rocks of the valley below 
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doubtless pass beneath it, though probably in a state so fractured and 
distUl'bed as to r ender the coal seams valueless. The angle on the 
opposite or west side of the Goldwater, includes the exposures of the 
coal seams, while to the south and west the higher billy region is 
composed entirely of volcanic rocks which are of Tertiary age, and 
without doubt overl ie the coal-bearing series. 

About two miles from the point of juncLion of the Nicola and Cold- ~~f~000"f1the 
water, on the left bank of the latter, near a li ttle foot-bridge which seam. 

crosses it, an outcrop of coal occurs from which several tons havo been 
taken at various times. The original opening being almost in the bed 
of the Goldwater, bas since been quite filled up, but a second shallow 
pit on the outcrop, a few feet up the bank, was cleared of rubbish and 
deepened so as to exhibit a complete section of the seam, and its 
associated beds, which may be described as follows in descending 
order.-

FEET IN . 

1. Sandstone. 
2. Shale...... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 10 
3. Coal, good, with occasional silicified stumps, somewhat la-

minated, cleat in two directions . . . . . . . . . . . . . . . . . . 4 O 

4. Sand (not continuous) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 0.\: 

5. Coal, weathered, but probably of good quality..... . . . . . . . 0 9 

6. Soft sandstone.... . . . . . . . . . . . . . . . . . . . . • • . . . • • • • . . . . . . 0 O! 
9. Coal .................. ...... ... ...•...... , . . . . . . . . . . 0 6 

10. Soft grey sandstone ........................ six inches to O 7 
ll. Coal...... . .. . . . .. .. . . . . .. . . . . . . . . . . . . . . . . .. .. . • • • . • • 1 4! 

12. Coal, soft...... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • • • • . . . . O 2 
13. Coal, shaly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o 9! 
14. Hard, fine-grained sandstone, grey, with some obscure plant 

impressions. Variable but generally about...... . .. O 4 
15. Coal, laminated...... . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 0 3! 
16. Shale with obscure plants and remains of insects......... O 9 
17. Sandstone. 

10 51 
'f 

It may thus be said that we have here in a single seam, with very Thickness of 

little impurity, five feet three inches of coal of good quality, while if workable seam. 

that below the seven inch sandstone be included, the total thickness of 
workable coal is six feet seven and a-half inches. The occurrence of 
silicificd stumps in the seam, while the surrounding vegetable matter 
has been changed to coal without any trace of silicification, is remark-
able, but not unparalleled. It may probably have depended on their 
difference of state as compared with that of the peaty matter around 
them. These silicified stumps are black and hard, but easily separable Silicified 

from the coal. No well preserved fossil plants were found here or stumps. 
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elsewhere in this region, but in one of the beds below the coal, aa 
shown in the above section, insect remains occur, which are described 
by Mr. S. H. Scudder in an appendix to this report. The shales 
holding these are also charged with comminuted vegetable matter, and 
rather rough in texture, owing to which the harder portions only of 
the insects have been preserved. 

Underlying this coal seam, about 200 feet in thickness of strata are 
represented by occasional exposures of sandstone, which may be 
supposed to make up at least the greater part of the mass. The beds 
at the exposure above described dip N. 49° E. < 27°. Overlying it are 
massive sandstones, which form the bank of the Goldwater at this place, 
and are continuously exposed for a distance corresponding to an actual 
thickness of 210 feet. A line drawn in a bearing of N. 3° W. from the 
outcrop above described is the chord to an arc formed by a bend of the 
Goldwater, and in 1,600 feet, reaches the river bank at a spot where the 
same seam again crops out. The dip has gradually changed in the 
intervening distance, till it is here found to be about S. 61° E. < 15°. 
The coal and its associated beds are already considerably changed in 
aspect, showing the rather inconstant nature of these Tertiary 
measures. A comparison of the following section with that first given 
will illustrate this.-

}'EET JN. 
1. Sandstone ................ •.... ................ . at least 10 0 
2. Grey Shale ........ .... ....... ....................... .. 2 0 
3. Goal .... .. .... . . .... ...... . .. .... . ......... .........• 1 5 
4. Goal, with shaly partings .. .. . ......... .... ........... . . 1 6 
5. Goal ...• .............................•.•............. 2 0 

6. Soft brown shale ............... . ............ .. .... .... . 0 1 
7. Yellowish sandy shale .. .. . .......... ..... .. ... ...... .. . 0 at 
8. Goal, with ocqasional thin lenticular shaly partings ...... . 0 11 
9. Shale ........ ........ ..... . ... ...........•. ..••...... 0 6 

10 . Coal ............ .. ...... .....•.............. •.•...... 0 8 
11. Coal, with about t of shaly partings . ... ..... ........... . 0 11 
l 2. Fine-grained grey sandstone, equivalent to No. 14 in former 

section, the insect bed, etc., being absent ............ about 0 4 
13. Yellowish sandstone, rather soft .................. at least 10 0 

31 ot 
A mile and a-half from the first mentioned coal exposure, in a direc

tion of about N. 60° W., is the mouth of Coal Gully, a little ravine, dry 
in summer, which runs up tho face of the gently swelling hill to the 
south (see Section No. 8.J In this the best series of exposures of the 
coal bearing-rocks is found, and three or four distinct coal seams exposed. 
In the lower portion of the gully sandstones only are shown, and these 
are sometimes curiously weathered. They are supposed to form a 
gentle synclinal, and above thorn the rocks composing the following 
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section lie, dipping ai an average angle of about 20° to the south. The 
section is in descending order, ending below at the sandstones just 
alluded to. -

FEET IN. 

1. Soft yellowish sandstones, in thin beds, at the top of the hill. 32 0 

2. Coal, laminated, rather soft .............•................ 15 4 
3. Sandstones, rather soft, with some shale .................. . 89 0 

4. Coal . ....... ...••............... .. ..•.... .. ... ....... • 5 4 
5. Sandstones, with a considerable thickness of shaly beds at the 

base ............................................. . 141 0 

6. Coal ............................................. about 3 0 

7. Sandstones, generally in thin beds ....... . .............. . 136 0 

8. Coal ............................................. about 2 5 

9. Sandstones 

424 

The lowest coal is poorly exposed, but with little doubt occupies the f~ea~~~\e~e~:-ns. 
position here given to it. It may include some shale. The seam 
numbered (6) in the section was at one time opened out, and worked on 
a small scale. The shales have now fallen, concealing most of the 
outcrop. In one place a thickness of about three feet, as given in the 
section, was seen. The coal is much weathered, soft and crumbling, 
but is said to have been of good quality when worked into, and to have 
thickened. The coal numbered ( 4) has shale both immediately above 
and below it. It is much decomposed at the surface but appears to be 
free from shale, or nearly so, for the thickness given, and includes many 
small spots of fossil resin or amber. The highest seam appears to 
have the thiekness given to it in the section, but is very badly 
weathered, and crumbling. There may be some small shaly inter-
calations which could hardly be detected in the condition of its outcrop. 
Many particles of amber are scattered through it. All the seams above 
mentioned are for convenience called coals, but to the upper ones the 
term lignite, or brown coal would be more applicable. Number (6) is 
the coal most closely resembling that of the first-described locality, 
but the exposures in the two places were not strictly correlated. 

An analysis of the upper seam (2) by Dr. B. J. Harrington, gave Analysisoftho 
the following result:- upper seam. 

Water...... ... .. . . .... ... ............. ... .... 5.78 
Volatile combustible matter ........ ." ............ 27.65 
Fixed carbon . ..... ............ •............... 52.69 
Ash ......................................... 13.88 

The percentage of fixed carbon is high for a lignite, but as a fuel 
this does not compare favourably with the lower seams.* 

•For analyses of these see Report of Progi·ess 1876-77, p. 465, 
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The coal-bearing rocks have been considerably disturbed both by 
flexure and faulting in this area, which, with the generally drift
covered character of the surface, renders it difficult to trace the seams 
from point to point. The locality 011 the bank of the Coldwater is 
probably the best adapted for working in the first instance, on a 
small scale, and much information would doubtless be gained as work 
progressed. To the metamorphism accompanying the disturbance 
above alluded to, the exceptionally good character of some of the coals 
may be due, a great proportion of their more volatile matter having 
been driven off. 

Composition ofl The sandstones associated with the coals are generally composed for 
the sandstones. . . . 

the most part of siliceous m3terials, of which a large proportion is 
often nearly pure quartz, like that derived from decomposing granite. 
Pebbles occasionally appear in some abundance, though no great 
thickness of conglomerate, properly so called, is found . The sand
stones are generally of about the texture of ordinary loaf-sugar, and of 
pale tints of grey or yellowish-grey. If any doubt were entertained 
as to the inferior position of these coal-bearing rocks as compared with 
tho volcanic series of the Lower Nicola, this should be dispelled by the 
absence of any volcanic constituents in the sandstones, or materials 
such as might result from the weathering of pre-existing little-altered 
volcanic rocks. Decidedly argillaceous or shaly beds are also quite 
inconspicuous in the sections at this place. 

Area of the It is impossible from present data to estimate accurately the area of 
coal-measures. 

the portion of the coal-bearing series represented by these sections. 
In one direction they may be considered as practically bounded by the 
base of Iron Mountain. About a mile south-eastward from the mouth 
of Coal Gulley they are, I believe, cut off by a fault with extensive 
downthrow westward, which appears to have a course of about S. 18° 
E., and evidence of which was again found some miles up the Cold
water. South-east of this fault rocks of volcanic origin only, appear, 
and the sandstones and coals are probably out of reach beneath them. 
The question of the continuity of the coal-bearing series below the 
igneous rocks of the Lower Nicola is considered further on. For somo 
miles up Guichon's Creek, (joining the "icola four and a-half miles 

~gi°J<:a~~r~he below the Coldwater,) rocksJike the softer upper portion of the section 
above given, have a considerable spread, but are poorly shown. 
Specimens of lignite have been obtained from a locality near here, 
which was not visited. In following up the Coldwater, Tertiary rocks 
continue to appear for about twenty-three miles. They seem to be 
folded in a rather irregular manner, so that it would be difficult to 
state their average strike. Rocks of volcanic origin greatly preponde
rate, and among these breccias or agglomerates of varying texture are 
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most abundant. Compact rocks with porphyritic felspar, which have 
doubtless been originally igneous flows, are also found. In the bank 
of a stream joining the river near the :fifty-seventh mile-post from 
Hope, ordinary siliceous sandstones, like those at the junction of the 
Goldwater and Nicola, are met with, and were found to contain streaks 
of coaly matter. Near this is a bed of conglomerate, with rounded 
pebbles of varied origin, among which some almost certainly repre
sent portions of the series seen on Nicola Lake, which thus appears to 
have been fully metamorphosed before the conglomerate was formed. 
It graduates upward into a volcanic breccia. In other beds of tine 
breccia, composed chiefly of volcanic fragments, particles of coal wore 
observed, rendering it probable that coal seams may occur in under-
lying beds in this vicinity. I have, indeed, been informed that a coal !,';.1'~:ted coal 

bed has been seen near here. This may probably be in the bed of the 
river, which was very full at the time of my visit. The rocks are 
much disturbed and faulted, but the adhesion and blending of the 
ordinary sedimentary rocks and those of volcanic origin is perfectly 
demom;trated. 

Seven miles further up the Goldwater, beds of hard greyish-green 
sandstone, holding small coaly fragments, occur. They appear to rest 
upon and to be overlain by volcanic material. 

Volcanic rocks of Tertiary age, like those found in association with Rooks of the 

th l b . d t t h . . f h N' 1 d C ld Lower Nicola. e coa - earrng san s ones a t e JUnct10n o t e ico a an o -
water, and for some distance up the latter stream, also extend north-
wcstward on the Nicola River to its junction with the Thompson. A 
paced sm·vey was made from the mouth of the Nicola to the Goldwater, 
a distance by traYerse of nearly forty miles, for the purpose of ascer-
taining whether sandstones like those containing the coals appeared 
again in any part of the Nicola Valley nearer the Thompson, up which 
the waggon road and projected railway route passes. No sandstones 
precisely like those of the coal-bearing part of the series were, however, 
discovered, and it has even proved impossible with the information 
collected to unravel the complexities of the structure produced by the 
folding and faulting of the volcanic rocks combined with their original 
irregularity, so far as to determine with any precision the probable 
depth from the surface of the coal-bearing horizon, if indeed it still 
continues to maintain its character on the lower part of the river. 
The anticlinal and synclinal axes are sinuous in direction, and while 
frequently for some distance nearly following the line of the valley, 
are found to bend suddenly across it in other places. Rocks of a well 
marked tufaceous character were known to occur, and it was thought 
that these might be used as a fixed horizon, but it was found that they 
characterize at least two zones, and partake of the irregularity of other 
partl'l of the series. 
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Those Tertiary igneous beds very often lie at angles nearly as high 
as thirty degrees, but seldom have a greater inclination than this. 
Without entering into details as to the lithological character of the 
rocks, it may be stated that tliey consist for the most part of felspathic 
materials, true basalts not often occurring. Trachytic tuft's and tuface
ous agglomerates, .in colour generally pale grey or greenish, are 
abundant, and occasionally arranged in thin beds by water action. 
Rocks which may broadly be called porphyrites, of grey, greenish, 
reddish or purplish tints, form a great part of the series. Some of 
these have evidently been igneous flows, but many have a more or 
less roughly brecciated character. Rhyolites or quartz-trachytes are 
rare, basalts occur in a few localities, and an imperfect obsidian was 
noted in one instance only. 

Though the result of the examination of this valley proved thus 
unsatisfactory in regard to the definition, with any precision, of the 
possible position of the coal-bearing portion of the series on its lower 
part; it appears probable that the trachytic agglomerate seen by the 
road side about a mile below the bridge over Guichon's Creek, does not 
lie at a very great distance above the coal-bearing base of the forma
tion, which appears to run up the east bank of the creek. It is also 
probable, that agglomerates of about the same horizon again come out 
on the road near Pulpit Rock, two and a-half miles above Smith's, or 
eleven and a-half miles down the river from the first mentioned 
locality. They are here dipping southward, and the tl'ibutary valleys 
on the north side of the Nicola for some miles below this, would appear 
to be worth searching for sandstones such as those holding the coals. 
The overlap of the Tertiary on the older rocks in the vicinity of 
Spence's Bridge on the Thompson, might also be examined for any 
trace of underlying truly water-formed beds. A spot on the south side 
of the river, five and a-quarter miles above the bridge which crosses 
the Nicola at its mouth, and nearly opposite a small stream which 
comes in from the north side, was noted as the best near the Thompson 
in which to test the lower strata by boring, but their broken and 
irregular character would seem to render this mode of proceeding 
undesirable unless some more certain data can, in the first instance, be 
obtained. 

Volcanic rocks of Tertiary date, cover a large area on the upper part 
of the course of the Salmon River. They are best shown in a series 
of bold cliffs which occur on the left bank of the river, about nine 
miles above the road at Grande Prairie, where they consist of alter
nating layers of compact, red-weathering basalt, with re~dish amyg
daloid, and a grey, :fine-grained material, which may have been a 
volcanic mud or ash rock. Irregular cavities in this, hold well-crystal-
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ized chabasite, in nearly transparent and colourless rhombohedrons. 
Stilbilo is also occasionally found. The igneous rocks here rest 
directly on an unconformably underlying scbistose series, which is 
locally much altered by dykes. No sandstones or other ordinary sedi
mentary bods here occur at the base of tho Tertiary, and further down 
the river valley, whore a great thickness of coarse agglomerates is cut 
through, the undol'lying sch]stose rocks are again found immediately 
beneath the volcanic rocks. 

On tho west side of Okanagan Lake, nearly opposite the Mission, Conglomerate. 

and in association with basalLs and porphyrites of Tertiary ago, a 
remarkable conglomerate was found. The material is a fine greyish 
trachyte-tuff, resembling mortar in appearance, and is charged with 
angular or more or Jess perfectly rounded fragments of highly 
siliceous granitic rocks. On Mission Creek, about three-fourths of a 
mile below the Mining Camp, a cliff estimated at 350 feet in height, is 
built up of overlapped flows of basalt, each from twelve to :fifteen feet s d 

uperposo 
in thickness, and all wonderfully regular. Twenty-four such layers flows ofbasalt. 

were counted, and there are probably eight or ten more in the face of 
tho hill. The material is much alike throughout, and many layers are 
finely columnar. The whole mass dips away from the stream at an 
angle of about 15°, and is seen to be underlain by thirty feet or more 
of yellowish sandstone, of ordinary sedimentary origin. 

On the plateau to the west of the Okanagan Valley, twenty miles Mingling of 

north of Osoyoos Lake, a synclinal fold of considerable extent brings ~~dd~~1~t;';[c 
a groat thickness of Tertiary rocks into view. The lowest beds recog- materials. 

nized are tuft's and agglomerates. These are followed-as shown in 
Section No. 9-by nearly or quite 3,000 feet in thickness of well-bedded 
sandstones and shales. These, however, interlock with tho underlying 
beds, and differ from the sedimentary rocks usually found at the base 
of the Tertiary, containing throughout much tufaceous material, and 
passing oven, in some cases, into :fine-grained agglomerates. In many 
layers, imperfectly preserved plautrfragments are found, but no coal 
was seen. In most places the plants arc extremely obscure, but 
dcciduout; loaves and a fragment of a coniferous twig were recognized. 
Overlying all these, in tho centre of the synclinal, is 250 feet or more 
of a grey, volcanic rock, which forms a bold escarpment to the sot1th. 
It is a trachyte, in some places distincLly porphyritic, and with 
scattered hornblende crystals. Other portions are tufaceous, com-
posed of fine parLicles, or becoming even brecciated. The whole is 
regularly bedded, and similar in colom. 

The TerLiary rocks, as developed near the Forks of the Similkameen Beds near Ver

. River, are of great interest, having yielded, besides numerous well- mi!ion Forks. 

preserved plants, insect remains, fresh water molluscs and a few fish-
9 
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scales-the latter being, I believe, the first tokens of ver tebrate life yet 
found in rocks of this ago in British Columbia. 

At the Nine-mile Creek, on the south Fork of Lho Similkamcon, 
where crossed by the trail, a bank shows a small section of hard 
laminated claye, with layers of softer arenaceous clay. Plants are 
pretty abundant here, and well-preserved, and a few insects were 
obtained; but the section is not such as to allow any general observa
tions on the relation of these to the volcanic rocks with which most of 
this region is covered. 

Rocks on South At three and a-half miles above the Forks, on the South Simil
Similkameeo. 

kamecn, at a locality in which gold-washing bas been carried on at 

Fossil plants. 

Vermilion cliff. 

intervals for some years, pretty extensive exposures of sedimentary 
Tertiary beds exist, and co11l bas been reported. The lowest beds seen 
are sandstones, which appear a short distance down stream from the 
mining cabins. About half a mile above the cabins, low eliffti of 
Tertiary rocks margin the river on its south-east side, while the 
opposite bank shows the same in slides and broken clifft:!. The stream 
nearly follows the strike, and the lignite, which has been referred to 
as coal, occurs on the north-west bank, in moved ground, ancl partly 
concealed by the water. It is in largo blocks, and a1)poa1·s to be of fair 
quality, though in some layers a little shaly, and always tending to 
split up along the bedding-planes on becoming dry. The thickness 
could not be determined, but must be at least several feet. Above the 
lignite are coarse, bard sandstones, and a great thickness of bedded 
clays generally more or less arenaceous, and comparatively little 
consolidated, often carbonaceous, and pUl'plisb, with much selenite in 
veins and cracks, and a yellow, sulphur-like deposit. There arc many 
little points of amber through all the layers and in the lignite. 

Most of the beds are too soft to preserve fossils in a state :fit for 
recognition, but in one layer hardened by siliceous matter, ma11y 
perfectly preserved plants were found. This bed represents, indeed, 
the accumulation in a shallow pool of the Tertiary period, in which 
large equisetums were growing, and into which floated the dead leaves. 
from some neighbouring forest. These fossils are noticed in Appendix 
B. 

About three miles up the Tulameen, or North Fork of the Similka-
meen, from Vermilion Forks, is a bold cliff on the left bank of the 
river, composed of Tertiary rocks of very singular aspect. The Indians 
had often told me of this place as yielding red paint, and it is from this 
circumstance the name Vermilion Forks has arisen. I was induced to 
give half a day to an examination of the locality, by :finding in the 
river at the Forks fragments of siliceous material holding shells of 
_Limnrea, which it was rightly conjectured might be derived from it. 
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Tho cliff is nearly 200 feet in height, and shows about 150 foot in 
thickness of the strata. The beds dip at an angle of about 15° to the 
north-westward, and tho individual layers aro pretty .uniform in thick
ness, and maintain their parallelism with considerable regularity. 
They aro brilliantly coloured, tho tints alternating, and varying from 
bright red through brick-red to various shades of yellow and rich 
brown. Thin layers which are exceptionally b1·ight in colour, have 
beon excavated by tho natives for tho red and yellow ochres. 

The coloration of tho cliff has boen 1woduced btr the combustion of Co~bustion of 
J hgmte. 

a bod of coal or lignite somowhel'O in its lower part, in the manner 
frequently found in the Tertiary bad-lands oast of tho Rocky Moun-
tains, and also observed at Quesnel, in British Columbia.* On a closer 
examination of this section, however, it appears that tho beds havo 
originally differed in character from those usually found, and it becomes 
apparent that they have been laid down in the bed of a lake, into 
which very copious mineral springs have issued. The deposit of tho ~:itY~~~ ~\ne
springs has been chiefly siliceous, but there is much calcareous matter, ralsprings. 

and the water probably also contained iron, and othc1 substances, all of 
which are now mingled with g1·eater or less quantities of ordinary 
sediment. The resulting accumulations, with the alteration superposed 
by the comparatively recent combustion of the lignite, render the 
section at first sight a rather difficult geological problem, but I believe 
the above to be the correct explanation of it. 

The rocks as they now appear consist broadly of sandstones, shaly Ch.aractor of 
"ll't l ·1· 1 'th ·1· l' t d s1ltceous arg1 1 es ant s1 iceous ayers, w1 some s1 iccous 1mesto110s owar deposits. 

the base of the section, in thin beds. The beds more directly resulting 
from the siliceous deposit of the springs are very varied in character. 
Rlack chert-like layers occur, but generally do uot conli1mo far hori
zontally. Other beds, similar in texture, are mottled with red, due to 
the oxidation of iron, and traversed by tube-like white or grey markings, 
which on close inspection are seen to be sili.ci:fied grass stems, which 
have been included in the mass. One of these mate1·ials, microscop-
ically examined proved to consist of dull amorphous silica through 
which cloudy flecks were scattered, and occasional larger opaque 
patches, coloured with iron oxide. The baso also held minute crys-
tals of calcite, irregularly distributed, in obtuse rhombohedrons, 
perfectly formed, and almost resembling cubes. The mass must have 
been deposited originally in a gelatinous state, about the stems of 
growing grass ; and the spaces formed by these arn now filled with 
milky chalcedony, turning to crystalline quartz toward the centre of 
each. The stems have in great part decayed away before the :fiual 

•Report of Progress 1875-76, p. 2()7. 
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consolidation of the mass, and have collapsed irregularly in the tubes, 
though still showing the structure of cellular tissues and spiral vessels 
under the microscope. In other layers, a grey porous material is not 
uncommon, and in many cases appears to be almost entirely made up 
of silioified vegetable fragments, of which the forms can scarcely be 
defined. Some beds are pale yellow or grey in colour, formed of 
superposed lamime nearly as thin as paper, but feeling harsh to the 
touch. Nearly all contain enough calcareous matter to effervesce 
readily. 

Lignite bed. The position of the bed of lignite or coal which has caused the 
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alteration, is now concealed by slides at the base of the cliff, but near 
the summit a bed of lignite still remains visible, and appears to be of 
fair quality, though much decomposed at its outcrop. Measured from 
the top downward, it presents the following section.-

1. Lignite, horizontally laminated, much weathered . . . . . . 
2. Shaly parting .•...•......................... . ..... 
3. Lignite ............••...•.........•........ . .. . •. 
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The regular bedding of the adjacent rocks, renders it not improbable 
that the associated lignites may preserve their character over a con
siderable area. 

The limestone layers already referred to, alternate near the base of 
the cliff with some of the harder siliceous bands. Both weather red 
on exposure, and in the former were found a number of well preserved 
and silicified fresh-water shells, belonging to the genera Lirnncea and 
Physa and Sphcerium. In some cases the shells are filled with clear 
chalcedony, or crusted internally with crystalline quartz. 

On the opposite side of the river, about 100 yards further up 
stream, similar beds are found, but little, if at all affected by the meta
morphism due to the combustion above referred to. The exposure is 
here, however, much smaller than the first. It is traversed by a fault, 
and becomes concealed by yellowish boulder-clay a few paces further 
up the river. The fault runs about S. 65° E., and is nearly vertical, 
but probabiy does not cause any very extensive displacement, or 
seriously interrupt the general anticlinal fold, the axis of which the 
river here nearly follows. The beds on both sides of the fault dip 
about S. 10° W. at angles of 30° to 45°. Those seen beyond the fault 
arc not represented in the section in the cliff, but it appears probable 
that they are those immediately below the lowest beds there exposed. 
They include a layer of lignite about a foot thick, which rests in black, 
rather earthy, carbonaceous clays, and is overlain by fifteen feet or 
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more of very thinly bedded, almost paper-like, yellow-grey siliceous Fossil insects 

shales. They appear on first sight to lie in beds each an inch or two and plants. 

thick, but split up readily into thin leaves. These, and the darker 
shalcs below them, hold remains of plants-chiefly coniferous twigs , 
and leaves-and fossil insects, which, though not very abundant, are in 
good preservation. They are described in an appendix to this report 
by Mr. S. H. Scudder. The impressions of the annulated bodies of 
leeches are common in some layers. In the dark shales, the fish-scales 
before mentioned were found. The beds as a whole are well suited for 
the preservation of delicate organisms, and conveniently exposed for 
work in collecting. 

The lignite bed just described, with its associated carbonaceous or 
bituminous shales, is prob\bly that to which the metamorphism of the 
first-described section is due. More coaly matter may occur in still 
deeper layers, but these, being below the level of the water of the 
river, could scarcely burn under any circumstances. 

The general resemblance of these beds to those seen on the South 
Fork is close, though little trace of siliceous deposit occurs in the 
latter. They may probably represent different portions of the bed of 
a single ancient great lake, of which they preserve for us an incom
plete, but extremely interesting record. 

Lignite is said by Mr. George Gibbs to occur much further up the Lignite. 

South Similkamcen, above the Pasayten or Passyton. It is associated 
with micaceous sandstone, formed doubtless of material from neigh
bouring decomposing granitic masses. 

GLACIATION AND SUPERFICIAL DEPOSITS. 

In my two previous reports on British Columbia, many facts bearing Conseq~e1~ces 
th d f 1 . t" d l t f th fi . 1 d . f of glaciat1on. on e mo e o g ac1a 10n an c 1arac er o e super cm epos1ts o 

the regions described, have been given. It is everywhere evident that 
action during the glacial period has been influential, to a great degree, 
in giving the surface of the country its present form and appearance, 
and this chiefly in the following ways.-The wearing down of the 
rocky surface by glaciers and perhaps also by floating ice, possibly 
proceeding in some instances to the actual excavation of rock-basins 
now holding lakes. The transport and wide distribution of debris or 
'drift' resulting in the deposition of the boulder-clay, the production 
of moraines, and eventually in supplying the material for the terraces 
and benches which fringe the valleys. The great accumulations of 
loose material formed at this time are also responsible, though less 
directly, for changes in the drainage system of the country by the 
blocking up of pre-glacial river valleys, leading to the diversion of 
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streams or the formation of lakes. From an economic point of view, 
the geology of the glacial period has some features of special interest. 
It has determined the character of the soi l, and mul:lt also be taken 
iuto account in the investigation of the superficial deposits in which 
gold placers are worked. 

In a paper read before the Geological Society* I have collected the 
evidence obtained in the districts already reported on, adding facts 
from other parts of the Province, the results of my own observations 
and tho.o of others. Many new points of interest have since appeared. 
It is here proposed to refer to these in a connected manner, placing 
them in juxtaposition with the general conclusions previously arrived 
at. These may be quoted from the paper a.hove referred to, and are as 
follows.-

" The charactei· of the rock-striation and fluting on the south-eastern 
peninsula of Vancouver Island shows thaL at one time a gi·eat glacier 
swept over it from north to south. The glacier must have filled the 
Strait of Georgia, with a breadth, in some places, of over fifty miles, 
and a thickness of ice near Victoria of considerably over 600 feet. 
Traces of the glacier are also found on San Juan Island and the coast 
of the mainland. The deposits immediately overlying the glaciated 
rocks, besides hard material locally developed and probably represent
ing moraine profonde, consist of sandy clays and sands, which have been 
arranged in water, and in some places contain marine shells. Those, 
or at least their lower bods, were prnbably formed at the foot of the 
glacier when retreating, the sea standing considerably higher than at 
prosont.t 

"Observations in the noethorn part of the Stmit of Georgia, and the 
fiordi:l opening into it-whore the sources of the great glacier must 
have been-show ice action to a hoighL of over 3,000 feet on the moun
tain si<les. The fior<ls north of the Strait of Georgia show similar 
traces. Terraces along the coast of the mainland arc voi·y seldom 
seen, and have never been observed at great elevations. 

"In the interior plateau of British Columbia there is a system of 
glaciation from north to south, of which traces have been observed at 
several localities above 3,000 feet. Subsequent glaciation, radiating 
from the mountain ranges, is also found. 

"The superficial deposits of the intei·ior may be classified as unmodi
fied and modified. The former, representing the boulder-clay, hold 
many water rounded stoues, with some glacier-marked, and occurs at 

•Quart. Journ. Geol. Soc., vol. XXXIV, p. 89. 
t Additional details in regard to the southward continuation of the Strait of Georgia glacier, 

and the drift de11osits of Washington Territory, may be found in an article in the Canadian 
Naturalist, New Series, Vol. Vlll, No. 7. 
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heights up to over 5,000 feet. T!1e latter characterize nearly all locali-
ties below 3,000 feet, and are most extensively developed in the 
northern low country, where they appear as a fine white silt or loess. Terraces. 

"The interior is marked with shore-lines and terraces from the 
present sea level up to 5,270 feet, at which height a well marked beach 
of rolled stones occurs on 11-ga-chuz Mountain. 

"Moraines occur in great numbers. Some of the moraine-like accu- Moraines. 

mulations may have been formed in connexion with the north-to-south 
glaciation. )fost of those now seen, however, mark stages in the retreat 
of glaciers towards the various mountain ranges. The material of the 
moraines resembles that of the boulder-clay, but with water-rounded 
stones even more abundant. 

"The sequence of events in the interior region has been-Glaciation Sequence of 

from north to south, with deposit of boulder-clay; formation of terraces events. 

by lowering of water-surface, accompanied or followed by a warm 
period; short advance of glaciers from the mountains contempor-
aneously with formation of lower terraces; retreat of glaciers to their 
present limits. Glaciation of Vancouver Island may have occurred 
during both the first and second cold periods, or during the second 
only. 

"If the north-to-south glaciation has been produced by glacier-ice, it Nat1,m~ of the 

must have been either (a) by the action of a great northern ice-cap glaciation. 

(against which grave difficulties appear), or (b) by the accumulation 
of ice on the country itself, especially on the mountains to the north. 
In either case it is probable that the glacier filled the central plateau, 
and, besides passing southward, pressed seaward through the gaps and 
fiords of the Coast Range. The boulder-clay must have been formed 
along the front of the glacier during its withdrawal, in water, either 
that of t he sea, or of a great lake produced by the blocking by local 
glaciers of the whole of the valleys leading from the plateau, to a depth 
of over 5,000 feet. 

"If general submergence to over 5,000 feet be admitted, the Japan 
Clll'rent would flow strongly through Behring's Strait, and over part of 
Alaska, while arctic ice-laden water, passing south across the region of 
the Great Plains, would also enter the Central Plateau of British 
Columbia, accounting for the north-to-south glaciation and simultaneous 
formation of the boulder-clay." 

The exploration of the season of 1877, while tending to confirm the Observations 

general conclusions already arrived at, and succinctly stated in the in 1877· 

above extract, has added materially to the facts heretofore at disposal in 
illustration of them, and has extended the area to which they apply 
over the southern portion of the Province. 
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General Gl,aciation. 

Rock striation and polishing due to ice, and referable to action during 
the period of gen€'ral north-to-south glaciation above noted, bas been 
observed in a number of additional localities, from which it would 
appear that the ice pressed forward over the southern part of the coun
try to, or even beyond the line of the 49th parallel, notwithstanding 
the generally mountainous character of that part of the region. One 
of the most striking instances of this general glaciation, and, at the 
same time, that which carries it up to t he greatest height hitherto 

Iron Mountain. observed in .British Columbia, is that of Iron Mountain, at the conflu
ence of the Ooldwatcr and Nicola Rivers. This has already been noticed 
(p. 32), and need here only be referred to. The summit of this moun
tain rises to an elevation of 5,280 feet above the sea, or 3,500 feet above 
the valleys at its base. It has been heavily glaciated, and its projecting 
rocky masses worn into ridges parallel to the direction of ice movement, 
still preserve striated and polished surfaces, both horizontal and vertical. 
The indicated direction of motion is about S. 29° W. or N. 29° E., pro
bably the former. If not due to the general system of glaciation, the 
markings here can only have been caused by ice descending from the 
higher mountains of the Coast Range toward the Interior P lateau of the 
Province. Though this latter movement is known to have occurred 
about the close of the glacial period, and in some cases to have been 
very important, it cannot, I think, be invoked to account for the facts 
here. The main outlines of the topography of the region have been 
described on a former page, from which it will appear that the Coast 
Range is neither high enough or so near, as to supply a body of ice 
sufficiently great to envelop and over-ride mountains of the height of 
Iron Mountain; and, indeed, all traces of the glaciation radiant from 
the present mountain systems has been found in the lower parts of the 
valleys leading from them. On the question, whether it is to glacier 
ice as such, or to floating ice that the north-to-south g laciation should 
be attributed, a few remarks are offered further on. 

Pln.teau south In the vicinity of the trail 'leading to Nicola, about nine miles south 
ofKamloops. of Kamloops, and on the summit of the plateau already deflcribcd on 

page 27, glaciation was observed in several places, at an elevation of 
3,212 feei above the sea. This place is far removed from any mountain 
ranges capable of giving rise to extensive g laciers, being situated in 
the very centre of the Interior P lateau. The rocks are generally icc
shaped, and not infrequently polished, more rarely distinctly striated, 
and were not observed in any place to be fluted. The striai examined 
vary in direction from S. 6° E. to S. 27° E., and in themselves, with 
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the form of the rocks show evidence of a southward direction of 
movement. 

In the valley of Stump Lake, at an elevation of about 2,300 feet, the Stump Lake. 

rocks near the upper end of the lake were obRervecl to be glaciated, 
with an indicated direction of S. 5° W. This also may be due to the 
period of general glaciation. On the plateau between Stump Lake and 
Douglas Lake, and north of the upper part of the course of the Nicola 
River, othe1· instances of glaciation belonging to this system are found 
in a number of places. Here, as in the case of the plateau south of 
Kamloops, the rocks aro more frequently polished than distinctly 
striated. The general direction of striation is, however, in some cases 
clearly shown to be S. 9° E. The altitude is 3,623 feet. 

Still another good instance of this general glaciation is found on the 6fi"j~aLank:,r 
granite rocks of tho plateau to the west of Chain Lake, referred to on 
page 44. Ilere, as in other cases, the circumstances entirely preclude 
the supposition of local glaciation, as the portion of the plateau on 
which glaciation was observed, is fully up to its average elevation, and 
this is only surpassed by a few insignificant hills at some distance. 
Well-formed surfaces are still beautifully polished, and show striation 
varying in direction from S. 20° E. to S. 28° E., but no deep grooving. 
The elevation is 4,075 feet. 

Glacier-ice has extended so far along the lines of the larger valleys 
from the main mountain ranges, that where these lie nearly north and 
south, it becomes impossible to separate with certainty the traces of the 
general from a later and more local glaciation. On the western side of North-to-south 

Okanagan Lake, on the slopes of the hills, glacially striated rocks were ~il';~~a~~~~j~ies. 
observed in several places. The ice seems to have moved from north 
to south, and may possibly have been that of the :first period. Similar 
traces occur in at least one place in the parallel valley followed by the 
road, a few miles north of the Mission. The summit of Okanagan 
Mountain, south of the Mission, on the east side of the lake, is evidently 
glaciated, though the g1·anite rocks, superficially roughened by the 
weather, have not preserved actual strire. This must be attributed, 
with little doubt, to the period of north to south general glaciation. 

On the hills west of Osoyoos Lake, near the 49th parallel, glaciatio11 
run11ing S. 13° W. was found. This, however, is at no very great 
elevation, and being parallel to the direction of a wide hollow among 
the hills, cannot be regarded as certainly referable to the general 
glaciation, especially as in a lateral valley, leading into Osoyoos Lake, 
glacial strire with a course of S. 40° E. were found. These appear to 
indicate a local mass of glacier-ice descending-though, perhaps, for a 
short period only-from the low mountains of this region. 

The remarkable valley of Okanagan and Osoyoos Lake has already 
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been described (p. 52). It must almost certainly have been subject to 
ice-action during the period of general glaciation, but to what extent the 
featmes now seen may be due to this time, and in how far to a subse
quent period, when as a long narrow arm of the sea, or of a great lake, 
it carried southward ice produced by glaciers nearer the mountains, it 
is now difficult to ascertain. Glaciation was observed in several places, 
but always without distinct grooving, the surfaces being polished, with 
only slight striation. The rocks of the sides of the valley are often, as 
viewed from a distance, distinctly rnoutonnee, those on the lower parts of 
the slopes showing flat outlines, while those higher up are more abruptly 
rounded. 

Rocks, polished and striated parallel to the river valley, were noted 
on the Thompson nearly opposite Ashcroft. The river here runs 
nearly due south. 

Local Glaciation. 

Some of the more prominent examples of glaciation which may be 
classed as local, may now be given. 

On tho south-east side of Seymour Arm, Shuswap Lake, glaciation 
was seen in several places above Cinnemousun Narrows, running 
south-westward parallel to the main valley. The markings are in 
horizontal lines on vertical or nearly vertical rock-faces, and resemble 
the work of glaciers. On the north side of the Salmon Arm, glacial 
striation, so heavy and regular that it might almost be called grooving, 
was found on a rock which inclines about 20° beyond vertical. The 
flat surface preserving the marks is not, however, due to glaciatioH, 
being in its origin a cleavage-plane, with a bearing parallel to that of the 
lake shore at the place, and also with the course of the ice. Glaciated 
stones are very numerous on some -points of the lake shore near here. 
They are generally somewhat worn, but may easily be detected when 
wet with rain. 

On the South Thompson, below the Shuswap Lakes, glaciation was 
observed in several places, generally, if not in all cases, parallel to the 
valley. Further down the valley, where it is occupied by Kamloops 
Lake, heavy and regular glaciation, forming smooth rounded rock
surfaces, occurs on the south shore of the lake near its east end. The 
direction of motion appears to have been from east to west. The 
projecting front of Battle Bluff, on the north shore of the lake, still 
preserves its glacial polish and striation on a vertical surface. The 
traces in both localities resemble those of glacier ice, but it is difficult 
indeed to account for its having pushed so far westward in this valley. 

On the summits of the hills crossed on the southern trail to Cherry 
Creek, with an elevation of about 3,524 feet, the rock surfaces are found 
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to be ice-polished, though striation is very faint, and appears to have 
been of secondary importance. The only direction clearly observed 
was S. 70° E. or N. 70° W. 

On the eastern branch of the Skagit River, rocks several hundred s,Jfha11it ~nd0 k 
, 1psaw ree 

feet above Lhe stream, in the mountain slopes, were observed to be ice-
shaped, and though not preserving striation, their form would indicate 
the motion of the ice to have been parallel to to that of the valley. 
Near Powder Camp, on Whipsaw Creek, glaciation running N. 45° E., 
or parallel to the valley at this place, was found. Similar striation 
was again observed a few miles fu1-tbe1· down the Creek. Near 
Keremeoos, on the Similkameen, g laciation going S. 35° E., or down 
the valley, is also seen. 

In the Nicola Valley, eighteen miles above Spence's Bridge, glacia- Nicola Valley. 

tion was observed in one place. The strire are on a surface which 
inclines toward the rive1· at an angle of about 45°. The scratches cross 
at small angles and indicate, with little doubt, a movement of ice up 
the valley. The general direction is here S. 4° W. Many rock masses 
twenty to fifty feet above the present level of the river, show water-
rounded surfaces, but this is quite di stinct in appearance from these. 

On Nicola Lake, a surface of fine green agglomerate was noted to be 
polished and i!'regularly scratched, as though by ice. The strire, 
however, descend obliquely toward the lake, and may have an origin 
quite local. 

Superficial Deposits. 

The superficial depm•its due to the glacial period are everywhere Tn•o clas.ses 
' t t · th · d 'd t' d d t of deposits. impor an m e regvm un er cons1 era JOn, an are concerne o a 
very groat degree in giving it its present appearance. They may be 
spoken of as unmodified and modified, the former class including the 
boulder-clay, the latter the various deposits lying over it, and 
especially the material of the terraces or benches. The distinction 
between those two classes of deposits is, however, not so well marked 
in this southern part of the country as in the north, for the action of 
the weather, in denudation, has here been much more effectual, and ~pid denuda-

tion. 
bas ofLen modified, or in some instances almost entirely removed the 
terraces, spreading their material in the :flat-bottomed valleys, or 
forming wide fans projecting into them. This applies specially to the 
central, dry plateau region, which may at first sight appear remark
able. It is nevertheless true, that with a rainfall very much less 
than in the north, the action on the surface of the country has been 
far greater. The extremely dry soil docs not maintain a sufficiently 
dense protective coat of vegetation, the sod is not continuous and 
and strong on the open hillsides, and there is no great mantle of forest 
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with densely-matted roots. In the southern country a comparatively 
light fall of rain, or the sudden melting of snow on the higher hills, 
may cause an amount of denudation, and the transport of material to 
lower levels, which it might take many years to effect in the north. 
This sudden action also, in a mountainous country, leads to the removal 
of rock masses of large size, and in such abundance that great caution 
must be observed in attributing to glaciers deposits of rudely-mingled 
materials, often including not only stones, but finer detrital matter, 
but which do not require for their explanation any circumstances 
different from those observed at present. 

Examples of the boulder-clay occur principally either on the higher 
portions of the plateau above the limit of most of the benches, or the 
banks of streams and rivers in the lower valleys, which have cut 
through the superficial materials to where it rests in the bottoms of 
these hollows. In the latter the best exposures arc usually found. 

On Coal Brook, about a mile above the trail, on the northern part of 
the Indian Reserve on the North Thompson, a good typical boulder-clay 
is shown in a bank about fifty feet high, and in numerous smaller 
exposures. The matrix is a very hard, bluish, sandy clay, through 
which stones of all sizes are scattered in every position. These are 
chiefly of the rocks of the neighbourhood, but include numerous 
fragments of granite not seen at this spot. Many of the stones are 
heavily scored, and a few are very large; one, a mass of coarse granite, 
was found to be eleven feet four inches long, by eleven feet wide, 
and six feet four inches deep, the last dimension not fully shown. 
Notwithstanding the rough, or even tumultuous aspect of the deposit, 
traces of bedding arc distinctly seen here and there, and near the top 
of the section a bed of clean-washed gravel about two feet thick 
occurs. Above this, the boulder-clay, with all its usual characters, 
resumes for a thickness of three or four feet, and is again covered by 
horizontally-stratified and false-bedded gravels which form the upper 
ten feet or so of the bank. 

In road-cuttings behind Kamloops the white silts rest on a deposit 
which, with little doubt, represents the boulder-clay. The matrix is 
greyish-blue, rather sandy than argillaceous, and packed with stones 
which are of all sizes and are not arranged in horizontal layers. 
Some of these are apparently glaciated, but most are merely more or 
less completely rounded. There are also in the deposit, frequent 
obscure traces of bedding which occasionally become distinct. The left 
bank of the Coldwater, a few miles above the Nicola Valley, shows 
remarkable sections of drift, which in some places must be ovei· 100 
feet thick. Cliffs which appear whits from a distance, rise almost 
vertically above the river, or have been broken clown by slides in places, 
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to form a sloping talus. Tho greater part of the material here seems 
to be a true boulder-clay, the pale matrix being charged with gravel 
and boulders of varied origin and all sizes. The brownish, earthy 
boulder-clay soon in Spi-oos Creek, south of the Nicola, has already 
been alluded to. It is packed with largo, distinctly-glaciated stones. 

In the progress of hydraulic mining, which has been practised on a Sections on 

small scale at Cherry Creek, interesting sections of the lower part of Cherry Creek. 

the drift deposits in that region, lying within the western border of the 
mountains of the Gold Range, have been formed. From these it would 
appear that the gold in paying quantity occurs in pre-glacial gravels, in 
the bottom of the valley of the stream. This accords with the position G

1
olq i

1
n pre-

1 g ac1a grave s. 
of the rich gravels of the Cal'iboo district, which, in most cases, would 
also appear to date from a time anterior to the glacial period. In a 
place whore work bad been abandoned at the time of my visit in July 
18'1'1, the bank shows forty or fifty feet of detrital deposits, resting on 
the somewhat water-worn, but on the whole rather rough surface of 
the slaty rocks. Immediately on the rock lies a clean, rough, bouldery 
wash, above which is a thick or thin layer of find hard sandy material, 
which shows current-bedding often twisted in a remarkable way, and 
holds occasional large stones or boulders, some of which are pretty 
distinctly glaciated. A few clean-washed gravelly bods are intercalated 
with this sandy layer, but are very irregular in thickness, and 
generally lenticular. Above this is a considerable thickness of stiff, 
stony clay, probably true boulder-clay. The stones in this arc generally 
rounded and water-worn, and traces of bedding, which occasionally 
become quite distinct, occur, and conform more or less to the slope of 
the side of the valley. Above this are other layers, not very dissimilar 
in appearance, but less compact, and conforming quite evidently to the 
side of the valley. These are probably due to tho wash of the boulder-
clay down the slopes of the valley subsequent to the glacial period. 
The surface of tho underlying rock, in this place, after sloping gradually ~robahhle old

1 nver-c anne . 
up to a height of about ton feet above the water of Cherry Creek, falls 
slightly as it passes under the bank, leading to the belief that a former 
channel of the stream may be found here. This is also tho case in the 
locality noxt quoted, which lies a short distance further up tho Crook, 
and if such old channels can be found and followed, this district, as an 
alluvial gold-mining region, may have considerable permanence. The 
Christian and Schneider claim is at present the best on the creek. The 
stratum hero resting on the rock and constituting the 'pay dirt,' is a 
mass of boulders and stones from five to eight feet thick, clayey and 
much compacted. On this rests the stony clay with traces of stratifi
fication, which has just been described, but without the intermediation 
of the irregular sandy deposits. (see cut on p. 159). 
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Of the deposits of the terraces due to the glacial period, varying 
much locally, no particulars i1eed be given, nor would it be of any 
interest to describe those of the terraces and flats formed by modern 
river action, in the lower parts of the valleys. One deposit, however, 
which probably dates from the latter part of the glacial period, from 
its uniformity in character and pcrsistauce ovc1· grnat areas, deserves 
mention. This is a white silt, resembling in most respects that which 
bas been described in the northern part of the Province, but geograph
ically separated from that deposit, and here characteristic of a less 
altitude. 

The drift materials shown in sections on many parts of the Thomp
son further down than Savona's Ferry, arc markedly finer than those 
seen on the corresponding part of the Fraser River, but the white silts 
can scarcely be said to be typically developed here. They arc better 
shown in several places on Kamloops Lake, where, however, they still 
bold-as they do on a larger scale on the Lower Thompson-gravelly 
intercalations. At the mouth of Che1Ty Bluff Creek, cliffs worn into 
columnar forms, show well stratified and rounded gravels, hard packed, 
for a thickness of twenty feet or more. Above these is about fifteen 
feet thick of typical white silt, finely bedded in horizontal layers, 
(some of which hold flattened calcareous nodules,) and the whole so 
compact as to stand in vertical faces. On the east side of the valley of 
Tranquille River, a mile or two from the lake, beds of rolled gravel 
similar to those just described are seen in cliffs over 100 feet high, 
which toward the top become interstratified with beds of white silt, of 
the usual character. The white si lt deposits imply the former exist
tcncc of a tranquil body of water, which must have filled the entire 
valley now occupied by Kamloops Lake and the Thompson to a 
considerable depth. The intercalation of gravelly layers-which arc 
at times small in horizontal extent, and lenticular in section-would 
seem to show that on certain parts of the border of the lake, streams 
debouched, which at inter·vals, when in flood, brought down gravel and 
spread it for a limited distance over the bottom. In conformity with 
this supposition the thick masses of stratified gravel in association 
with white silt, are here found at the mouths of the Tranquillo River 
and Cherry Bluff Creek, the valleys of which must always have carried 
streams of some size. 

Near the town of Kamloops the white silts are found, as above 
mentioned, resting on the boulder-clay. Gravelly laye1·s occur about 
the junction of the two deposits, but whether the surface of the boulder 
clay has been denuded extensively before the deposition of the silts 
was not ascertained. The upward limit of the main mass of the white 
silt deposit, is found with an irregular undulating surface in the hills 
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behind the town, at an elevation of about 550 feet above the Thompson Summit of 
. . ~~~ 

River, or 1,680 feet above the sea. Material of the character of the deposit. 

silts occurs still higher than this, but not in any great thickness. On 
the North Thompson, white silts occur in occasional banks at least as 
far up as the Baniero River, in the vicinity of which they wore soon 
in one place in an exposure of 100 feet in height. The turbidity of 
this river is duo to material not dissimilar from the silts, and may 
probably be in great part derived from banks of this deposit yet 
further up, though a portion may be due Lo actual disintegration of 
rooks now in progress, and the glacier streams at its sources in the 
mountains. 

In the valley of the South Thompson, the silL formation is most r.t!t~~~:o~~ 
characteristically represented, forming, as before stated, broad terraces 
or benches along the sides of the valley, with other surfaces gently 
sloping toward its axis, where the river has formed for itself a deep 
subsidiary channel. In some plaoes,-as above Kamloops, on the 
south side of the valley-the edge of the whole silt bench has been cut 
by little streams descending at times from its summit, into complicated 
and ragged edges. The eroded faces are always very stoop, and occa-
sionally vertical, and in the sunlight have a peculiar glossy shimmer, 
due to the great abundance of minute particles of mica, which, when 
the bank is wet, become arranged parallel to its surface, and on 
drying adhere in that position. The bedding is generally almost or 
quite horizontal, and layers of a few inches in thickness succeed one 
another with great regularity. The deposit is remarkably fine 
throughout, and no boulders or stones so large as to imply the action 
of ice wore seen. A short distance below Little Shuswap Lake, the Limit of white 

silts appear in a bank about sixty feet above the river, but beyond this silts. 

point are not again met with, nor were they recognized on any part of 
the shores of the Great Shuswap Lake. 

DIAGRAM OF DRIFT DEPOSITS--0KANAGAN LAKE. 

a. Crystalline rocks. b. Boulder-clay. c. White silt. 

In the Spallumsheen Valley, are found deposits resembling the white Spn.llumsheon 
' lt · t b t d l . l I and Okanagan S'l s m some respec s, u coarser an not so pa e rn co our. n Valleys. 

descending the west side of Okanagan Lake, they seem to be better 
characterized, and near the Mission are unmistakeable. The shores of 
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the southern part of the lake are bordered by a high terrace of this 
material, the average elevation of the surface of which must be about 
200 feet above the lake, or at an absolute elevation of 1,277 feet. 
Near the head of Du Chien Lake, the deposit is represented by hard, 
fine sands, but it was not noticed in the vicinity of Osoyoos Lake. 
On the Similkameen, small patches adhere to the mountain sides, in 
places at least as far up as Kcremcoos. 

Some banks on the Lower Nicola appear to hold a proportion of 
white silt, but so much mingled with stony debris from the sides of 
the valley-which is here narrow-that its true character iti masked. 

It would thus appear that both in the Okanagan Valley and that of 
the Thompson and its main tributaries, a deposit characteristically 
pale-coloured, and composed of fine-bedded silt, occupies a conspicuous 
place, with an average maximum elevation of about 1,500 feet. The 
material requires, to account for its deposition, either the tranquil 
water of a lake, or that of wide inlets with little curreut. Water 
standing at the elevation above indicated, would flood not only the 
valleys of the North and South Thompson Rivers, but open free com
munication by way of the Shuswap Lakes, between the valleys of the 
Thompson and Okanagan. As we have already seen, however, tbc 
true white silt stops short of the head of' Okanagan Lake, and at the 
lower end of' Little Shuswap Lake, and it is difficult to assign a reason 
why the same deposit should not be found fringing the shores of 
Shuswap Lake. At the present time, turbid streams flowing into 
Shuswap Lake, deposit tbe whole of' their suspended matter long 
before reaching its outlet, and the North Thompson, muddy by reason 
of' its uninterruptedly rapid course, after mingling with the South 
River and entering Kamloops Lake, flows out perfectly clear at its 
lower end. It may be suggested that the current in the upper parts of' 
of the valleys was so stro11g as to prevent the deposition of the silt, 
but apart from the difficulLy of supposing such a great body of water 
as the valley must have bold at this time to be in rapid motion, there 
is no sudden widening of' the valleys where the silts begin to appear, 
which might have caused such a current to decrease in velocity; nor can 
other cause be assigned why tbe material in this case should not have 
been swept out of the whole length of' the valley. At the same time 
it is evident that the silts, if not derived locally from the borders of 
the extended lake, could not have been deposited so regularly along a 
great part of its course unless a current carriea the material onward. 
A lake with absolutely tranquil water or very gentle current would 
enable the streams entering at the heads of the arms to throw down at 
once the whole of their burden. It is, perhaps, on the whole, most 
})l'Obable that the basin of Shuswap Lake, with other valleys in the 
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vicinity of the mountains, 'vcre occupied by glacier-ice, from which 
the water flowed down the loug valleys, while the abrasion of the 
rocky bed of the glacier supplied in large quantity the material for 
the silt deposits. It must be remembered, however, that while the 
occasional inclusion of ice-borne stones confirms this view in the 
northern part of the Province, on the Nechacco and elsewhere, that 
no such proof ha8 been obtained with regard to the white silts of this 
region. 

In the plateau region, or that portion of the southern part of Jf~~~.:'~~ 'k1nds 
British Columbia lying east of the Coast Ranges, terrnces are exhibited 
on a scale scat'cely equalled elsewhere. They border the river valleys, 
and expanding beyond thorn at higher levels, are found attached to 
the flanks of the mountains to a great height, though none have yet 
been found in the dititrict now in question to equal the elevation of that 
on Il-ga-chuz Mountain in the north-5,270 feet. It is of course 
important to distinguish between terraces or benches which have been 
produced by rivers gradually deepening their channels in the uncon-
solidated materials of the drift, and those marking the former levels 
of extensive sheets of water which must have depended for their 
existence on physical conditions far different from the present. 
Terraces of the former class should be found to slope more or less 
uniformly downward in the direction of the stream, while those of the 
latter should be horizontal, or very nearly so, over great areas. In the 
field, however, it is generally impossible to make sufficiently accurate 
observations to establish the horizontality or otherwise of the benches, 
and one must be guided to a great extent by the local circumstances in 
forming a judgment as to the cause of any particular series of terraces. 

The higher terraces, can, however, be due to nothing else than a 
general submergence of the country. We know that the water must 
have stood at every lower level as it gradually descended, and it is 
therefore perhaps not much to be regretted, that in the case of some of 
the lower terraces it becomes impossible to determine whether they 
belong to this period of retreat or not. 

The general appearance and high terraced slopes of Iron Mountain, Terraces of . 

h h f h C ld h l d b d 'b IronMountarn. at t e mout o t o o water, ave a rea y een escn ed, (p. 32), 
as has also its heavily glaciated summit, (p. 136,) with an elevation of 
5,280 feet. Five of the best-marked terraces on its southern slope 
were found to have the following elevations, the barometer readings 
on which they depend having been corrected by comparison with the 
nearest in time of those taken at the Meteorological Station at Spence's 
Bridge, by Mr. Murray:-

2,386 3,063 3,392 3,611 3,715 FEET. 

10 
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The lasL mentioned is the highcsL ob:ierved, and is quite narrow. 
Above thi s, the drift cover ing become thinner, but rolled stones, some 
of them certainly from a distance, occur to tbe very summit. 

The elevation of tbe white silt terrace bordering Okanagan Lake 
has already been stated as about 1,277 feet. Leaving this, to ascend 
Okanagan Mountain, south of the Mission, a great series of higher 
terraces is passed over. The heights of six were noted as follows:-* 

1,862 2,042 2, 14 1 2,645 2,800 2,839 FEET. 

On the northern slope of the same mountain, six principal terraces 
wore again observed, the heights being:-

1,451 1,579 1,962 2,452 2,553 2,879 FEET. 

Benches occUt·, however, at many other intermediate heights, and 
those in one place nal'row and apparently unimportant, become in 
another broad and well marked, making it difficult, without a resort to 
actual instrume11Lal levelling, to correlate the various ob ervations. 

A hill on the east side of McDonald's River, near Nicola Lake, 
was observed to be terraced aL several different levels, up to an 
estimated height of 800 feet above the lake, or about 2,600 feet above 
the sea. Those terraces, which are not deeply impressed, must mark 
stages in the retreat of water once filling the lake valley to a high 
level. The Nicola Valley, a few miles below the lake, has its slopes 
heavily banked up with drift in some places, and this material is a.lso 
arranged in terraces along the hills, with greater or Jess regularity. 
The stones and boulders found in these terraces are not those of the 
surrounding formations, nearly three-fourths being of pale granites, 
diorites, etc., like those of Lhe Coast Range, and probably indicating 
that the glaciers, pushing eastward from the range, at one time reached 
this point. Where abrupt bluffs Ol' cliffs of rock occur, however, the 
fragments arc, locally, principally derived from them, probably by 
degradation since the glacial period. The fans of some small streams 
are in gl'eat part composed of the foreign material, showing that the 
drift, and not rock of the higher parts of the hills, has contributed 
chiefly to t heir formation. 

On the Coldwater, neat· the first bridge, a terrace fringes the west 
side of the valley at a height estimated at 200 feet above the riYer, or 
2,955 feet above the sea. This can scarcely be a river-terrace. On 
Whipsaw CL'cek, Similkameen River, a terrace, also estimated at 200 
feet above the stream, occurs near Powder Camp. Its elevation above 
the sea is 3,845 feet. Between Powder Camp and Nino-mile Creek 

" Heights corrected as above. 
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some of the more prominent bc:lC'hcs were found to have the following 
eleval.io11s above the sea:-

2,956 3,078 3,237 3,252 FEET. 

Some of these may be due to river action, though their appearance 
and the position they occupy does not favour this view. 

The trail, when some distance north of the South Similkameen, Simi lkameen 

b "l . . . h h h ,, k l b d Vnlley. a ovc i s JUnct1on wit t c nort 101' , passes over severa roa 
terrace-flatR certainly not due to river action. Of these, the two best 
marked ai·e elevated 2,683 and 2,632 feet above the sea. Near the 
junction of the north and south forks, a terrace-flat standing about 300 
feet above the river, haR an elevation of about 2,264 feet above the 
sea. This i. probably not due to river work; but below it, in the 
triangular area between the two rivers, a number of terraccR are 
found, some of them quite broad, but evidently due to the action of 
the river whe11 at a higher level, and in some instances still preserving 
old river channels on their surfaces. 

The drift malcrial of the Similkameen has travelled eastward, or 
down the valley, as is shown by the fact that boulders from the 
granitic area below Vermilion Forks, continue abundant and large at 
all levels on the benches, after the granitic outcrops have been left 
behind. Further down the Similkamecn, remnants of terraces arc 
visible in many places. They are, pcrhap., best shown in a grassy 
hill above Kcremeoos, where they reach an elevation of 1,000 feet, at 
least, above the bottom of the valley, or about 2,300 above the sea. 
Between the Similkameen an<l Osoyoos Lake, a broad terrace-flat has 
a height of 1,400 feet above the sea. North of Osoyoos Lake, in the 
same valley, several flat terraces, at a level of about 1,360 feet, were 
noted. 

On the north side of Mission Creek, Okanagan Lake, broad tenaces Okanagan 

were observed at the following heights:- ~f;if)~d 

1,395 1,414 1,453 1''EET. 

Further north, the bench separating Okanagan and Long Lakes, 
in a gap in the hills which usually lie between them, has an elevation 
of 1,380 feet. The extensive flat near the Cherry Creek mines 
has an elevation of about 2,256 fecL. In the valley connecting 
the hea<l of Okanag::m Lake with the Elbow of Salmon River, the 
widest bench has an elevation of 1,430 feet, while a second, 100 to 130 
feet higher, iA seen above. 

In a wide valley followed for some distance by the trail between 
Okanagan and Vermilion Forks, a rather irregular bouldery bench 
with an elevation of 3,713 feet occur;;. It is on the rim of lhe Yalley 
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and far above the level of the stream. Above Kamloops, a terrace at 
a height of 2,855 feet was noted. The trail between Guichon' Crnek 
and Kamloops Lake passes over wide tcrrace-flatfl at an elevation of 
3,116 feet. 

Terraces on The terraces so far quoted are examples of those found in the region 
eastern slope 
ofCoastRange. east of the Coast Range, where the surface of the country is almost 

everywhere deeply covered with drift deposits. In the valleys of 
streams draining westward from the mountains, there is a remarkable 
absence of detrital deposits, (p. 48), and though a few terraces occur, 
the valleys are much contracted, and in a region so mountainous that 
it is generally difficult to decide precisely what significance attaches to 
them. ot only may some of them be merely rfrer-terraces, but 
others may simulate beach-terraces, but owe their origin solely to the 
damming up of valleys by glacier ice or moraines. At the summit 
between the Goldwater and Coquihalla a tenace with an elevation of 
3,286 feet is found. On the Skagit, a rough but broad and well-marked 
bench is crossed by the trail at an elevation of 1,997 feet. On the Uz
tlI-hoos, tributary to the Anderson River, narrow but well-marked 
benches occur at 3,087 and 3,582 feet. 

Terraces on the Notwithstanding the scarcity of drift materials on the eastern side 
Fraser near 
Yale. of the Coast Ranges, and the uncertainties above alluded to, the 

eYidence goes far to prove that a general submergence of the country 
on both sides of the range has occurred. "In travelling up the .Fraser· 
valley through the Coast Range, one has the wide t opening anywhere 
existing through these mountains at one's back; yet, step by step, the 
terraces can be followed from near the sea-level, to the highest water
marks observed. At Yale, on the outer border of the range, 160 feet 
above the sea, are terraces with narrow treads, composed chiefly of 
angular debris, but forming well-marked horizontal lines on the motm
tain-slopes. One of these, barometrically measured by my friend Mr. 
A. Bowman, was found to have an elevation of 800 feet above Yale. 
The highest perfectly distinct line was estimated to reach 1,500 feet. 
It may be open to q tiestion whether these benches may not be remnants 
of lateral moraines of an old great glacier which has filled the valley. 
They look, however, like shore-lines c~used by the accumulation and 
horizontal al'rangement below the water-line of debris from the moun
tain-slopes." 

Boston Bar and "Following the gorge or canon of the river through the Coast Range, 
northward. besides lower terraces from 100 to 200 feet above the stream, everywhere 

visible, occasional fragments of benches bearing a close resemblance to 
those at Yale, may be seen perched far up on the mountain-sides. 
About a mile above the Stoyoma River of the Admiralty map (twenty
five miles above Yale) some of these were estimated to be as much as 
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2,000 feet above the water, or about 2,450 feet above the sea. At 
Boston Bar, terraccR estimated at about the same height were seen. 
Near Lytton the Thompson River join!:! the Fraser, the valleys become On the 

. . . Thompson and 
wider, and the terraces well-defined and broad. One, barometrically Bonaparte. 

measured, is 1,680 feet above Lhe sea; others stand at estimated heights 
of from 1,780 to 1,880 feet. Further up the Thompson a terrace, 
again barometrically measured, was found at 1,600 feet, and a second, 
well defined, estimated at 1,900 feet. These are no doubt the same as 
the two last mentioned. On the Bonaparte River (tributary to the 
Thompson), four miles north of Cache Creek, a terrace estimated at 
2,820 feet occurs, and furthcl' on, at Maiden Creek, one ba1·ometrically 
measured aL 2,680 foot. On entering the Thomp on valley the material 
of the terraces becomes much finer and more argillaceous than on the 
lower Fraser. In some place!:! several hundred feet of nearly horizon-
tal clay beds are exposed in transvcri:;c ravines, and seem to form the 
material of the terraces J'unning along the sides of the valley. The 
lower terraces, which are always the be7t-prel:!crvcd, are seen in many 
places to spread quite widely, and Lhcir deposits (shown in sections 
both parallel and transverse to Lhc valley) to lie in bedi:; nearly hori-
zontal, or with a slight sag towards the centre. Individual gravel 
beds can sometimes be traced iu the banks for a mile or more."* 

The csLimates of heights given in Lhe above extract lay no claim Lo 
accuracy, and are not like those given on provioul:l pages based on 
comparison with a fixed barometric staLion. They are instanced for 
Lhe purpose of extending the general facts in regard to terraces to the 
main valleys of the Fraser and Thompson, and to show the apparenL 
continuity of the phenomenon throughout this, the main gap through 
the Coast Range. 

ComparaLively few instances of distinct morainic accumulations were Moraines not 

observed in the di ' Ll'ict under examination. The subaorial agencies common. 

which have led to the degradation of the older terraces appear in most 
cases to have desLroyod the characteristic features of moraines, which 
must certainly have been formed in the valleys carrying glacier ice. 

AL low water, the outlet of Little Shuswap Lake is obstructed by MShoraineeLatk 
uswap a e. 

several large bou ldel's, and on examining these they arc found to bo 
merely the highest of a mas of similar fragment across which the 
river flows out. These are too far from the slopes of the neighbouring 
mountains to be accounted for on the supposition that they have rolled 
down from them into the place in which they now are, and are with 
very little doubt the remnants of an extensive moraine, to which is 
duo in great part or eutitely the existence of the lake. 

•Quart. Journ. Geo!. Soc., Vol. XX,'CIV, pp. 111-112. 
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The accumulation of granitic and syenitic rocks about the wcRt or 
lower end of Nicola Lake, has the appearance of being the r e iduum 
of a moraine, or at least mal'ks the limit in extcn ion, for a considerable 
period, of the glaciers of tbc Coast Motmtains in this rcgiou. On the 
Thompson River, near the 'eighty-nine mile stable,' about twenty-four 
miles from Lytton, another somewhat similar and probably morninic 
accumulation of granitic rocki:; is found. This no doubt has the same 
significance as the last mentioned. 

A short distance westward from Osprey Lake, a very distinct 
stmigh t moraine runs across the valley~ broken in one place by the 
passage of the stream. Benches giving evidence of contemporaneous 
water action, also occur. The elevation is 3,162 foot. 

[n the Yalley followed by the road between Clinton and lCclloy's Lake, 
some distinct moraines, dtw to local glaciation, arc seen. They occtu· 
Jl car the jtrnction of a large branch valley; dowu this a g lacier has 
passed, abutting on Lhc t:>lope of the main valley oppot>ito, and 
spreading out laterally in the hollow. Throe tiers of mounds arc 
clearly seen, left by one side of the groat glacier as it gradually 
retreated. Shallow pools lie between the mounds. Tbo mouth of the 
tributary valley now shows a low terrace, which must have been 
formed by water since the )JOriod of g laciation to which Lho morainei:; 
are duo. 

The most remarkable orrn,Lic noted, is one which rests on Lho 
glaciated surface of a small rounded rocky hill which stands iu the 
centre of the valley, near ColclsLroam. (see Plate 5.) This boulder is 
twenty-two feet loug, sixteen and a half wide, and oigh Loon feet high. 
It ii; yellowish, highly calcareous and interstmLifiocl wi.Lh layers of 
felspathic and quartzose materials, all the bods being much contorted. 
The rock on which the erratic stands is quite different in appearance 
from it. 

In attempting to cover with any general theory the traces of the 
last great period of cold, generally known as the glacia l period, in a 
district the physical featmos of which are so well marked and so varied 
as those of that now under discussion, much difficulty i:; foll, owing to 
the groat number of possible combiuations of circumstance. The 
earliest recognized traces of the period of cold, are doubtloi:;s the 
markings on the surface of the plateau, or high lands in connexion 
with it, which indicate the southward passage of massive ice. These, 
by the observations above detailed, have now been found in different 
parts of the interior plateau for a distance of over 300 miles, and 
traced np, on Iron Motmtain, to a height of 5,280 feet. EnaLics and 
drift material, with evidence of water action, occur to a like elevation. 
When compared with the ice-markings found in the lower valleys, and 





.. 
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to those of the south-eastern extremity of Vancouver I sland, known 
to be due to glaciers, those of the higher parts of the interior plateau 
are less definit e. The rocks are frequently well polished, with strire 
faintly marked, and varying several degrees in direction. Heavy 
g rooving or :fluting like that .frequently ob erved whore t rue glaciers 
have been at work, is seldom or never seen, the noal"est approach to iL 
being on the summits of Tsa-whuz* and Iron Mountains. 

As elsewhere more fully shown,t it is necessary, to account for Theorie~ 
. . . . accountmg for 

the format10n of the boulder-clay, w1 th its water-worn stones, and the facts. 

for the highest tot'races, to suppose t hat water bas stood above the 
higher summits of the Interior P lateau, reaching an elevation of ~Lt 
least 5,270 feet above the present sea level. It then becomes a question 
whether, at this period of submergence of the plateau, the striation 
of the rocks, oven of its higher parts, also occurred; or whether, to 
explain this, it is necessary to suppose a previous condit ion, in which 
the whole interior of t he Province was buried in a confluent glacior-
shoot. We have evidence of the extension of glaciers down the lines 
of t he main valleys from the mountain systems, which involves t be 
covering with g lacier-ice of a gt'eat portion of the p lateau, under either 
hypothesis; also evidence of the oxiHtcnco, locally, of glaciers on the 
hig her pat'ts of the plateau itse lf, and some ev idence of the movement 
of glaciet'-ice from the interior, t hrough t he gorges in the Coast Range Prol/able great 

d l Th f: 1 . . . h ] l I glacier. towar t 10 sea. eso acts, ta rnn rn connox10n wit our {now cc ge 
of the immense glaciers of the coast at this period, seem to r ender it 
not improbable that such a great confluent g lacier as that supposed 
did indeed, at an early stage of g lacial time, cover the in terior of the 
Province. L eaving out of consideration the minor valleys, and taking 
the average elevation of the plateau, as before given, it will be ev ident 
that the supposed g lacier-sheet, merely to cover the highest known 
glaciated points, need not have been much more than 2,000 feet in Its thickness 

l · k d · · b bl h · ] f . . ancl movement. L 11c · noss, an 11, is pro a e t at m t rn greater part o its extent its 
movement was very sluggish, and that only in the neighbourhood of 
those gaps through which its excess of material was forced, was well
rnarkod grooving and :fluting of rock caused. The greatest southern 
offiux was doubtl ess by t he valley and surrounding co mparatively low 
country of the Okanagan, while by the valleys of the Fraser, and other 
gaps in the Coast Ranges, it must also have discharged. For the 
cause of its movement we must look chiefly to its own mass, and the 
pressure of the ice from the r eg ions of greatest precipitation, which 
must have boon to the north of the fifty-fourth parallel. 

* Report of Progress, 1875-76, p. 261. 

t Quart. Journ, Geol. Soc., Vol. XXXIV, p. 89. 
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It is well to remember, however, that the hypothesis of an arctic 
current bearing heavy polar ice through the Peace River gaps at the 
north, and thence southward down the region of the plateau, would serve 
almost equally well to account for its glaciation. Any theory of the 
cause of these traces of the earliel' glaciation should at present be held 
tentatively, and subject to the result of fl1l'thcr exploration. 

Possible forma- Regardine: Bl'itish Columbia by itself, it would appear that we may 
tion of a lake ~ 
dammed by account for the action of water at great heights, the transport of 
glaciers, 

Evidence of 
water at high
levels. 

Second period 
of cold. 

erratics, formation of boulder-clay, and almost contemporaneous pro-
duction of the higher terraces, under the supposition that a great 
inland lake was formed between the glacier-masses of the various 
mountain ranges when the ice began, under an increase of temper
ature, to retreat from the plateau. Such a lake it may be supposed 
gradually enlarged, the water level at the same time lowering, till 
by the decay of the ice blocking the various valleys it was at length 
drained. The damming in of the water at the height required 
involves, however, the co-ordination of so many circumstances that it 
appears to me improbable, while on the eastern slopes of the Rocky 
:Mountains we seem to have clear proof of the invasion of waters 
which can not have been other than those of the sea to a height not far 
inferior to that required by the highest water-marks in British 
Columbia.* It is highly probable that this part of the Pacific coast 
stood at an elevation greater than at present in times immediately 
preceding the glacial.t It may have retained this altitude during the 
epoch of great confluent glaciers just referred to, but if I am right in 
attributing the flooding of the interior to the sea, we find a rapid 
subsidence of the land coincident with the decay of these vast glaciers. 
We may perhaps, with greatest probability, assign the clays and otlicr 
deposits of the south-eastern portion of Vancouver Island, (which while 
holding marine shells and indicating a stage of the sea higher than now 
obtains, have evidently been laid down at the heel of the retreating 
great glacier of this region,) to the earlier stage of this subsidence, 
instead of to the close of that partial revival of glaciers which occur
red afterwards. 

Of the second short advance of the glaciers on the plateau, from the 
mountains, the evidence is found in a region to the north of that 
treated of in the present report. It is detailed in the paper already 
more than once referred to, and nothing in aduition has since been 
learned concerning it. 

It may be supposed that the white silt deposit in its margin 

* Geology and Resources of the 49th Parallel, p. 258, Quart. J our. Geol. Soc. Vol. XXXI. p. 618. 
t Canadian Naturalist, New Series, Vol. VIII, p. 241. 
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toward the Gold Ranges, marks the degree of extension of the glacierR Significance 

f h t · t t,b t• f., d •t• It l of the white rom t ese moun ams a e lme o lcS epos1 ion. s genera silt. 

level approximately shows that a(, which the water filling the valleys 
of the Interior Plateau stood at, the same Lime. ·whether this was in 
free connexion with the tica, or formed a g1·eat ramifying lake in the 
southern portion of Lhe platen,n, it appears to have found its outflow by 
the Okanagan Valley, while the gaps in U10 Coast, Ranges may have 
been :sLopped by ice. At the last, it, l:leems probable that Lhe glaciers 
retreated with considerable rapidity, becoming extinct, 01· dwindling 
to nearly their present tiize, and leaving the uppc1· portions of the 
valleys which penetrate the Gold Ranges almost free from debris, and 
ready to form the deep basins of the lakes which now generally occupy 
them. 

MINERALS OF EooNoMrc VALUE. 

It is proposed under this head, briefly to recapitulate the localities 
already mentioned as yielding minerals of economic value, or indica
tions of such; also, to mention some additional localities and points in 
further explanation of those before noticed. 

GoLD.-This metal has seluom been found in situ in the region Gold found in 
. . . . rogions of slaty 

embraced in the present report, but, occurs m remunerative quantities rocks. 

in placer deposits in a number of localities. These are generally 
found to lie on, or in the immediate vicinity of, certain black sbty 
rocks, from quartz veins travertiing which the alluvial gold appears to 
be derived. In the search for gold placers, the extent and distribution 
of these slaty areas consequently become;; importaut, and though only 
a portion of the streams :flowing over the slaty regions bold gold in 
paying quantit,y, a knowledge of their position may serve to deter 
Loo groat expenditure of time in prospecting places probably 
barren, and turn attention to regions which promise better. These Character of 

slaty rocks are those which have frequently been referred to as the rocks. 

included under the Anderson River and Boston Bar series of the 
preliminary classification. Rocks undistinguishable in lithological 
clrnractce from those of the typical region, may, it is true, occur on 
other geological horizons in the district under review, but no clear 
evidence of this has yet been obtained. The rocks are generally black 
or very dark, slaty or schistose, often ~ore or less markedly 
calcareous, and not infrequently micaceous or plumbaginous, more 
rarely chiastolitic. It is probably to the presence of a small quantity 
of organic matter in the sediments from which these rocks have been 
made, that their metalliferous character is dite. Thei1· fissile structure 
has subsequently rendered them easily permeable by waters, which 
have concentrated the minerals of economic value with quartz and 
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other crystalline materials of secondary origin, in the veins. The 
rocks, in their more typical localities, appear to lie between those of 
the Cache Creek groups-Carboniferous-and the upper Mesozoic rocks 
already described as similar in age to the Shasta group of California. 
They seem to rest conformably on the former series, and even to blend 
with it, while the latter is built up on their upturned edges. 'l'lrny 
differ in appearance from the recognised Jurassic rocks of the Iltas
youco,* and have yielded 110 fossils, with the exception of the obscul'c 
impressions referred to on a former page (p. 66). While a portion of 
these rncks may represcn t Jul'assic beds differing from those of the 
Iltasyouco region by reason of the want of volcanic materials, part at 
least would seem not improbably lo reprm;cnt the Triassic period, or 
even to pass downward into the Upper Palroozoic. They arc not very 
markedly diffcl'Cnt from the slaty rocks of the continuation of the 
same mounlainOLlS belt in California, which arc highly auriferous, and 
supposed to be at least in great part Triassic. 

Gold on tho On the lower part of the Fra er .River, cmbeaced in the present 
Lower Fmser. 

report, uo important gold-yielding bars or benches ca11 now be men-
tioned, though thii:! was the first region to attract the gold-miner to 
British Columbia, and yielded largely in the earlier days of the gold 
excitement. llere it woLlld appear, as the result of enquiry, that the 
richest bars and those yielding the heaviest gold, were foLrnd precisely 
in that reach of the river which is occupied by the slaty rocks above 
mentioned. The rapid character of Uic river has, however, led to the 
distribution of the finer pal'ticlcs of gold throughout its entire course. 
No deposit of any great extent, as rich as those at first worked on the 
Fraser, is again likely lo be found, as its valley is generally quite 
narrow, and the upper bench et>, al:! well as the bars nca1· the level of the 
stream, have been well prospected. A considerable quantity of gold 
is, howcvel', still obtained from the .Fraser when the water is at a low 
stage, for the most part by Chinamen a11d Indialls. It is al o probable 
that many of the benches will eventually pay for working by the 
hydraulic mcLhod. ·r 

Gold first found From theThomp on, near Nicoamen, the first gold known to ha>c been 
at Nicoamen. found in British Columbia was brought, (in 1857,) and this locality has 

continued to yield a considerable quantity of gold at the lowest stages 
of the water. The gold is in large particles, and is obtained by the 
Indians in crevices among and beneath the stones in lhc river. No 
rocks of the slaty series arc known near this place, or for some distance 
above it, and it is not improbable that the gold may here be derived 

•Report of Progress, 1876-77, p. 59. 

t See also on the Fraser River, Report of Progress.1871-71, p. 56. 1876-77, pp. 118, 141. 
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from some of the igneous rocks of the Tertiary. The occurrence of Possible occu!· 

ld · J f · · · · l , · t · t d · rence of gold m go 111 roe cs o ig ucorni on g m, m sue 1 quano1 ies a1> o prn ucc payrng igneous rocks. 

placer dcpol-lits, h mi late ly been cfo;tinctly proved in sc\-eral cases, in 
other part1> of the world, and should be borne in miHd.* 

011 the Nicola River, gold in thin scale:; has been found for about Gold on the 

eighteen miles above its con fl ttence with the Thompson. This diRtrict Nicola. 

is also based entirely on volcanic rock s and the remarks made in con-
nex ion with Nicoamen may apply to it also. · H il:l possible, howeYer, 
that fine gold may in some im;tancel:l have been carricll far by the 
agency of ice and currents to which the distribuLion of material in Lbc 
latcl' porLion of the g lacial period is due. 

Tranquillc River, flowing into Kamloops Lake, was worked before Placcrs.oftho 
Tranqmlle 

1862, and has afforded occupation to a, varying number of miners every River. 

year since. Of late years it has fallen almoBL entirely in Lo the hands 
of Chinamen, of whom an average number of twenty to thirty arc 
usually at work. The. placcn; on this stream at one Lime y ielded 
largely, aml the Chinamen are l:luppo;;ed to make over fifty dollars a • 
month on it sLill, though it is impossible to al:lcerLain this with any 
certainLy . The gravels worked are those forming the banks or bed of 
the ;;trcam, or flati; immediately adjacent to it. The flats arc in a few 
places pretty extensive, buL shallow. 'rhc bed rock ii; of the Tertiary 
volcanic series already described (p. 11 '7) but it is probable that the 
gold has originally come from older rocks which may be exposed 
further up the str eam, as it is in larger particles in the upper 
r eaches. It has been found for a distance of eight mile::; iu all from the 
mout h. MosL of the gold is scaly, and mixed with it arc particles of 
platinum, similar in shape and size to those of gold. Besides Lhc Platinum. 

gravels near the level of the pre;;cnt stream, au older scrim; is exposed 
in banks about 100 feet high on it::; cast ::;idc, and arc in tcrstrntified 
toward the summit wiih the white silt deposit. Th e gravels are 
bedded, and the stones well r ounded, r eaching in some cases a diameter 
of six or eight inches. The deposit is evidcnLly a remnant of a rough 
delta formed by t he Tranquille when the waLer of Lhc lake was at a 
higher level, in t imes immediately suecccding the glacial period . lt 
should contain gold , but I could not learn that it had been found to do 
so in paying quantities. 

At Louis Creek, on the lower part of the NorLh Thompson, goltl in Gold on the 

paying quantities bas been discovered, and was at one time worked. ~~·:th Thomp

Some gold has also been obtained, I was informed, in a small l:ltream 
near the saw mill, on the west bank. The rocks of the North 

• See especially R. Ditintrce on mocles of occurrence of gold in Austra.lia, Quart. J ourn. Geol. 
Soc., Vol. XXXIV, p. 431. 
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Thompson are elsewhere described. They hold blackish schistose or 
slaty layers, though probably older than those of Boston Bar. 

The conLinuation southward of the slaty rocks of Boston Bar, on the 
Coquihalla, has already been described. N otwithsLanding the simil
arity of the formation, however, little gold has been found on this 
river. Good prospects ham been obtained on Ladner's Creek, and also 
on Pierre River, which is the next tributary below it. There is little 
gravel deposit in these valleys, and the sLrcams are rapid and full of 
boulders. 

Gold and Three and a-half miles above V crmilion Forks, o~ the SouLh Similka
§\~iJi~'i:,~~~~e moon, gold mining has been carried on for several years, though never 

employing a large number of men. A few Chinamen were working 
here at the time of my visit in 1877. The gold is obtained in the 
gravel of the lowest terrace-fiat, which never rises over about twcnLy 
foeL above the rive1'. This rests on the worn surface of the Tertiary 
clays and shales, which form the bed-rock, and have been reached in 
many places, but only when the river is at its lowest stage, thus 
restricting the season of profitable mining. The gold is generally 
found in coarse scales, and is mixed with a considerable proportion of 
})latinum in similar sized pa1·Liclcs. Of this latter metal Messrs. 
Allison & Hayes secured for me abot1t an ounce, by requesting the 
Chinamen to save it. The g ravels hold many coarse pebbles, large 
stones and even bouldcri;. These are chiefly of greenish rocks like 
those of Whipsaw Crook, but also include Tertiary igneous rocks and 
granite. The sotu·ce of Lho stones of the gravel should be that of the 
gold, and the evidence favours the belief that it is derived from the 
green series above referred to, or from the slaty rocks associated with 
these. It is remarkable, however, in this case, that no paying deposits 
of gold have been found on Whipsaw Creek itself. 

Placers on 
Rock Creek. 

The Tulameen, or North Fork of the Similkameen, though yielding 
abundant 'prospects' has never, I believe, afforded remunerative 
employment to a large number of miners. 

Further down the Similkameen, gold has been found in a few 
places, notably in the vicinity of the Twenty-mile Creek, where it 
was worked for some years. In the canon near the forty-ninLh 
parallel a considerable quantity of gold ·was got in 1858-59-60. This 
region soon abandoned by the whiles, was worked for years by 
Chinamen. 

Rock Creek continues to afford profitable employment to a few men. 
"About a mile from its mouth paid well, in some instances yielding as 
much a;; $100 a day, but generally from one to two ounces. Some of 
the benchc also paid, in one cat.e yielding half an ounce a day to the 
hand during the season's work. The best paying ground was where 
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the Creek crossed a belt of soft slate rock; in following it up the cover 
was found very soft and deep."* 

Gold in small quantities has been found on several streams flowing Mission Creek. 
I 

into the Okanagan Valley, but the only one of these which has proved 
of importance is Mission Creek. The locality worked is situated about 
seven miles from the mouth of the stream, where it is found issuing 
from a narrow rocky gorge, into a wider valley. Some years ago 
mining was carried on in the bed of the Creek, and very good pay got 
for a time, in a reach of about half a mile below the gor~e above 
mentioned. Two or three ounces of gold were obtained per diem to 
the hand in some instances. No remunerat ive ground was found Paying ground 

b 'h - Th · · . . th limited. a ove " e gorge 01· canon. e mrnmg now 111 pL'ogress is on e 
lowest bench, or river flat, the 'pay dirt' in the McDougall's claim 
(which was the best at the time of my visit in 18'7'7) being a 'cement,' 
or gravel con olidated by calcareous mat ter , which is probably local in 
origin. This rests upon a 'bed rock' which the miners call a rotten 'Bed rock.' 

slate, but which is really a dark colored bed of the Tertiary formation, 
which here overlaps the older rocks. The gravel of the flat rests on 
the Tertiary beds, which a little further from the canon become 
yellowish, and paler in tint, bul arc all fine-grnined clays or shales. 
Nodul es of iron-stone derived from the Tertiary arc abundant in t he 
gravels, but were not observed in place. The pay dirt in the McDoug-
all's Claim is abouL three feel thick, and has to be stripped of eight 
feet of useless gravel. It was wheeled in barrows to the river, about 
twenty yards, and washed in two lengths of Loxcs, though as all the 
gold is coarse, it is slopped for the most part at the first riffle. 

DIAGRAM REPRESF;NTING MODE O>' OCCURRENCE OF GOLD. MISSION CREEK. 

a. Recent gravels. c. Auriferous gravel. 
b. Crystalline rocks. d. Tertiary deposits. 

e. Line representing present bed of stream. 

The rocks seen in the canon are gneissic, of the character of those 
so extensively developed east of the south end of Okanagan Lake. 
About a quarter of a mile from the lower end of the canon they are 

•.Report of Progress 1876-77, p.143. 
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very regularly: arranged, but lower down are cut by faulis and traversed 
by quartz veins. At the lower end of the canon the Tertiary deposits 
overlap these rocks, as above noted. Gold has been found in gravels 
resting on the SUl'face of i.hc old rncks, but in irregular pockets formed 
by the uneven hollows into which they are worn. It is not until these 
gravels are found Hprcading more widely, and in thicker masses over 

Possible Ter- the Tertiat·y beds, that the richer gold depo its occur. The precise 
tiary placers. 

jnnction of the Tortial'y with the lmderlying rocks was seen in one place. 
The latter were superficially decomposed and shattered, and passed 
upward into a clayey brcccia which was soon followed by clays and 
shale::;. Ilad the lower bed of the Tertiary been a water-formed 
conglomorato, instead of having the character above described, it 
would probably form a rich gold-bearing horizon. Such water-worn 
materials marking tho courses of streams of pre-Tertiary age must 
occur in many places throughout the gold-bearing districts, and though 
now difficult to find, may probably, if discovered, yield rich returns. 

The richest dopoHits of Mission Crock h:tve doubtless been already 
worked, but it is not im1Jo;;sihlc that some of them would pay for 
working again, at pt·cc;cnt prices, or that some of the higher benches 
might yield profitable returns by the hydraulic method. 

Gold on Oberry Creek, a tributary of the Shuswap H,ivcl', has yielded a con-
Cherry Creek. · d bi St era c quantity of gold, and still gives employment to a few white 

miners and a number of Ohinamen1 The portion of tho creek which 
has proved remunerative is that paet of the South Fork extending 
for about three and a-half miles above its junction with the North 
Fork. The actual valley of the stream is hero a narrow depression 
about 225 foot in depth, wb ich scores the bottom of a broadly rounded 

Mode of forma- valley, beyond which the mountains ri::Je. This valley must have 

l
tion old' ~hte val- existed and carried a stream Rimilar to the present in pre-glacial 
ey an 1 s 

deposits. time;;, and it appears highly probable that the pre-glacial stream 
occupied, at least in part, the actual river course now pursued by its 
successor. When the glacier-ice-which doubtless extended thus far 
from the axis of the Gold Range-retreated, leaving the valley blocked 
with moraine material and bouldcr-cbydue to action at this time, or in 
that immediately following it, the stream again taking its way down 
the valley began anew to excavate its bed. The soft materials were 
rapidly removed, the stream at first changing its bod frequently, but 
at last subsiding into the deep narrow valley in which it now flows. 
ln some places this would appear to be identical with the original 
valley, while in others it is probable that a new com·se has been 
cut out in the rocky floor of the wide valley, leaving the old chan
nel yet but'ied with drift on one side of the pt'esent. The canons 
with steep rocky sides may represent such places, in which the stream 
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has abandoned the })re-glacial channel, and cut for itself a more direct 
course across some projecting rocky point. 

. . . . 
. . ·;. · .. 

DrAGRAM SrrowrnG PossmLE Pos1T!ON O>' PRE-GLACIAL CHANNEL OF CrrF.RRY CnE1,K. 

a. Auriferous gravel. b. Boulder-clay rind overlying drift. 
c. SI:ity rooks with water-worn surfaces. 

Such is a theoretical accollnt of the Cherry Creek Valley, which is, Metkh.od of 
· wor mg. 

I believe, borne out by the facts, and if so becomes available as a 
valuable clue in tracing out the gold deposits. The nature of the clays 
and sands filling the valley has alrnady boon referred to on page 141. 
Gold was originally worked in the bed. of the stream by wing-damming, 
and this mode is still followed; but at the time of my visit in 1877, the 
best paying claim was one owned by Messr l:l . Christian & Schneider, 
which ·was situated on a little bench, about thil'Ly feet above the 
Rtream. The outer edge of this bench, and. the slope between it and 
the creek, is composed of rock, in following the surface of whi ch under 
the bank, it ii:! found Lo be covered with from five to eight feet of rough , 
boulde1-y gravel, which consLiLutes the 'pay dirL. ' The rocky surface 
is also found to be smoLhly water-worn, and to slope away beneath 
the bank, and is soon buried. under a great thicknes:; of the stony clays. 
It would a1)pear that the course of the pre-glacial stream was here to Phrobable old 

c annel. 
one side of the present, an idea confirmed by the facL that the bed-
mck is found to slope away under the bank in the same manner in two 
other places at an extreme distance of abouL 300 yardti. It is by no 
means improbable that this channel may leave the present, and rlln-
ning round to the lefL of the little hill at the canon which separates the 
upper from Lhc lower workings, may again join the pre:;cnt valley. lf 
such a fact can be pl'oved for this or any other similarly circumstanced. 
part of the stream, a considerable area of ' deep diggings' would at 
once be defined. 

The claim above-mentioned was yielding, I was told aL the time of Yield. 

my visit, about $10 a hand for each working day. The bank overlying 
the 'pay dirt' was being removed by the hydraulic method. During 
the autumn of 1877 a nugget worth $130, besides two otherti worth 90 
and $40 respectively, were obtained. in this claim. 
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The prevalent rocks in this part of Cherry Creek are blackish slates 
and shales, which are traversed by many quartz veins, including those 
which held the silver mentioned on a subsequent page. The gold 
obtained here is worth from $15.60 to $16 per ounce, containing a 
considerable percentage of silver. · 

Scotch Creek, flowing into Shuswap Lake from the north, has yielded 
some heavy gold, but no mining is now going on there. 

About fifteen miles from Clinton, near the stream which flows from 
Kolley's Lake, Mr. F. W. Foster has discovered a quartz vein, a sample 
of which has yielded on analysis, in San Francisco :-Gold, 1·21 ounces; 
silver, 2·43 ounces to the ton, with + of one per cent. of copper. 

Specimens of pyritous quartz from the veins of the vicinity of Cin
nemousun Narrows, mentioned on p. 100, have been examined by Dr. 
B. J. Harrington, but prove to hold little of value. Two samples 
yielded traces of gold, and one of them 0·088, the other 1·02 oz. of 
silver to the ton. 

Localities of CoAL AND LIGNITE.-The circumstances bearing on the character 
occurrence of . . ""' . 
coal and lignite and extent of these beds, berng premsoly those auectrng the strata as a 

Silver at Ilope. 

Silver ore of 
Cherry Creek. 

whole, have been discussed at as groat length as the present report 
admits, on previous pages. It will only be necessary here to mention 
the different localities, and refer to the page on which an account of 
each will be found. Coal and lignite are only known, within the area 
now in question, to occur in the Tertiary rocks, a circumstance which 
imparts to these later beds a peculiar interest. 

Fuels which, without impropriety, may be called coal, have been 
found only on the North Thompson (p. 113), and near the junction of 
the Nicola and Goldwater Rivers (p. 122). Lignite coal occurs at 
the latter locality, at Guichon's or Ton-mile Creek (p. 126), on the 
North and South Similkameen (pp. 130, 132) and at Hat Creek (p. 120). 
It is also reported to occur on the Fraser, near Lillooet, on the 
Thompson not far below Kamloops Lake, and on the upper part of 
Kettle River. 

SrL VER.-Of the deposits of this metal near Hope, few particulars in 
addition to those already given in the Report of Progress for 18'76-'7'7, 
p. 131, have been obtained, nor has any work lately been performed 
hero, though attempts haue been made to sell the property. Mr. J. 
li'raser Torrance, however, states that the rocks in the vicinity of the 
vein, and forming the higher parts of Silver Peak, are conglomerates. 
These arc probably of the J aokass Mountain series. 

The ·occurrence of rich si!Yer ore at Cherry Creek has been known 
for some time, and an attempt to develop the deposit, made some years 
since, while resulting in a con iderable expenditure, was not prosecuted · 
far enough to test thoroughly its nature and extent. At the time of 
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my visit, in the summer of 1877, it was impossible to tell the exact 
course of the lode. It crosses Cherry Creek obliquely, and, I was Character of 

informed, had originally been traced for about seventy feet, chiefly i.n tho deposit. 

the bod of the stream. All the ore at first visible had, however, been 
excavated and a couple of small shafts sunk on the lode, from which 
ore was obtained, but which wore subsequently invaded by the stream 
and completely filled with rubbish. The deepest shaft was said to be 
thirty feet, and it was abandoned on account of the disappearance of 
the lode, which first became very narrow, and then seemed to be 
completely pinched out. On the bank of the stream, on the presumed 
line of continuation of the vein, an adit was begun, but driven for 
fifteen feet only. Small and rather irregular veins, which appear to 
hold rich ore are visible in this. The slaty rocks through which the 
lode runs are greyish and blackish-grey. They change their direction 
of dip rather suddenly ne::tr the month of the adit, a circumstance 
which may be connected with the pinching out of the vein at this 
place. On the opposite side of Cherry Creek, some yards further up 
stream, and in the direction which the lode may be presumed to 
follow, a mass of quartz traverses the slates, but appears to be quite 
barren of valuable minerals. 

The accessibility of Cherry Crock, and the cheap rate at which Richness of the 

supplies can be obtained there, as compared with Cari.boo and other ore. 

mining districts of the Province, should encourage further prospecting 
in this region, and especially the complete testing of the value and 
extent of the original locality above described. The ore is probably 
freiborgite, with a little galena and blende, in a quartzose gangue. 
Fragments broken from a mass of the richer quality of the ore 
weighing about twenty pounds, so as to represent all parts of it, 
yielded to Dr. Harrington on assay at the rate of 658·43 ounces of 
silver to the ton. 

Pellets of argentiferous galena found in the sluice-boxes on Cherry Other argenti

Creok, above the known lodes, assay at the rate of 220·93 ounces to forous deposits. 

the ton, and show the existence of lodes not yet discovered. Quartz 
veins are numerous in the surrounding district, and some of them 
were observed to contain galena which, judging from that above 
mentioned, should also be highly argentiferous. About two and a half 
miles up the north fork of Cherry Creek, a rather irregular mass of 
quartz, formed apparently by the intersection of several smaller veins, 
is found. From this, several tons have been blasted, and a sample 
assayed yielded, I am told, $300 worth of silver to the ton. This 
assay, however, represents a portion of the rock much richer than the 
average. Specimens collected by myself gave, on assay by Dr. 
Iforrington : -

11 
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oz. 
Silver...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·254 
Gold ........•...................... .......... ......•. 0·058 

In the walls of the canon below the first-described lode, a very well
defined vein is seen in the cliffs on both sides of the river. A vertical 
section of about 150 feet is thus made, showing the vein to be over ten 
feet thick in some places, and never very thin. It does not appear 
to be richly metalliferous, but holds some galena, with spathic iron 
and iron pyrites. 

Small pellets of native si lver have been found in gold placers on 
the Similkameen and on Mission Creek. 

lRoN ORE occurs in considerable quantity in Cherry Bluff, Kamloops 
Lake (p. 118) and on Iron Mountain (p. 122). It is also reported to 
exist in a vein eight feet wide, in a ravine half a mile below Nicoamen, 
but this locality was not visited. 

COPPER-In small veins at Copper Creek (p. 116) and at Cherry 
Bluff, Kam loops Lake (p. 11 '7). In schists at Copper Island (p. 98), 
and in traces in other localities on Shuswap Lake. Fragments of rich 
copper ore, and of native copper, have been found on the Thompson.* 
Pellets of native copper alAo occur occasionally in plnces 011 the FraAer, 
and have been found on the Simillmmeen. Near McDonald's Creek, 
running into Nicola Lake, fragments of rich copper ore were found, 
which did not appear to have travelled far. 

BISMUTH-In long, prismatic crystals of the sulphide, enclosed m 
thin veinR of quartz, was found to occur on the 11orth-east Aide of 
Little Shuswap Lake, a mile and three-quarters from its upper end. 

MICA-Occurs iu largo cryAtals, in veins in granite rocks in the 
vicinity of the North-east AL'm of Shuswap Lake, and may possibly be 
found in deposits of commercial value. 

LrnESTONE-While abundant in some localities, is altogethet· wanting 
over considerable areas, and from the rough character of the country, 
it cannot be carried far for ordinary purposes. It may be useful to 
enumet·ate the localities in which it was met with in the vicinity of 
roads, travelled routes and rivers. 

About four miloR above Hope, on the same side of the Fraser, a lime
stone bed occurs. Lime has been made from it, but it is reported to 
be of poor quality. 

On the main waggon road, limestone occurs at a little more than six 
miles above Yale, but il:l siliceous and unfit for buruing.t Three-

• Report of Progress, 1876-77, p. 148. 

t Report of Progre8s, 1871-72, p. 63. 
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quarters of a mile beyond the thirty-ninth mile-post, a grey, laminated 
limesto11e is seen in the cutting at the side of the road. It is not over Limestone on 

100 feet thick, and probably considerably under this thickness, but Waggon Road. 

appears to be pure and suitable for making lime. At a short distance 
above Spence's Bridge, massive limestones appear on the road, and 
continue for some miles on both sides of the river. They are often 
well exposed and of good quality. Similar limestones also occur in 
many places on the Bonaparte River. Marble Canon is walled almost 
throughout'its length by limestone, which also forms entire mountain 
masses between Clinton and the Frnser. On the North Thompson as 
already mentioned, (p. 82), limestones were observed in several places. 
Of these the nearest outcrop to Kamloops, is six and a-half miles off, Limestone near 

. • Kam loops. 
opposite stat10n picket 4,275 of the Railway location lme of 1877. It 
is pure, and would make good lime. On the north ban¥: of the South 
Thompson, ten miles above Kamloops, extensive exposures of good 
limestones are also found. (p. 80). Limestones appear on the shores of 
Great Shuswap Lake in a number of places, of which the most notable Limestone on 
. b d h ·1 h f c· N Shuswap Lake. is a out one an t rec-quarter m1 es sout o mnemousun arrows, 
on the west shore. It has been altered to a rather coarsely crystalline 
nearly white marble, and though often rather shaly in its bedding, has 
thick massive layers at intervals and is in the aggregate, of great 
thickness. The weathered surfaces along the shore are now uniformly 
grey, and curiously pitted. It is very pure in most places, would 
make excellent limo, and is well situated for shipment. Just north of 
the firnt rocky point on the west shore, at the mouth of the Shuswap 
or Spallumsheen River, a similar marble is found in great thickness. 
It is highly siliciou in some places, but there are bands of considerable 
width which would make good limo. On the south-east shore of 
the western arm of Shuswap Lake, marble and limestone are found in 
numerous localities, and are in some instances suitable for burning, 
though it would be necessary to avoid the impure and silicious layers. 

On the south side of the dry transverse valley which connects those 
of the Shuswap or Spallumsheen, and Salmon Rivers, a bed of white 
saccharoidal marble crops out. It appears to be pure, and would 
probably yield good lime. On the upper part of the Salmon River a 
small outcrop of limestone occurs. It is of poor quality. 

At the lower end of Grande Prairie, before the bridge across Salmon Limestone near 

R . · h d l' t · t · l 'd f h d head ofOkana-lVCl' is r eac e , imes one occurs in a cu ting at tie s1 e o t e roa . gan Lake. 

It is also seen in large masses in the hills on the opposite side of the 
valley. Between the head of Okanagan Lake, and the north end of 
Long Lake, limestone of good quality occurs in the immediate vicinity 
of the road in abundance. It is unnecessary to particularise localities. 
Five miles above Mr. Vernon's house, on Coldstream, limestone from 
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which good lime has boon made is found on boLh sides of N olson's or 
DuLot's Creek. Similar limestone is again found south of the Camel's 
Rump, three miles from Bull Meadow, on the old trail to Cheery 
Creek. 

Limestone at The limestone at McDonald's Creek, on Nicola Lake has already been 
Nicola, Osoyoos . 
Similknmoen, described. (p. 75). Part of the bed is quite pure and excellent lime 
etc. has been made from it. 

Good building 
stone scnrcc. 

Rocks of the 
Coast Range. 

Rocks of the 
Interior Pla
toau. 

On the west side of Okanagan Lake, a few miles abo-ve the Mission, 
beds of limestone probably sufficiently pure to make good lime come 
out, on the tr:til. Seven miles north of the north end of Osoyoos Lake, 
on the trail which follows the western bank of the valley, a whiLish 
marble, probably averaging about fifLoen feet in thickness is found. It 
ap]Jears to be suitable for burning. On the Similkarnoen thick lime
stone boJs form a part of the altered Rerios at the Twenty-mile Creek. 
(p. 85). Some byers arc moderafoly pure. The colour varies from 
grey-blue to whitish and the tcxtm·c iR sometimes coarsely crystalline. 
On the Sumallow river-as described on page 69-limcstonc is found 
which is uRtutlly bluish and thin-bedded, but often becomes blotched 
with white, or oven entirely converted into a white coarse crystalline 
marble. 

BUILDING STONE.-Wood being almost exclusinly used in buildings 
of all kinds, the need of building stone is not yet much felt, but in the 
event of the construction of a railway largo quantities of thiA material 
would be required in \arious localities. So much disturbance and 
crumpling of the rock masses has, however, occurred since their 
partial or complete induration, resulting in the shattering of all the 
beds, that the scarcity of homogeneous rocks suitable for building 
purposes, is truly smprising. These, however, occur in certain places, 
and a few notes may be useful. It should be borne in mind, however, 
as a general principle, that wherever it is admiRRible to substitute 
rubble masonry for ashler in the course of construction, ihe relative 
difference in favour of the former will be much greater than in mo:lt 
othee disLricts. 

By wbaLovor route a railway may traverse the Coast Range, there 
will be little difficulty in procuring any required quantity of granitic 
or dioritic rocks, of the mnrnl grey or blackish tintR characteristic of 
those in that region. It will only be necessary io chose those localities 
where the rocks al'o most. favourably sitnatcu for quanying, and most 
conveniently divided by planes of bedding or joinLago. All rocks of 
this class arc, however, hard, and oxpom;ive to dross, though in most 
cases very durable. 

In the Interior Plateau resouecc will probably be had to the ignoom; 
rocks of the Tertiary period, which arc there widely spread. Some of 
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these, especially the more porous basaltic varieties, may be worked 
easily, bnL as many of those rock8 <lccomposo very readily, it will be 
necc8sary in selecting them to examine the natural ouLcrops with care, 
in order to ascorLain their q nality in Lhi8 respect. 

With few e.xcc11tions, tho limcstono8 noticed in foregoing pages Limestone o.nd 
· L 1 1 b 'l<l' b . ] sandstone. arc q u1 o va uc css as m mg stone, crng genera ly traversed in all 

directions by fl.aw8. S:1ncl8tonc which might properly be called. free-
stone can scarcely be said to exist in the district, except in the area of 
Tertiary coal-bearing rock8 at the junction of the Nicola ::incl Coldw::itcr. 
In Coal GuUcy Lhc san<lstonc might easily be quarried, buL for perma-
nent WOL"k it would be necm;sary to reject certain layers which show 
11 natural tendency to disintegration. 

Kamloops Lake, with the lower part of the North Thompson, the Buildin!( "tones 

S th Tb d SI L k ,. . L f . l on Kamloops on ompson an rnswap a · es, 1ormmg pat· s o a srng c system Lake and con-

f · bl t · I i' 1 l't ·b t k nectod waters. o nav1ga c wa ors, matcrrn s rom any ono oca i y may o a on to 
any other with compm·::itivo case. On Kamloops Lake tho only bods 
which I have seen which appom· suitable for anything but tho roughest 
masonry arc, the columnar bmmlt described as occurring on the eastern 
flank of Battle Bluff, and the beds of tufaccous sandstone which form a 
bold cliff on the south side of the lake, nearly opposite Tranquillo. 
Neither of these rocks has been quarried, however, and. it is impossible 
to tell with certainty whether blocks of suitable size could be obtained 
free from .flaws. On the Sot1th Thompson, the granitic rock already 
referred to (page 81) occurs at a distance of about twenty-five miles 
above Kamloops. It is situaLcd at the water's edge, aud might, I 
believe, be quarried in blocks of considerable size if <l.csired. A similar 
material is again found ou the north-west 8idc of Little Shm;wap Lake. 
On Great Shuswap Lake, besides granitic rocks, the beds of marble 
described as occurring south of Cinnomousuu Narrows, and. at the 
mouth of the Shuswap or Spallumsheon River, boih appear capable of 
yielding la1·go blocks, which, as compared with mo:;i of the rocks of 
the district, would bo worked with case. They aro well situated for 
q ual'l'ying, wiLh deep water alongside. 

With the exception of certain clayey bedi:i in the Tertiary deposits, Brick clays. 

no clays suiLablc for the manufacture of bricks of good quality were 
ob::;crved in the dititrict now reported 011. The Tertiary clays arc only 
locally exposed, occur in thin beds, and arc besides frequently rather 
too hard to be easily disintegrated by the ordinary processes. Plastic 
bluish clays occm toward the base of the drift deposits, but arc charged 
with stones and boulders to such an oxlcnt as to render them useless. 
The white silts, though r-;o extensively spread, arc in most pluccs 
incoherent, and would. generally yield a weak, porous brick. Somo of 
the finer layers give a brick of considerable strength, but still unsuited 
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for permanent structm·os in the rapid alternations of tempcraLurc, wiLh 
severe winter frosLs, which prevail in the interior region. 

GENERAL CONCLUSIONS, AND REMARKS ON THE ROCKS OF 

BRITISH COLUMBIA. 

It is by the slow and laboriom; processes of accumulation of many 
observations, and the attempted coordination of these in every probable 
manner, alone, that the interrelation and foreign equivalcncy of the 
rock-formations of such a region as that portion of the Cordillera 
system included in the Province of British Columbia, can bo ascer
tained. In a country in which the beds attributable to the later 
Tertiary arc frequently, and over considerable areas, found tilted at 
angles of thirty degrees from their original horizontal position, as is 
the case in the sou thorn part of the Province; a district easily 
accessible in all its parts, and correctly represented on maps of largo 
scale, would be req uirod to enable a geologist to ascertain satisfactorily 
the structural details of the older rocks. It is unnecessary to say that 
no facilities of the kind mentioned arc available in British Columbia, 
and that, in consequence, the dotailetl examination of sections must bo 
narrowly restricted, while it is endeavoured, by observations of an 
extended ohai·actor, to trace the general distribution of certain woll
dofined groups. When it is remembered for how many years largo 
geological parties have been occupied in the exploration of the corres
ponding region of the Pacific slope, whore crossed further south by 
the Union and Central Pacific Railways, where the surface of the 
country is seldom forest-clad, and unincumbered with glacial deposits, 
and withal how many points, there still remain in tloubt, it becomes 
scarcely nocc sary to enter further into the difficulties met with in 
arriving at a satisfactory classification of the rocks of British Columbia. 

Tertiary rocks. · As compared with the Tertiary rocks of the parts of the Province 
described in earlier reports, those of its southern portion show some 
important differences. As above mentioned, they have, in most cases, 
been considerably flexed and disturbed, and it is seldom that nearly 
horizontal flows of igneous materials, at all comparable to those of the 
north, are found. Thero is, too, a difference in composition of the 
igneous rocks. Those of the north become felspathic and tufaceous in 
the vicinity of the ancient vents, but in the south a more acidic 
character is found to preponderate throughout, and true basalts are 
rare, and, so far as can be ascertained, probably most abundant in the 
the highest part of the series. While the major part of the Tertiary 
series appears to be represented by a great thickness of volcanic 
rocks, truo water-formed sandstones and argillaceous bods, often 
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holding coal and lignite, aro frequently found at the base. Like those 
to the 11orLh, they adhere to tho overlying volcanic products, amr even 
become interbcddcd with them, ati in the section norLh of Osoyoos 
Lako (p. 12D). Volcanic materials arrangocl in wator, and forming 
somotimcs vory fino-grained and woll-bodclocl tufacoous sandstones, are 
ofLon prosonL in important th icknosti. 

Wh Lhor the lithological difference of vat·iot1s parts of the volcanic Possib.lo dilfer-

k f I T . . j' 'd bl cl' . . ., . oncesmago. roe so t rn 0t·tiary may mt 1cato cons1 era c 1vcrs1ty in age, 1" is 
at present impostiiblc to say. But apal'L from the grcaLcr amount of 
distu1·bance which the southern portion of the series has suffered, 
there arc othor reasons for believing that the pet·iod of greatest 
volcanic activity in the Tertiary occurred progressively later toward 
the northwcstcrn })Ortion of the Interior Plateau. As mentioned, 
however, in a provious report, no instance of volcanic rocks of post-
glacial age has anywhere been met wiLh. 

As remarked by Mr. S. H. Scuclclcr, in his note on the fossil insects )'lantand . 

bL · cl f' th T t' i . £' tl tl t f th u · rnsoct rcm111ns. o amc rom e er ·iary roc...:..o o 10 sou lorn par o c .i: rovmcc, 
it is notablo that, of forty t:ipccics now described by him, from thrco 
localities in British Columbia (Quesnel, Nicola and Similkamcen), 
none arc found in more than a singlo place, a fact indicating either 
a difference in age of the several deposits, or a very rich insoct 
fauna. 

The plants recognized in these beds arc enumerated in another 
place, but these depend so mud1 on the surroundings of' each par
tiCL1lar locality, that, in the absence of la1·gc collections, they offer 
comparatively little aid in tracing out the minor subdivisions of 
the Tertiary, especially as between places widely separated in 
latitude. 

We may therefore probably err little in continuing to call the Thcrockspro

Tcrtiary deposits of the inLcrior, as a whole, Miocene, and in corrcl- b•ibly Miocene, 

aLing them with the beds attributed to the t:iamc period to the south-
ward in the basin lying east of tho Sion·~• Nevada. 

No beds known to represent those included as Eocene, under any 
of tho classifications employed in Lhc \V cstcrn States, have yet been 
found in British Columbia. 

Of the coal-bearing Upper Cretaceous rocks of Vancouver Island and Cretaceous 

the coast, no mention need be made in the present connexion. They rooks. 

have not been recognized in the region now under notice, though it is 
pot:isible that some ef the strata now included in the Jackass Mountain 
series may eventually be found to be equivalent in age to the coal
measurcs of N anaimo and Com ox. The Cretaceous fossils so far 
obtained on the mainland appear to belong to a single well-marked 
horizon representing that best defined palreontologically in the Shasta 
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group of the Californian goologistl:l.* .Fossils of this ago wore first 
discovered in the rocks of Tatlayoco Lake in 1875, and it was then 
vonLnrotl to conclato those on lithological and stru,tigraphical grouudi; 
with tho;;o previously included in the Jackass Mountain group by 
Mr. Selwyn, but in which no fo8sils had at that time been found. 
This classification has boon shown to be correct by the di:;covory 
in 1877 of the fossilti referred to on a former page, from the typical 
localities of the Jackass Mountain rooks, and fossils of the same 
group have also been collected iu rockti between Fountain and Lilloooi, 
and in the upper part of the Skagit Valley. The last named place is 
about two hundred and twenty mile:; south-eastward from Tatlayoco 
Lake. 

Thotie rocks, in all the localities above mentioned, occupy an anala
gom.i position in the eastern ranges of the Coast or Cascade Mountains. 
They arc closely folded togetho1· with the older rocks, on which 1.hoy 
appear to rest quite uncomformably. Their mato1-ial iti usually arena
ceous, but conglomerates are exLern>ivcly Jcvelopcd in i;cveral parts of 
t.hc series, and argillaceous bods arc not altogether wanting. The 
sandstoncl:l may, for the most part, appropriately be styled quarizitos, 
but often contain a large proportion of fclspathic material derived in 
most cases from the degradation of neighbouring granitic rocks, but 
possibly in some instances in part clue to contemporaneous volcanic 
activity. The quartzitcs arc of greenish, greyish, and blackish tints, 
but seldom have the dense cherty character of those of the older rocks. 
The conditions indicated arc littoral, and as no rocks of Cretaceous 
age have been found to the eastward of the line of deposits just 
referred to, over the entire area of the Interior Plateau and Gold 
Ranges, it is evident that the eastern shore of the earlier CrcLaccous 
sea nearly followed the line now marked by the north-eastern margin 
of the Coast Ranges, (which have been elevated subsequent to that 
time,) from the southern boundary of Britit:>h Columbia at lcm>t mi far 
north-westward as the vicinity of Tatlayoco Lake, in 52° north latitude. 
Beyond this point, it is probable that future investigation may enable 
us to trace the deposits of the Cretaceous sea north-eastward to the 
Peace River country, where they may have inosculatccl with those of 
the Groat Plains. To the south, the evidence favours the belief that a 
pretty continuous land barrier separated the Cretaceous ocean of the 
west from that covering the present area of the Great Plains. The 
westcm margin of the Pacific of the Cretaceous period touched, as 
Clarence King has shown, the Blue ])fonntainH of Oregon, and ihonco 

•It may bo stated, however, that durini: tbo field work of 18i8, not yet reported on, fossils 
apparently of the same Shast" horizon bave been found in rocks closely associated with tbe coals 
of Quatsino Sound, Vancouver Island. 
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trended south-westward to Mount Shasta, and from this, according 
to "Whitn ey, still further southward, following the western ::;lope of the 
Sierra Nevada, which had been nprai sc<l at a previous period. 

The thickness of the Tatlayoco or JackasH Mountain group is great. Thickness of 
' 'l'allayoco or 

On Tatlayoco Lake it probably does not fall i-;hort of 7,000 foot; as Jackass moun-
. bun group. 

shown near L11Jooct and behind Boston Bar, it is represented by 
nearly 5,000 feet of rocks, and on the Slrngit a measured ticction 
included 4,429 feet without comprising the entire group. 

In regard to thotic Palmozoic rocks of the Interior Plateau region Palmozoic 

which have been grouped under the general name of the Cache Creek rocks. 

series, the rcmarkti as to their relation with the Victoria rocks and 
those of the Cascade and Rocky Mountains, made in the preceding 
report,* still hold in most points. In the region here reported on, 
however, characteristic fossils of Carboniferous age have now been Cache <;:reek 

b · d · J 1. ' · 1 dl•t• l l 1.. l h Carboniferous o tmnc rn tic 1mesoones rn sevcra a t 1 ion a oca itics, am L c 
association of these with the peculiar chcrty quartzites, and with 
contemporaneous volcanic products and scrpcntincs, clearly asccr-
taincrl in a number of places. These rocks arc, however, often much 
disturbed and highly altered, in consequence of which ncit her the 
actual 1:mmmit nor the base of the portion rcprcscn ting the Carboniferous 
period bas been fixed. It therefore remains uncertain whether any 
part of these rocks, which have so far been 8pokcn of as the Cacho 
Crock group, may belong to horizons higher or lower than the true 
Carboniferous. The thickness of the entire series is unknown, but 
must be very great. 

The greatest difficulty in the way of satisfactori ly correlating the rocks Pro!iable 

C . l d l . . eqmvalency of of the Cache rock group as typ1ca ly eve oped, with then· suppm;cd Cach~ Creek 

t . . h i· t b d . f l C ' C d R and Ca. cado rcprcscnta 1vcs 111 t c c is ·ur c region o tic oaso or asca c :..angcs, cry~ta llinc 

is found in the comparatively unimportant part which quartzitcs hold series. 

in those mountains and the great prcpondcra11cc of fol8patJ1ic and 
dioritic rocks. There is no evidence whatever to show that the region 
of the Coast Ranges was land in Carboniforous time; the recognized 
Carboniferous rocks are nowhere of a littoral character in their 
vicinity, being composed of very fine material, and including, more-
over, great beds of pure limestone. Neithcl' arc any fragments like 
the granitic and gncissic rocks, now so abundant in these mounttiins, 
found in the Cache Crock deposits. There is, therefore, every prolm-
bility that rocks of that age were formed wetitward over the entire 
region now occupied by the Coast .Ranges. There can be little doubt 
that the rocks of Victoria as CX])laincd in the report already referred Contemporanc-

' - ous voloamc 
to, and clscwhorc, arc also of Carboniferous age. They al'C for the accumulations. 

• Roport of Progress, 1876-77. 
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most part built up of contemporaneous volcanic materials, folspathic, 
diorit,ic, etc., which, when they arc mos(, alLered, closely correspond to 
the rocks of the Coast Ranges not alone in actual composit,ion but in 
lithological character, becoming gneisses, and diorit,ic and mieaccous 
schists. It is thus shown LhaL inLcnsc volcanic activiLy prevailed in 
the region of Vancouver Island in Carboniferous time, and that, to it 
the greater part of the thickness of i.hc beds there representing that 
period is due. It is highly probable that such volcanoes followed 
nearly the present coa::;t line, parallel to which the clisturbanccs of 
every pe1·iod have oeenrrccl, and it is not, unreasonable to suppose that 
the very abundant, introduction of easily metamorphosed volcanic 
material began westward, near the position of the present eastern 
margin of the Coai:;t, Ranges. Evidence of the interlocking of the 
quartzitcs with abundant . folspat,hic and other volcanic material, is 
also found in working out the sections on the ground. 

Composition of It is not intended to assert, however, that, the whole mass of the 
the Coast 
.ltanges. Coast or Cascade Moun t,ains is of Carboniferous age. The rocks des-

cribed as Triassic arc largely represented; and those of the JUl'assic 
Porphyrilc series of t,he Dean or Salmon River, and oven-as above
mentioned-of the Lower Cretaceous, are impor(,ant factors. It is 
also quite possible, and indeed probable, that older rocks arc brought 
to the :mrface at least, in some pa1·ts of the range, but none such have 
yet been recognised. It is clear, however, that, neither the chemical 
composition, nor the crystalline character of the rocks of Victoria and 
the Coast Ranges, can be addt1ced in :mpport of any theory assigning 
to them a g reat antiquity, and that the easy mct,hods of mineralogical 
chronology must be exchanged for more laborious surveys in the field. 

The Gold . · It has been supposed that the gneisses, miea-schists and similar 
R>tngcs possibly . . . 
older. rocks of the Gold Ranges boundrng the Intenor Plateau northcastward, 

have an origin similar to that above indicated for a part, at least, of 
the Coast Ranges. As stat,cd, however, in a preceding section of this 
report, they have a somewhat different aspect from these, with an 
appearance of greater antiquity, and it is by no moans improbable 
that the Cache Creek rocks may be found to rest unconformably upon 
them, though this has not yet been demonstrated. If so, they may 
form a portion of the oldest land of this part of the Cordillera system, 
representing the "Archrean" described by the U. S. geologists in 
Colorado and Utah. The rocks, as shown on the Shuswap Lakes, 
present, indeed, a striking resemblance to the Upper Archrean group, 
as defined by Clarence King. The precise relations of these and of 
the gold-bearing rocks of Cariboo and elsewhere, to them, constitutes 
one of the more interesting and important problems to be worked out 
in this field . 
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"'When it had been ascertained that extensive volcanic intercalaLions Ove_rlying vol-
. . . came rocki:;. 

occurred m the Cache Creek senes, it wm; natural to 1:mppose that Th~ Nicola 

certain other very oxtom;ivo volc[mic deposits, evidently older than series. 

those of the TorLiary, different from the Porphyrito group, and 
apparently in some places closely associated and flexed together with 
the Lypical Cacho Creek rocks, belonged also to that f:!erie:;. It has 
become neco:;:;ary, however, to 8eparate these, constituting a greaL 
formation, apparently of Triassic age, built up almof:!t exclusively of 
volcanic products, which have frequently a characteristically green 
colour, and hold, toward the bm;o, bcdi:! of grey, HUb-cryf:!Lalline lime-
stone, intimately mingled in some places with volcanic material, and 
holding occasional beds of water-rounded detritus. These iL.is proposed 
to call the Meola Series, from the very characteristic section of them 
exposed on the south side of Nicola Lake, where, also, the only 
determinable fossils l:lO far obtained have been collected. 

The limestone of McDonald's River, Nicola Lake, waf:! at first sup- Evi.dcnc~ of. 
. their Tnass10 

posed to be Carboniferous, buL Lho most diligent search failed Lo age. 

bring to light any characteristic forms of this ago, and, on the 
contrary, resulted in the discovery of the scattered joinLs of a 
crinoidal column, closely allied to Pentacrinites asteriscus Mook., of 
the Jurassic of the Black Ilills. It differs from this form, however, 
in some particulars, but in thol:le it approachel:l to, and is probably 
conspecific with, a Pentacrinites doubtfully referred to, P. asteriscus, by 
Hall and Whitfield,* and procured from beds of Triassic age in the 
Pah-Uie Range of Nevada. Apart . from other considerations, this 
mighL form a rather uncertain criterion of age, but in the same lime-
stone a Terebratula also occurs which can bo referred, wiLh very little 
rloubL, to the rather variable species T. Humboldtensis, which it:i also 
found in association with the crinoid above named, in the same locality 
in Nevada. 

As a further evidence of the Triassic age of these green volcanic 
rocks, their association with the argillites holding Monotis on Whipsaw 
Creek, already noticed, may be referred Lo, and their unconformable 
superposition on the Carboniferous limestones exposed above Kamloops 
on the South Thompson. The calcareous beds there lying at the base 
of the great igneous flows, hold rolled fragments of the cherty concre
tions and veins, of the underlying Fusulina-limestone. 

In the table, the relations and the cquivalency of the rocks of Bl'itish 
Columbia are shown in so far as at present known. The Rocky Moun
tain section on the forty-ninth parallel, is that detailed in my Boundary 
Commission Report. 

•U.S. Gcol. Exploration of the Fortieth Parallel, Vol. IV., p. 2.80. 



Pliocene. 

Miocene. 

Eocene. 

Cretaceous. 

Jurassic. 

Triassic. d 
:3 
~ 
0 
0. 
" ---- --------------/ ;;:i 

:§ 
d .... 

"' ~ 
Carboniferous. ~ 

0 .,,. 
"' .<:I ..., ... 
0 

"' OJ .... 
< 

Devonian. 0 
.<:I ..., 
.9 

Silurian. s:l 
0 

:;::: 
0 

"' U1 

Cambrian. 

Huronian. 

Laurentian. 

Tejon Group. 

l\.Iartinez Group. 

Chico Group. 

Shasta Grnup. 

East of Wahsatch I West of Wahsatck 
Jl!lou,nta1:ns. Jl-Irntntain11. 

Star Peak Group. 

Red Beds. 

Koipato Group. 

Permo-Carboniferous. 

Upper Coal Measures. 

Weber Quartzite . 

Lower Coal Measures . 

Sub-Carboniferous. 

Nevada Devonian. 

Ogden Quartzite . 

Ute-Pogonip Limeston e. 

Pogonip. 

' 



SECTION JN THF. ROCKY MOUNTAINS SECTION IN BRITISH COLU>!BIA, CHIEFLY WEST 
ON TUE 49TH PARALLEL. OF THF. ROCKY MOUNTAIN REO!ON· 

Not recognized; land probably at a high 
level. 

Volcanic rocks, sandstones, and argil-
litcs of tbe Interior Plateau, with lignite 
and coal - deposits of a fresh-water lake. 
Beds with marine fossils and lignite on the 
coast. 

Not recognized ; region possibly a land 
area. 

The Cretaceous has not been Coal-bearing series ofNanaimo Comox, &c., 
recognized in this part of the on the coast; not recognized in the Interior. 
mountains, but is supposed by 
Dr. ITector, to nppear further 
north, in broken folds among Coal-bearing series of Queen Charlotte Islands. 
the higher peaks. 'J'atlayoco Lake or Jackass Mountain Group 

of the Interior; sandstones and conglomera-
tcs. Coal-bearing series of Quatseno Sound. 

I Porphyrite series of the Salmon or Dean 
River, composed chiefly of volcanic materials. 

Argilli tes and sandstones of Rock Island 
Gates, Peace River. (?) 

Series II. and G. Dolomitic Nicola series of the interior : rocks chiefly 
sandstones and lim e$tones, with volcanic, but with limestones and argillitcs. 
reel bed~. Volcanic accumulations, argillites, &c., on 

Vancouver and Queen Charlotte Islands. 
Sooke series. (?) 

l\fonotis shales of Peace River. 

Anderson River and Boston Bar Argillites, 
Leech River rocks. Gold-bearinp; schists of 
Cariboo. (?) 

Cache Creek Groups of the lnterior ; lim e-

Series F, E and D. Dolomitic 
stones and q uartzites, with volcanic rocks 
and serpentine. 

sandHtonc~, &c., overlying (E) Victoria Series of Vancouver Island ; Vol-
amygclaloiclal trap, and (D) canic rocks, in places gncissic, with lime-
massh·c bluish limestone. stones and argillites. 

Cascade Crystalline Series of the Coast 
Range, at least in part. Gneissic and dio-
ritic rocks, with lim estone's, &e. 

Series C. Qtiartzites and slaty 
Not recognized. rocks. 

Series B. llfagne~ian aud 
Not recognized. cherty limestone. 

Series A. Impure dolomites 
Not recognized. and dolomitic quartzites. 

Crystal I ine RockH of t:lhuswap Lakes and 
the Gold Range.(?) [These maybe found to 
represent the Cascade Cryst."Llline Series.] 
-- ------- - -
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APPENDIX A. 

THE FOSSIL INSECTS COLLECTED IN 18177, BY MR. G. llL DAWSON, IN THE 

INTERIOR OF BRITISH COLUMBIA. 

BY SAMUEL H. SCUDDER. 

The geological investigations of Mr. Dawson in British Columbia 
during the season of 1877 brought to light three new localities 
yielding fossil insects, all belonging to the Tertiaries. One of these 
localities is upon the Nicola River; another on the North Fork of the 
Similkameen River, three miles from its mouth; and the third on 
Nine-mile Creek, flowing into the Whipsaw Creek, a tributary of the 
Similkameen. The lithological character of the rocks in each of these 
localities is distinct from that of the others, as well as from that of 
Quesnel, as arc also the insects entombed in them, so far as the small 
collections brought home testify. Seventeen species (1 IIym., 2 Dipt. , 
10 Col., 4 Ilem.,) were obtained-seven from the :first-named locality, 
six from the second, and fmu· from the third; only fifteen of them, 
however, are roproAented by specimens worthy of description. The 
Nicola locality is remarkable for containing only Coleoptera (seven 
species); the other throe Apecios of Coleoptora come from Nino-mi.le 
Crook, which otherwise yields us only one species of Remiptora. The 
Si.milkameen locality, on the other band, affords us Ilymenoptera, 
Diptcra and llomiptera, but no Coleoptcra,-in all six species-and in 
this rm1pect its ancion L fauna resembles that of Quesnel, which has only 
yielded a single species of Coleoptera and many more of the orders 
mentioned from the Similkameen River than of any other. "There 
can be little doubt, however," Mr. Dawson informs me, since writing 
the above, "that the specimens from the North Similkameen and 
Nine-mile Creek represent deposits in different portions of a single 
lake. A silicifying spring, probably thermal, must however have 
entered the lake near the first-named place, as evidenced by the 
character of some of the beds, in which fragments of plants, with a 
few fresh-water shells, have been preserved." 

That none of the insects about to be described at all resemble those 
previously received from the Tertiaries of British Columbia, is indica
tive either of the total distinctiveness of the beds of Quesnel, Nicola 
and Similkameen, of different surrnundings, or else of very varied 
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faunm. In the same connection, it may be noticed that more than a 
single specimen of four of these fifteen described species has been 
found (in one insLance :five specimens), and in the case of the Quesnel 
insects four out of the twenty-five species are represented by dupli
cate:-:. It i8, therefore, highly probable that an extremely rich insect 
fauna will be found in the Tertiary rocks of British Columbia worthy 
of the special labors of field geologists. 

The species described below present no features worthy of special 
remark, unless it be the IIomoptera, represented by three large 
species, two of them indeed very large, and one of them recalling the 
gigantic Cercopida of Radoboj in Austria; while one of them, Plano
phlebia, iR still further remarkable for the venation of the tegmina, in 
which the b1·auched veins impinge upon the costal, instead of upon the 
apical or inner margin. 

The number of described species of Tertiary insects from British 
Columbia is now forty. 

HY:MENOPTERA. 

Bracon sp.-An insect of this sub-order (Nos. 69, 78), apparently 
belonging to Bracon or a clm:;ely allied genus, is so imperfectly 
preserved as not to allow of description ; both the front wings are very 
imperfect; the whole of the body and fragments of the legs are 
})l'eServed, KhOWing that the insect was 4 mm. long, and the length of 
the front wing about 2·85 mm. IL came from the Similkameen River. 

DIPTERA. 

Penthetria si11iilkarneena.-Five specimens (Nos. 76, 79, 80, 81, 82 
a. b., 83 a. b.) , three of them with their reverses, represent very 
fairly a K})ecies of Penthetria-one of them certainly a male, and 
remarkably perfect. The body of this male is of nearly equal size 
throughout, scarcely thickened at the thorax. The malo antenme 
consist of ten jointA, and they are moniliform, very gently and slightly 
decreasing in size to the tip, the apical joint smallest, all together a 
little longer than the height of the head. Legs of the male long and 
slender, a,ll the fomora of equu.l length (the middle pair perhaps a little 
shorter than the other), slightly thickened, especially on the apical 
half. All the tibim arc very long, slender, equal, covered below with 
a denRe clothing of very delicate and short hairs, and furnit>hcd above 
with a row (?) of yery short, delicate, minute, recumbent spinet>, the 
apex devoid of spurs ; the first pair is about as long as the fore fomora; 
the second is considerably shorter than the middle femora, while the 
third pair is longer than the hind femora. The tarsi :ire scarcely 
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shorter than their respective tibire; the first joint is nearly as long as 
the rest of the tarsus, excepting on the middle legs, where it only 
equals the two succeeding joints taken together; the remaining joints are 
subequal in length (on the middle legs, the second and third joints, are 
longer than the fourth and fifth), and the last is armed with a delicate 
pair of divergent claws. The whole body and the appendages are 
black. The wings are fuliginous, deepening in tone toward the front 
margin ; they are nearly as long as the body, and about three times as 
lOJJg as broad. The first and second longitudinal veins are straight 
and approximate to the front margin, the latter striking it scarcely 
beyond the middle of the apical half of the wing, the former at about 
the middle of the third quarter; the third longitudinal vein diverges 
from the second at some distance before the middle of the wing, is 
connected by the middle transverse vein a little beyond the middle of 
the wing to the fourth longitudinal vein, and forks either at a little 
more ( 6) or at a little less ( '?) than one-third the distance from the 
cross vein to the apex of the wing,* the lower branch striking the tip, 
while the other, strongly curved, strikes the margin at about one-third 
( 6 ), or a little more than one-third ( '? ), the distance from the apex of 
the second to that of the lower branch of the third longitudinal vein; 
the fourth longitudinal vein is very nearly straight until it forks, 
considerably ( 6 ) or · little ( '?) nearer the middle transver e vein than 
the origin of the fork of the vein above; the branches part widely at 
base, the upper more arcuate than the lower; the fifth longitudirial 
vein forks as fat· from the base of the wing as the divergence of the 
second and third longitudinal veins, the upper branch being connected, 
just beyond its origin, with the fourth longitudinal vein, which is of 
the same length as the middle transverse vein, and lies as far within, 
as that without, the middle of the wing. In ~one of the specimens 
(owing to imperfect preservation) can the sixth longitudinal vein be 
traced beyond the basal transverse vein. 

On account of the length and longitudinal direction of the upper 
branch of the third longitudinal vein, I have placed this insect in 
Penthetria rather than in Plecia, although this branch arises, espe· 
cially in the male, at an unusual distance from the middle transverse 
vein. 

Length of body, 11 mm.; breadth of thorax, 1·75 mm.; of abdomen, 
1·2 mm.; length of fomora: fore, 3·5 mm.; middle, 3·5 (?)mm.; hind, 
3·5 mm.; oftibire: fore, 3·65 mm.; middle, 3·25 mm.; hind, 4 mm.; of tarsi: fore, 
3 mm.; middle, 2·75 mm.; hind, 3·5 mm.; of first joint of tarsi: fore, 1 ·4 mm.; 

•The sexes in this genus differ in neur:ttion, nnd as tho wing attached to the body of th e male 
differs from th e other wings in the particnl11r 11bovo mentioned, I look upon tho others as 
llelonging to fonmles of the s1tme species, and describe them accordingly. 

12 
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middle, 1 mm.; hind, 1·5 mm.; length of wing, 10 mm.; breadth of same, 
3·5 mm. All the measurements arc taken from the male. Similkameen 
River. 

COLEOPTERA. 

Nebria paleornel,as.-A nearly perfect elytron ( o 58) with the 
humeral angle broken off represents a Carabid, probably related to 
N ebria. A species is indicated which is of about the size of N. Sahl
bergi Fisch. The olytron is about two and a-half times longer than 
broad; the surface is nearly smooth, piccou , with nine strim, which 
are rather deeply impressed, and a scutellar stria, which unites with 
the first longitudinal stria at about one-sixth the distance from the 
base, in such a way as to make it appear equally forked in passing 
toward the base, its outer fork striking close to the base of the second 
long itudinal stria; the fifth and sixth strim arc united to each other 
and to the united third and fourth strira, near the apex, by a wavy 
continuation of the sixth, after it has bent toward the fifth in running 
parallel to the seventh, as it curves toward and runs to the tip of the 
olytron; the ninth stria, which forms the edge of the elytron as it is 
preserved, shows no appearance whatever of ocellate punctures, although 
under the microscope some of the central strira show slight signs of 
faintly-indicated punctures near the middle of the elytron. 

Length of elytron, 5·2 mm.; breadth, l ·8 mm. Nicola River, below 
main coal seam. 

Cercyon? terrigena.-A single elytron with the base broken off (No. 
57) appears to represent a species of Hydrophilidm, and perhaps is 
most nearly related to Cercyon, but of this there is much doubt. The 
elytron is pretty well arched, equal nearly to the tip, then rapidly 
rounded off, indicating an ovate beetle with the shape of a Hydrobius or 
a shorter insect, aud of about the size of H elophorus lineatus Say. Eight 
faintly impressed unimpunctured strim are vi ible, the outer 011e, and 
to some extent the one next it, deeper; these two nnite close to the 
tip, curving strongly apically; the next two curve slightly near their 
extremity, but are much shorter, not reaching the fourth stria from 
the suture, which, like the remaining three, pursues a straight course 
to the seventh stria. The surface between the strim is nearly smooth, 
piceous. 

Length of fragment, 2·4 mm.; breadth of elytron, 1·35 mm.; distance 
apart of the strim, 0·15 mm. Nicola River, below main coal scam. 

Trox Oustaleti.-A single elytron (No. 61), well-preserved, appears 
to represent a species of Trox, of about the size of T. terrestris Say, 
but with rather slender elytra. The elytron is suboqual, narrowing 
rapidly and regularly nt the tip, well arched, and was apparently still 
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more arched originally, the middle portion having a flattened appear
ance, as if from pressure, with a narrow flattened outer margin; the 
surface is completely and uniformly covered with thirteen or fourteen 
equal, equidistant rows of frequent dull tubercles, as distant from one 
another in the rows, as each row from its neighbour, and obsolescent 
toward the apex and the base, especially towards the former. In 
certain places there is a very slight ap.pearance of greater prominence 
to every fourth row, which would hardly be noticed, if its resemblance 
to modern species of Trox did not lead one to look for it; the extreme 
tip is broken. The colour is dark-brown, approaching black, but the 
whole central portion of a faded brown, nearly resembling the natural 
colour of the stone in which it is preserved. 

Length of clytron, 4·25 mm.; breadth, 1·85 mm. Nine-mile Creek. 
Named after M . .Emile Oustalct, >vhose researches on the Tertiary 
insects of Auvergnc and Aix are well-known. 

Buprestis tertiaria.-Threo specimens (Nos. 48, 51, 52, 54) were 
obtained of this species, all of them elytra. One shows the two elytra 
cro. sed at the base, and a reverse of this shows the cast of the upper 
surface; the other two are single and perfect elytra, both exhibiting the 
upper surface, one in relief, the other as a cast, but they are not 
reverses. This and the two following species classed under Buprestis 
agree closely together, but do not seem to be plainly referable to any 
recent American genus, although approaching nearest Buprestis or 
Ancylocheira. They seem to be nearly related also to the Tertiary 
i;pecies from Sieblos, described by Heyden under the name of B. 
senecta. For the present I place them in Buprestis. 

The elytra are very long and slender, nearly four times as long as 
broad, equal throughout the basal two-thirds, then gradually and very 
regularly tapering by the sloping of the outer edge, the tip a little 
produced and rounded, and about one-fourth as broad as the middle of 
the clytron. The surface is ornamented by ten rows of very distinct 
skim with rather decply-impre sod punctre; these strim are a little 
sinuous near the base, and there is also a scutellar stria extending down 
nearly one-third of the clytron; the outer stria unites with the margin 
in the middle of the outer half of the clytron; the three inner and two 
other outer strim extend to the apex, while the four interior strim 
Lerminatc-thc inner pair a little beyond the termination of the outer 
stria, the outer pair still a little further toward the apex, thus 
ttllowing for the narrowing of the elytra; the surface bet,ween the 
strim is much broken by slight transverse corrugations, giving, with 
the punctatc strim, a rough appearance to the elytra. This species 
differs from the two fo_llowing by the great slenderness of the elytra, 
and the more delicate tapering of its tip. 
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Length of elytron, 6·5 =·; breadth, 1"7 =· Nicola River, below 
main coal seam. 

Bupretis saxigena.-This species is represented by four specimens 
(Nos. 49, 50, 55, 56), besides the reverse and obverse of another (Nos. 
47, 54). They are all elytra or fragments of elytra, sometimes 
preserved by pairs in· natural connexion. It is very closely allied to 
the last, but differs from it in having the elytra less slender, the 
breadth being contained about three and a-half times in the length, and 
in the rather gre:i,ter coarseness of 1.he punctuation and transver ·e 
corrugation. The strire are the same in number, but at·e, perhap ·, a 
little more sinuous, and the scutellar stria is shorter, hardly extending 
so much as a quarter way down the inner margin; the other strire 
terminate in much the same way as B. tertiaria, but the seventh stria 
(from the sutme) frequently runs to, or very nearly to, the tip; the 
extreme tip is formed precisely as in B. tertiaria, but the sides of the 
elytra, running parallel throughout three-quarters of their length, 
taper toward the apex more abruptly than in the preceding species, 
though with the same regularity. This species stand midway between 
the other two, here described, in the form of the apical third of the 
elytra. 

Length, 6·2 ''-'"; breadth, 1 ·7 mm. Nicola River, below main coal 
seam. 

Buprestis sepulta.-A single specimen (No. 53), showing the greater 
part of both elytra in natural conjunction, must be separated from the 
two preceding by its still broad&r elytra, with more rapidly tapering 
apex. The elytra are slightly less than three and a-half times longer 
than broad, with sides parallel throughout three-quarters of their 
length, then suddenly tapering, the extreme tip shaped as in the other 
species, only more produced, so as to form more distinctly a kind of 
lobe, the outer margin being very slightly and roundly excised just 
before the produced tip. The surface is, perhaps, even rougher than 
in the other species, bu' the strire appear to be less sinuous ; the 
scutellar stria is destroyed in both elytra of the single specimen before 
me; the outer stria terminates as in B. tertiaria, but the inner pair of 
the middle series of strire is here the longer, extending barely to the 
tip of the outer stria, while the outer pair is a little shorter; the 
produced tip of the elytra is a little shorter than in the preceding 
specie'l, but similarly rounded apically. 

Length of elytron, 6·7 =·; breadth, 2 mm. Nicola River, below main 
coal seam. 

Oryptohypnus? terrestris.-A single, very nearly perfect, elytron (No. 
59), broken slightly at the base, which belongs, with little doubt, to 
the Elateridm, is provisionally referred to this genus. The form of the 



BRITISH COLUMBIA. 181 B 

elytron is as in C. planatus LeC., which is slightly larger than the 
fossil species. The surface is very minutely punctato-rugose, and the 
strim are sharp and clearly defined. In nearly all Elatcridm, the fourth 
stria from the suture unites with the third rather than with the fifth, 
although it often runs independently to the tip. In Cryptohypnus 
there appears to be more latitude, nearly any of the strim unit ing with 
either of their neighbours; and in this species, the fourth unites with 
the fifth some distance before the tip, while the first three run to the 
extremity of the elytron, and the sixth, seventh and eighth, following 
the curve of the ouLer margin, terminate near the tip of the third stria. 

Length of elytron, '5.5 mm.; breadth, 1·75 mm. Nicola River, below 
main coal seam. 

From the same locality were brought the remains of another insect, 
consisting of the mctasternal plates, one side complete, the other 
broken, and plainly belonging to the Elateridm. The perfect side 
agrees so well with the same pa1·t in Cryptohypnus planatus LeO., that 
I refer it to the fossil species above described, which its size renders 
entirely admissible. It is, however, relatively longer than in C. 
planatus, the perfect half being about a third longer than broad, not 
including, of course, the side pieces, which are not preserved. The 
surface is densely and rather heavily punctate, more densely and 
perhaps less deeply next the coxal cavities; the median line (sepa
rating the two lateral halves of the whole metastemum) is very deeply 
impressed, but the furrow dies out anteriorly in the projection between 
the coxm. Length of mctasternum, 2· 1 mm . 

Elateridm ?sp.-Thcre is another elytron (No. 60), with the base nearly 
destroyed, which resembles in striation the Rydrophilidm, but is far 
too elongated to belong to that family, resembling rather the Elateridm. 
It is so imperfectly ]Jreserved that, perhaps, a nearer determination is 
impossible at present. There are eight rather faintly-impressed but 
distinct strim, the outermost a little more distinct, especially toward 
the tip. 

Width of elytron, 1·25 mm.; its apparent length, 4·5 mm. Nicola 
River, below main coal seam. 

Gallerucella picea.-A pair of rather poorly preserved elytra, parted 
at the tip, and showing between anu through them the outlines of the 
abdominal segments (No. 62) represents a species of Ohrysomelidm, 
which appears to be most nearly allied to the genus in which I have 
placed it, and to be about the form of, and a little smaller than, G. 
maritima LeO. The elytra are uniformly piceous throughout, showing 
no marks of lighter coloured borders; there arc faint i~dications of 
one or two marginal impressed lines in their outer half, and the whole 
surface seems to have been very minutely punctate, more faintly and 

12! 
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:finely than in Lhc exiRl ing species mentioned. The abdomen is very 
broad1y and very regularly rounded, subovate, and at least five 
segments of similar length can be determined. 

Breadth of the pair of elytra at baRe, 3·75 mm.; length of clytra, 
5·5 mm.; breadth of abdomen, 3·25 mm.; length of penultimate segment, 
0·4 mm. Nino-mile Crook. 

Tenebrio prirnigenius.-A single, complete and well-preserved elytron 
(No. 63) represents a species of Tenobl'ionid:::o, a little larger than, and 
somewhat resembling, T. molitor (Linn.), the beetle of the common meal
worm. It has been flattened by pressure, so as to show but little Rign 
of having been arched, while, at the Rame time, the Rhape is fairly 
preserved. Wherevol' it differs in colour from the stone, it is piccous. 
The margins are very nearly parallel, approaching each other rather 
gradually and very regularly toward the tip; tbore arc eight equidis
tant, pretty sLrongly impressed, rather coarse, longitud in:i.l strim, 
besides others next the outel' margin, whose number cannot be deter
mined, and a short scutollar stria, about as long as in T. molitor, but 
quite as distinct as the others; the surface between the strim appears 
to be very minutely subrugulose, and Rhows, in favourable light, a faint 
transver e corrugation. 

Length of elytl'On, 11 mm ; breadth, 4-·4 mm. Nino-mi le Creek. 

UEMIP'l'ERA. 

Hygrotrechus Stali.-Two .specimens, with the reverse of one, 
besides an immatm·o specimen (No·. 70, 71, 72, 73), represent this 
species, which is, perhaps, not a true Hygrotrechus, although certainly 
very closely allied to it. The thorax seems to be shorter than in 
Hygrotrechus, with the limits of the prostornum more visibly marked 
from above; the eyes do not appear to be so promi nont, and the £irsL 
antennal joint would seem, from the position of the others, to be 
shorter than in Hygrotrechus. The insect is about the same size as 
our I-£. rernigis (Say). Th e head, as seen on a side view, i~ small and 
rounded ; thorax minutely scabt'ous like the head, narrowing rather 
rapidly and uniformly, the posterior limit of the prnsternum marked 
by a slight depl'ession next the anterior cox:::o, the whole thorax 
considerably longer than broad. Abdomen tapering, the apical angles 
of the sixth segment l)l'Odnced to a sharp but short sp ine, reaching the 
middle of the succeeding segmenL. Antennm .nearly (perhaps quite) 
as long as the head and thorax togeLhor. Fore femora equal, stout, as 
long as the thorax; fore ti bim of the same length; middle ancl bind 
legs very slender; middle femora considerably more than twice as long 
as the fore fomora, the tibim less than twice as long as the fore tibim; 
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hind femora nearly three times as long as the fore tibim; bind tibim a 
little more than twice as long as the fore femora; first joint of hind 
tarsi about one-fifth the length of the bind tibim. On one of the speci
mens, preserved on a dorsal view, a line is seen proceeding from either 
side of t,bc thorax, directly in front of the middle coxm, which passes 
toward and nearly to the middle of the hinder edge of the second 
abdominal segment with some distinctness, accompanied 011 the second 
and third segments by other lines which seem to indicate the veins of 
the tegmina, the first-mentioned lino being the sutura clavi; but all 
trace of lines is lost beyond the third segment, as if the wings did not 
extend over more than half the abdomen; on the specimen preserved, 
on a side view, they appear to extend to the hind edge of the sixth 
abdominal segment. Attached to the posterior extremity of the abdo
men is a pair of s(,out, lappets, nearly straight, but, curving slightly 
outward, equal, about twice as long as broad, rounded and very slightly 
produced at the tip. 

In a specimen (No. 70) which I have considered an immature indi
vidual of this species, but which may possibly be a Metrobatos, the 
middle and tl1ird fomora are of equal length. 

Length of body, 19·75 mm.; of bead, 1 ·5 mm.; of thorax, 5 """·; broadt,b 
of anterior extremity of thorax, 1·75 mm.; of posterior exi,remity, 3·5 mm.; 
of sixth abdominal segment, 2 mm.; length of fore fcmora, 5 nnn.; of fore 
tibim, 5 mm.; of middle fcmora, 12·5 mm.; of middle tibim, 9 mm.' of hind 
fcmora, 14 mm.; of hind tibim, 11·5 mm.; of first joint hind tarsi, 2·3 rnm.; 
of abdominal lappets, 1·3 mm.; breadth of hind femora, 0·35 mm.; of hind 
tibim, 0·2 mm.; of bind tarsi, 0·15 "'"'· Similkameen River. 

I name thiR interesting species after my lamented friend, Dr. C. 
Stal, of Stockholm, whoso marvellous industry and keen insight into 
the structure of Ilomipiera is known to all entomologists. 

Gercopis Selwyni.-A pair of nearly pm·fcct iegmina, reverses of each 
other (Nos. G4, 65), represent a species allied, but rather distantly, to 
the gigantic species of Cercopida described by Heer from Radoboj. It 
differs from i,hem all in nettration, iu the form of the costal border and 
of the apex. The portion of the wing below the straight sutura clavis 
is broken away. The basal half of the costal 1nargin is strongly and 
rather uniformly arcuate, but more strongly close to the base; the 
apical half of the same is nearly straight; the apical margin is a little 
obliquely and roundly excised, gently convex, the tip roundly angu
lated. The costal vein parts from the common trunk close to the base 
and follows close to the margin, terminating at about one-third way to 
the tip; the radial vein is directed toward the middle of the outer 
half of the costal border, until it forks, a little before the middle of the 
wing, when both straight branches run subparallol toward the tip ; the 

• 
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ulnar vein also forks once, half-way between the base and the fork of 
the radial vein, and its straight branches, with those of the radial vein, 
subdivide the outer half of..the wing subequally, all being evancRcent 
toward the apical margin ; the sutura clavi reaches as far as these veins 
arc visible. 

Length of wing, 16.5 mm.; breadth of wing at tip of sutura clavi, 5 mm.; 
length of sutura ctavi, 14 mm. Nino-mile Creole 

Crelidia columbiana.-A pair of tegmina, in which most of the vena
tion can be made out, with a crushed body and crumpled wings (No. 
7:i), r epresent a species of Ccelidia or an allied genus, with rather broad 
tegmina. The veins of the togmina arc nearly parallel to the gently 
arcuato oostal margin, arc equidistant from one another, and are united 
by cross-veins near the middle of the apical half of the tegmina, the 
lomir ulnar vein, which runs only a little below the middle of the 
wing, forking at this point; the upper of the apical areolet1;, however, 
is considerably Rhortor than the others; the two ulnar veins are united 
by a cross-Yoin in the middle of the basal half of the tegmina, while not 
far from the middle of the tegmina the ulnar and radial veins arc 
similarly united. The tegmina do not taper apically, the extremity il:l 
rounded and obliquely clocked, and the sutura clavi is short. The hind 
wings arc provided with an unusual number of cross-veins. 

Length of togmina, 8 mm.; breadth, 3·25 mm. Similkameen River. 

Planophlebia (11':<.avo~, tpMl/J), nov. gen. 

This name is proposed for a genus of Fulgoridro apparently belonging 
to the Delphacidro, but differing from all Homoptora I have seen in the 
remal'kablo tl'end of the principal veinB of the togmina, nearly all of 
which, and certainly all the branches of the radial, as well as most of 
the branches of the ulnar vein, terminate upon the costal margin , the 
co Lal aroolo being very bl'ief, or less than one-third the length of the 
tegmina. The radial vein branches very near the base of the tegmina, 
and its lower branch again a very little way beyond, all three of the 
branches running in a straight course parallel to one another, and 
embracing at tip the midule third of the margin. The ulnar vein 
forks near the outer branching of the radial vein , the upper branch 
soon dividing again, the lower dividing beyond the midule of the 
togmina, all the b!'anchos running parallel to those of the radial vein. 

I know of no Homopteron the veins of whose tegmina Lt-end as in 
this genus; indeed it appears to be quite abnormal in this particular. 
Nor can Mr. Uhler, to whom I submitted a drawing, find any form 
whoso branched veins run toward the co~tal margin ; but I have in vain 
attempted Lo believe that I have interchanged the two margins of the 

• 
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tegmina. In point of neuration, the tegmina approach most closely, 
as Mr. Uhler has pointed out to me, to those of Amphiscepa bivittata 
(Say), but even from this it differs widely. 

Panophlebia gigantea.-Tho spocirnon (No. 77) is very fragmentary, 
consisting of an upper wing, of which the whole of the costal border 
as far as the tip, and the basal half of the inner margin, can be made 
out; but only three patches of the surface with its accompanying veins 
are proserved,-a piece next the base, crossing- the wing; another near 
the middle, which crosses rather more than throe-quarters of it from 
the costal margin backward; and a greatly broken patch at the upper 
half of the tip; but from those pieces nearly the whole of the nouration, 
as given irr the generic description, can be determined. The costal 
vein appears to be forked close to the base, with branches run:d'ing 
close and subparallol to each other. There arc five branches of the 
ulnar vein, terminating above the middle of the apical margin of the 
tegmina, but below that the veins are wholly obliterated. The sutura 
clavi must he very brief (as we should, perhaps, expect it to be in a 
wing wiLh so short a costal areole), since no sign of it appears on the 
basal patch ; it must terminate before the branching of the ulnar vein. 
The tegmina are of very large size, the costal margin regularly and 
gently arched, the inner margin almost straight, and the apex very 
regularly convex, at least on the upper half. 

Length of fragment, 23·75 mm.; estimated length of the tegmina, 
25 mm.; breadth in middle, 9·5 mm. Similkameen River. 

A few other insect-remains were found; one apparently of plant-lice, 
another possibly of Asilidre, but all in too imperfect a state for any 
reasonable identification at present. 
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APPENDIX B. 

LIST OP TERTIARY PLANTS "E'ROU LOCALITIES IN TlIE SOUTHERN PART 

OF BR[TISH COL\DIBIA, WITH THE DESCRIPTION OF A NEW SPECIES 

OF EQUISETUi\I. 

BY PRINCIPAL J. \V. DAWSON, LL.D., F.R.S. 

The following plants are from Coal Brook, on the Indian RoRorvo, 
Nol'Lh Thompson River:

Populus subrotundatus-Losq. 
Populus arctica.-Hoor. 
Populus latior- Heer. 
Al:so a pinnate loaf like that of a Sorbus. 
The foliowing plants were collected in the vicinity of Vermilion 

Clift; about three miles up the Tulamoon, or north fork of the Similka
meen :-

Taxodium distichum, .L"l.fiocenicum-Hoer. 
Myrica partita-Lesq. 
Abo, a leaf similar to those which have elsewhere boon assigned to 

the genus Paliurus. 
On Nine-mile Creek and a second neighbouring locality referred to 

in the preceding report, specimens representing the following plantl:l 
were obtained :-

Equisetum Similkamense-Sp. Nov. 
Taxodium distichum Miocenicum-Hoer. 
Sequoia Langsdorfii-Heer. 
Sequoia brevifolia (?)-Heer. 
Glyptostrobus Europeus-Hoor. 
Thuja. 
A pod of the genus Leguminosites, and like L . arachioides-Losq. 
Platanus-Sp. 
Myrica, probably an undoscribed species. 
Populus latior (?)-Heer. 
Populus arctica-Heer. 
Corylus-Sp. 
Betula Stevensoni-Lesq. 
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Juglans-Sp. allied to J. rugosa-Lesq. 
Sapindus-Sp. allied to S. angustifolius-Losq. 
Oarpinus grandis (?)-Ung. 
Nelumbiurn---Sp. 
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[t is hoped that the acquisition of larger collections of the Tertiary 
plants of British Columbia, may eventually render it desirable to 
publish a detailed report on the flora. In the meantime, the following 
species may be described:-

Equisetum Similkamense. 
Stems naked or with remains of slender branchlets; ordinary 

diameter, fifteen millimetres, but some much larger; lacunm and ribs, 
as many as sixty in large stems; wall thin, with small exterior 
l::tcunm; nodes in some stems as close as one centimetre, but often 

I 
ftu·tber apart; sheaths, about six millimetres in length, with about 
thirty-five teeth, varying from a long and very acutely-pointed 
tapering form to a short form with somewhat obtuse tips, one-nerved. 

Rbizomata, smooth, obscurely striate, with oval tubercles or bulbs 
in rows on the sides of branches; rootlets slender and branching. 

The stems and roots of this fine species arc very abundant, in a 
brown, laminated shale from the south fork of the Similkamoon River. 
They are associated with grass-like plants and with coniferous and 
dicotyledonous leaves, probably blown or drifted into the pond or 
swamp in which the Equiseta wore growing. The specimens of this 
plant are abundant and well-preserved, and very characteristic of the 
locality. 

Of the described species known to me, E. Winkleri (Heer) and E. 
Limosellum (Heer), the variety with large, round sheaths, make the 
nearest approach to the present species. 

The plants above rnferred to are no doubt Tertiary; and several of 
the species arc identical with forms which according to Lesquereux 
have a wide distribution, as to time and space, in the Tertiary basins 
south of the United States boundary. The beds have been provision
ally called Miocene (seep. 167 supra) and this would correspond with 
the indications of the flora; but there would be no improbability in 
the supposition that some of them may be upper or middle Eocene; 
bods holding similar plants having elswhere been referred to various 
portions of the Great Tertiary Series, and the stratigraphical evidence 
in British Columbia not being yet sufficiently complete to enable the 
exact relations of the beds in different localities to be understood. 
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SEC'1'10N ACROSS SUMMIT, ·BETWEEN SKAGIT AND SIMILKA~fEEN RIVERS 

HOPE - SMILKAMEEN T.RAIL 

Jackass Mt. Synclinal (Concealed) 
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llOSTON DAR TO S l' I-OOS CREEK. 
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SECTION No. 2. 

COQUHALI,A BRIDGE 'l'O UNKOWN CREEK. 

a. Granite rocks. 
b. Gneissic rocks. 
c. " " and hornblende schists. 
d. Schistose argillites , qua1tzites, felsites, etc. 

E;. 

e. " . " and slaty rocks. 
f. Cretaceous q uartzites. sandstones and shales, 
g . Sedimentary Tertiary rocks . 
h. Volcanic 1'ertiary rocks. 

GENERALISED SECTIONS I N THE EASTERN POltTION OF TUE COAST RANGE. 

~ <Section obscure here) J_,imestones of Marble Callon 
c 

SECTION No. 4. '"'=' •o' ~~~~=-~~' '\\\\\\\\\\\ 
~K F.TCII SECTION SHOWING TIIE PROBABLE .ARRANG E~IENT or ROCK8 

w. 

a. Limestone. ON SOU'£H SIDE OF NICOLA LAKE. 
b. Felsites, amygdaloids, etc. 
c. Fehites, etc., generally schis.tose. 
d. Agglomerate . 
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SECTION No. 6. 
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SECTION No. 7. 

Sl!:CTION No. s 

Quartzose 
and slaty argillltes 

Felspathic schis.ts and quart zites 

1. Tertiary sandstones and conglomerates. 
2. Cretaceous sandstones, quartzites and conglomerates. 
S. Supposed representativ.es of the Porphyrite ser ies . 

GENERALISED SECTION FROM LILLOOET FERRY TO MOUTH OF HAT CREEK. 

4.. Probable equivalents of the Boston Bar series. 
5. _Argillites, felsites, qua.rtzites, a~n?"loroerates, etc. (Cache Cr. Group.) htt ps:11w rema i-votrem rn • 1ca n•4•.ca 
6. Limestones holding Fusulina and· Loftusia. ( " ) 

Geh.eral course, S ' V - N E 

7. Granite. 

a c c a 

SKETCH S.F.OTION SHOWING THE PROBABLE .ARRANGEMENT OF THE ROCK OF SHUSW.AP LAKES . 

(The lettering refers to the di1isions adopted in describing the i·ocks.) 

-,;:- \ 

~ \ \ \ 

I\ \\ 
\ l I \ 

I ' ' 
5.71)\\17 

1. Old agglomerates and alte red ro<::k:-: . p robably she.rply folded . 
2. Tertiary ag-glomerates . 
S. Well-bedded rocks, chieil.y tvfa>!eous . 

SEd'rION OF n;RTIARY R()(;'KB - NORTH SHORE OF K.AMLOOPS LAKE. 

4'. Trachyte, intrusive or ol<l [) rojcc ting ma,;s . 
5. Massive dioritic rocks , p robably mai'."ki i;g position of volca11ic vent. 

SECTION NO. 9 

Limestone 

a 

THE BURLAND DESBARAT S LITH. C O. MONTRE AL . 
TERTIA ltY COAi, MEASURES - COAL GULLY, NICOLA RIYER. r. oo_Fet!l. 

c::::::::================::J 
TERTIARY BAS IN NORTH OF OSOYOOS LAKE. 
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N.E . 

Va11ey of Hat Creek 

Agglomerate, etc. Quartzites and schists, with serpentine 

1!l'A·7E. 

l. 

SCA.LE OF MILES 

, 

:woo Feet 
t--:===:======i 
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?lfoNTRE.\L 1 JI.fay :Jlh, 1878. 

A. R. c. SELWYN, F.R.S., F.G.S., 

Director of the Geological Survey. 

, 'm,-I beg Lo submiL Lho following roporL on tho rcsulli; of tho 

oxp lol'ation of Lho oaslorn coast of llutl1'on's Bay (including Jamct;' 

Bay) which I was insLructcd Lo make clul'i11g Lhc t4CHson of 1877. 

I h:wc Lhc honor Lo be, 

Sir, 

Your obedient servant, 

ROBEBT BELL. 
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REPORT 

ON AN 

EXPLORATION OF THE EAST COAST OF HUDSON'S BAY, 

IN 1877, 

BY 

ROBER'!' BBJLL, M.D., C.M:., F.G.S., C.E. 

In order to commence operations, I pl'occcded from Montreal by Route followed. 

the casiesL route (namely LhaL by w:iy of Michipicotcn on Lake 
Superior) to Moose Factol'y at t he souLhern extremity of James' Bay. 
Thence I fol[oy1red the castcm coast as far north 'as possible, allowing 
sufficient time to return to Moose Factory <;lul'ing the ea ·on of navi-
gation. The Minister having sanctioned the suggestion that on my ShiptoLondon. 

return to the post, I should if possible pl'occed by the Hudson':; Bay 
Company's ship to London, England, with a view of gaining some 
reliable information respecting the 1rn.vigation of Hudson's Bay and 
Strait, the directors and other officers of the Company readily 
agreed to allow me a pa sage by their vessel for which t hey pro-
posed to make no charge. I may be here allowed to add that we Assistance 

were indebted to all the officers and cm1)lovcs of this Company with from the Hud-
J son's Bo.y Co. 

whom we met during the sea:son, for rendering us any assi8tance in 
their power ::10d for many acts of kindness and hospitaliLy. 

No al'rangemcnts havi ng been made for obtaining- supplies on James' Transport of 

Bay, it became neces:;ary Lo take along with us everything we might supplies. 
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need for t he whole season. Four canoes with an average of three men 
in each were rcq Lli red Lo transport this material from fichipicotcn 
to Moose Factory. Leaving the former place on the 11th of June, we 
reached 1\foose Factoryon the 30th of the same month, the journey 
having occupied nineteen <lays. The di::Jtanco by the canoe route is 
400 miles. Out· loatl s, which amounted to between 6,000 and 7,000 
pounds, and U10 fo ur canoes to about 1,500 more, r cqt1ired to be carried 
on the men's backs twenty-seven times, past falls, chutes and the 
height of land, and the whole or the g reater part of the load upward ::J 
of" a dozen times more, making in all some forty portages or "demi 
chal'ges." No accident of any consequence occurred on the t rip, and 
the whole of our supplies wore delivered at Moose in perfect condition. 

In ortlet· to save cxpcnRc, immediately on arriving at Moose Factory 
firn of the party were paid off and sent back in one canoe to Michi
pi colen. 

A°"' i t waR considered \Cl'.Y desirable to have a geolog ical "traverse" 
made of the country between James' Bay and Abittibi L ake, to which 
t he explol'alions of the Survey had already cxlen<lcd from the south-

Sn~vey _or . wartl , M1·. A. S. Cochrane, one of my assistants, was instructed to 
Ab1tl1b1 H11·er. ] I f I A·b· t 'b' R' tl l l f .tl 

Boat nnd crew 
for consting 
voyage. 

l'urlhcst poin l 
r ·nchecl. 

ma ;:c a Ll'ac Mmrvcy o · t lC i t1 1 1vcr to ic a rn o L 10 same 
nnmo, while I w occcdcd with the rest of the party to explore the east 
coast of JamcR' and Iludson's Bays. Mr. Cochrane performed this 
duty successfully, and returned home in the month of September. 

Through the cour tesy of S. K . Parnon, Esq., the gentleman in charge 
of Moose Factory, T obt:ii11 cd the use of a schoon er 's jolly -boat for the 
coast journey. .M:y crew consiHtcd of four voyageurs from Lake 
S11 pel'ior, and one a,;si.·t:mt. T\YO J nd ian guides belonging to the 
country were tried in succession, each for a short time, bu t as they 
p1·ovcd to be worse than wmlcss, we were obliged to depend entirely 
upon onrsclYC'r'< both in going a nd r eturning; and having taken 
unceasing cal'e to provide against every contingency, we met with no 
mi::Jhap whaicvcl' duri11g the whole of the round trip. 

Stal'ting from Moose Factory on t he 7Lh of July, we worked north-
ward till t he 2-Hh of August, when we turned to come sout h again. 
We reached the south-eastern oxtrcmi ty of Portland Promontory-the 
most conspicuouR poi11t or hoadla11d on the east coast oflludson's Bay, 
and which having as yet no name, I propose to call Cape Dufferin, in 
honor of the Govcrnot·-Genoral of the Dominion . This Capo is situated 
at about 600 miles from Moose Factory, or uearly two-thirds of the 
cl i:stancc from that place to Ilml:son':s Strait. While go ing northward, 
as we followed the coast closely the whole way from Rupert's House, 
our track was probably upwards of' 800 miles in leng th. In returning 
we touched at many points auJ island::; which vve had not an oppor-
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tt1nity of examrnmg on tho way up. 
succeeded in obtaining a good gonoral 
tho wholo coast as far as wo wont. 

AlLogethcr, I think I have 
knowledge of the geo logy of 

Capo J ones, in about lat itude 55° and directly opposite Cape Hemietta 
Maria, is comiidered the point at which we pass from James' Bay 
into Iludson':; Bay, proper. From this point northward the geology 
becamo more interesting than it had been to the south, and I made a Survey from 

l 1 f 1 d f h Cape Jones 
trac r-survcy of t he topography, as wol as a care u rocor o t e northward. 

geology of tho coast and islands to om· t urning ])Oint, a distance of 
nearly 300 mi lo from Cape J ones. In making this survey the dis tan cos 
wore ascertained by means of ·walker's patent ship log, the rate of 
speed of our boat, estimation of short distances by the eye, rough 
t ri angu lation, and by observations for l::i.titudc, while the bearingR 
were taken by compass, th e va1·iation of which was dctorminod by 
numcrou observations of the pole star. 

Ilaving made a reconnaisance of tbo coast from Moose Factory as far Continuation of 
work of 1875. 

as the north shore of Rupert's Bay in 1875 (see report of t he Geol. 
Survey for that year), the geological work of tho present Reason only 
properly began where that of 1875 t erminated . I may Jiere recall the 
fact that during that soasou I mado a track-survoy of tho route which 
we followed the present yoar from Michipicoton to Moo. e Factory, 
which proved to diffet· loss than one per cen L. from the correct distance 
as determined by the latitude and longtitude of oach extremity. In New sur1•eys. 

passing over t he same ground again the present soason , a considerable 
improvement was accomplished in the topogL"aphy of tbe large 
straggling sheet of wator called Lake Mattagaming, and a s1ll'vey was 
made of Brunswick Lake and River on the west sido of the Missinaibi* 
brnnch of the Moose. TbP,sc as well as our surveys of the Abittibi 
River and of the mouth of the Mooso (to be noticed further on) will 
appear upon the map of the work of 1875. Many additional details Ma1,. 

which wcro notod in r egard. to the geology, cannot be g iven in the 
limits of this r eport, but a few of the moro important facts r eq nire a · 
pas ing notice. A narrow band of Hnronian r ock crosses CL"ooked Huron i•tn rocks 

Lake at" the jog" near the middlo. They consist of g reenish silicious 
hornblendic and dioritic schists nmning N. 25° W., and dipping to tho 
westward at au anglo of 70°. From the Split-rock, or St. Poler's 
Portage, for a distance of about a mil e down the Missinaibi River, 
fell:!ites and mica schists arc exposed which may belong to a narrow 

• The name of thi s lake and of the river which flows from it to the main Moose Rh·er is fre· 
qucntly c11 ll cd Missinibi (Big ' Vater) and it was so written in my report fo r 1 75. Last year. 
however, I was in formed by Mr. Joh n Sanders , a native mis ionary in tbat region, and by Mr. 
Thomas WchMds, in cbnrge of the Hudson's Bay Company's post nt Brunswick T,a ke, that the 
name mennt .Pictured Wnter, ttnd thttt therefore the word should be written llfiss im•ibi. 
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belt of the Iluronian series. The only solid rocks found on the shores 
of Brunswick Lake and River consi:-rlcd of Laurentian gneiss. 

The existence of lignite on the Mi sinaibi River was referred lo in 
my report for 1875, page 326. During the past season I found it in 
situ in several places on this river between the Long Portage and it::; 
jnnction with the Mattagami. The first or highest of these was in the 

coalBrookbcd. west bank of Coal Brook, three quarterR of a mile from its mouth. Coal 
B1·ook is a small discharge or channel which leaves the main river 
opposite the bead of the fourth or River-side Portage, and rejoins it nt 
five-and-a-half miles below Round Bay at the foot of Ilell 's Gate.·. 
This bod of lignite is about three foot thick, and is underlaid by soft 
sticky blue clay and overlaid by about seventy foot of dl'ift-clay or 
"till," full of small pebbles and passing into gravel towards the top. 
Much of the lignite retains a distinct woody nature; some of the 
embedded trunks are two feet in diameter. When dry it makes a 

Lignite two 
miles nbove 
Woodpecker 
Island. 

good fuel, but contains a little iron pyrites. 
On the south-cast side of the river, at nineteen miles below Coal Brook 

or two miles aboYe Woodpecker Island, a horizontal scam of lignite 
was found in the midst of a bank of "till" 125 feet high. It is from 
1~ Lo 2t feet thick, and is made up prineipally of sticks and rushes. 
Below the lignite arc 80 feet of yellow-weathering grey clay, and above 
it 45 feet of blne clay. Both varieties of clay are full of pebbles, and. 
they altio hold some striated boulders of Laurentian gneiss, IIuronian 
schists and unaltered Devonian limestone. 

6 feet of lign ite At three miles below Woodpecker I sland, or nine milcR above the 
five miles from 
the last. mouth of the Opazatika (Poplar) River, another bed of lignite occurs 

Sm'tll er seams 
or lignite. 

"Bubbling 
'Yater." 

i11 the bank on the same side. It is six feet thick but diminishes to 
the eastward, and is of ::t Rhaly character, being made up of lamminro 
of moss ·and sticks. Immediately beneath the lignite is ::t layer, one 
foot thick, of irregularly mingled clay and spots of impure lignite_. 
Next below this arc 40 feet of unstratifiod drift foll of small pebbles, 
under which arc a few feet of stratified yellowish . and and gravel. 
Resting upon the lignite arc five feet of hard load-colored clay with 
scamti and 15pots of a yellow colol', and laycl's of red, grey, drab and 
buff. Above all and forming the top of the bank 65 feet high, are ten 
foot of hard drab clay with sil"iated pebbles and small boulders and 
holding rather large valves of Saxicava rugosa, Macoma calcarea (Tellina 
proxima) and Mya truncata. 

Small scams of lign ite wore seen in t"·o places in the bank on the 
same side, at, and. again halfa-milc below, the foot of a rapid which 
ocoms about, ix miles above the Opazatika. 

In the interval between one and two miles above this stream the 
whol e bed. of the river appears to be underlaid by lignite. When 
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sounded with a heavy pole, it has an elastic feel and gives off large 
volumes of gas, which may also be seen at any time bubbling up 
spontaneously here and there all along this part of thfl river. This 
phenomenon has bccu observed by the Indians from time immemorial, 
and the locality has received the name of the "Bubbling Water." A 
box of specimens of the lignites of the above localities was brought to Specimens. 

Montreal for examination. .A number of rock-specimens for the 
museum were also obtained in different pal'ts of Lhe route from 
J\fichipicotcn to Moose. I also collected a considerable number of Po~:i~~.ian 
fossils between the Long Portage of the Missinaibi Branch and Moose 
FacLol'y. These have been examined by J\fr. White:wcs, who gives 
the following provisional I ist of the species, which shows lhat the 
formation from which they are derived is ofDe,onian age. In my 
report for 1875, page 3 lG, Mr. Whilcavcs gives a list of twelve species 
of Devonian fossils from similar rocks on the Mattagami branch of the 
Moose River. 

Provisional list of fossils collected between the Long Portage of the 
Missinaibi branch of the Moose River and Moose Factory. 

PROTOZOA. 

Stromatopora. (N. Sp.) Apparently undescribed, but possibly an ;extreme form of 
S. concentrica, Goldfuss. It differs materially from any of the species of 
Stromatopora from the Devonian Rocks of Ontario described by Dr. H. A. 
Nicholson. 

CA':LENTERATA. 

Favosites Wincltelli, Rominger. Two specimens. 
Favosites hemisplnerica, Troost, vai-. turbinata. Of the usual turbinate f01·m of this well 

marked variety, but with exceptionally small corallites. 
Favosites polymorpha, Goldfuss. A portion of a branch. 
Alveolites. Two species. One a massive form, perhaps identical with A. vallorum of 

Meek from the Mackenzie River; the other a branched,.spreading species. 
Gladopora cryptodens? Billings. One badly.preserved example. 
Syringopora Macforei. Billings. A single specimen. 

" IIisingeri. Billings. Two or three examples. 
Aulopora? (Sp. undt.) Possibly the young state of a species of Syringopora. 
Gyathophyllum (Heliophyllum) IIalli, Edwards & Ilaime. One specimen. 

" (Acervularia) Davidsoni, " " " " 
Gy~tphyllum. (Sp. uudt.) A fragment, shewing only the internal and generic 

characters. 
Diphyphyllum (Eridophyllum) Simcoense, Billings. A- typical but rather small form 

of this species. 
Phillipsastrrea Vernueili, Edwards & Haime. Two characteristic fragments. 
Zaphrentis cornicula? Nicholson. Apparently the same as a species of Zaphrentis 

figured and described under this name by Dr. Nicholson on page 75 of hi s 
second " Report upon the Pal::.eontology of the Province of Ontario," but most 
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likely distinct from the z. cornicula of Lesuer, which, as Mr. Billings pointed 
out long ago, is probably a Hel iophyllum. Dr. Rominger, who regards 1lelio
pl1,1;llum as synonymous with Oyathophyllum, refers Lesucr's species to the 
latter genus. 

POLYZOA. 

Dictyonema. (Sp. undt.) A portion of a frona, showing the non-celluliferous side. 

BRACil!OPODA. 

Stroplwmena ( Stroplwdonta) concava, Hall. A cast of a ventral valve. 
" clemissa, Conrad. One imperfect specimen, but with both 

valves and most of llie test preserved. 
Streptorhynchus? (Sp. undt.) A cast of a yentral valve. 
Orthis Vanuxemi, Hall. " " " " 

" N. Sp: A small species, with a shallow sinus in the dorsal mlvc. Abundant 
and tolerably perfect, but always with the outer layer of the test cxfoliated. 

Atrypa ret1cula1·is, Linnmus. Common. 
Spirifera sculptilis ? Hall. Two detached valves, one dorsal, the other ventral. The 

hinge area is not visible, but in almost every other respect the specimens 
correspond with the descriptio11 and figures of S. sculptilis. 

Gyrlina Ilamiltonensis, Hall. One nearly perfect example, with an unusually elong
ated fornmen. 

Rhynchonella pleiopleura, Conrad. Two specimens. 

LAMELLIBRANCHIA TA . 

Leptodomus. (Sp. undt.) An immature left valve. 
Oonocardium trigonale, Conrad. Abundant. 
Plcrinea,,textilis, var. arenaria, Hall . A cast of a left valve. 

GASTEROPODA. 

Pleurotomaria. _Two species. Too imperfect to be identified with any certai nty. 

CEPilALOPODA. 

Orthoceras. Two species. One, which is marked with narrow, rather distant, 
longitudinal ridgcH, may be a cast of 0. profundmn, Hall. 'l'he other has a 
nearly central, moniliform siphuncle, and an apparently smooth surface. 

CRUSTACEA. 

Pl!acops rana? Green. A cast of the head of a trilobite which appears to belong to 
this species. 

The age of the rocks from which these fossils were collected is obviously Devonian 
and the .hori zon is probably nearly identical with that of the Cornifcrous forma
tion of Ontario. 

J. F. WIIITEA VES. 

Numerous additional observations were mado in regard to the 
glacial phenomena on the routo to Moose Factory. Although the 
strim are generally well pL'eserved and conspicuous on rock-surfaces 
which have been protected by a covering of earth or water, yet in 
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several places there are evidences that a considerable destruction of Bock 

tl I'd ] ] , k 1 · b I · l . ] p b bl h disintegration. 1e 80 i roe r ms LU ~en p ace smce t c g ama per10c . ro a y t e 
most remarkable of these locatiom; is the Conjuring-house Rapid, where 
the rivet· passes Lhrough a crooked gorge wiLh rl1gged sides, excayatod 
in th e garn et-bearing micaccous gncii;ti, which here strikcR N. 80° E. 
A CUl'ious ang rilar pillar forty or fifty feet high st::mcl R perpendicul::trly 
in the mitlclle of tho rapid. Itr; pl'oporLions resemble, on a large scale, 
thoRc of Lhe Indian medicine-man's conjuring-hom:o, from whi ch 
oil'cumstance it derives its name, and the Indian1:1 r egard it with 
fmpcL"sLilious v01101·ation. This gorge and pillar arc represented in 
the skoLoh on the next page. 

In the bod of the Moose Bivot", near the north side and just below Jaw of 

the forlrn, 46 miles from Moose Factol'y, a mastodon's jaw wi th one of mastodon, 

the teeth was found by an Indian, who broke ouL the tooLh wiLh hiR 
axe and cani cd it to Moose Ji'aclo l'y . Loose pieces of lig nite arc very 
abundant in the IJocl of the river at this locality, and it pL"obably exists 
hero in sifa under the debris forming the bottom of the stromn. 

As mentioned in my report for 1875, marine shells were observed in Marine shell £. 

t he deifL clays in Yariotrn places all along the rivc1· from its mouth to 
Round Bay at the foot of the great Lauren Lian and Iluronian plateau, 
127 miles from Moose Factory, and elevated about 300 feet above Lhc 
sea. Upwards of a dozen Rpocies WOL'C fo und at the mouth of the river, 
but the number diminishes in a8cornling the stream, and only two 
appear lo persist to Round B:iy, namely, Saxicava rugosa and Macoma 
frayilis ( Tetlina gr(J!nlandica). 

SorL OP 'l'UE COUNTRY BETWEEN LAKE SLJPERTOR AND JAMES' BAY. 

In my report fo1· 1875, I gave a general account of the soi l, &c., in 
the r egion between the gr oaL lakes and Jam es' Bay. Fol lowing Soil. 

the eanoe-rouio from Michipicotcn Lo Moose Factory, the country is 
more or loss rocky as far as l\fissinaibi Lake, y0t oven in ibis section 
the proportion of rock-sm-faco to the whole area may be comparat ively Rock-surface. 

Rmal l. But after passing the "Swampy Grounds," north of Missinaibi 
Lake, the t raveller cannot fai l to be struck by the abundance a nd the 
gencl'al forLi liLy of t he soil exposed in Urn banks of the Missinaibi 
and Moose Rivers all the way to Moose Factory. It consists mostly of 
a brownish, somcwhut a:ravelly loam or earth, resting upon " till," and . 

~ Brow111sh loam. 
sometimes upon stratifi ed clays or the solid r ock, which, however , is 
seldom seen, except at th e principal rapids and falls. But in the 
central third of the section betweoll Lake Superior and J ames' Bay, 
or from the Brunswick to the Long Portage, a light-colorcd clay . 

' L1ght-colored 
usually formi:l the surface. I examined the country for a mile or lwo clay. 

back from the river in several place:; for the specia l purpo1;e of ascer-
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taining the natul'c of the soil , anJ fountl it exccllcni in all cases, but 
tending to become more Hwampy in recccding from the rivet' in the 
Devonian region below t he Long Portnge. Sample:; of the soil were 
collected in a few places for :mbscquent exr.mination. In traversing 
such a great extent of almo;;t unbroken wilderness, one is apt to forget 
the pos::iible Yaluc of ihi1-1 ;-ast region for agricultural purpo::;o::i. But 
ihe examples of t he farms [lt New Brunswick Ilou::;e and Moose 
Factory show, upon a small scale, what might be extended over a g reat 
part of ihc country. l have no doubt tlrnt at some future time th is 
territo1-y will support a large population. 

RETURN JOURNEY. 

As already stated, Cape Dufferin was the most northol'l1 point which 
we reached on onr voyage up t he Eastmain coa:;t. Turning soutbwartl 
on the 2-!th of August, we again reached Moose Factory on the 22nd 
of September, antl lcamcd that the Hutlson's Bay Company's ship had 
sailed for London two week:; before our arrival, which was somewhat 
earli cl' than the usual tlatc of leaving. While the necessary prepara
tions for ou t· rctum by Michipicotcn were being made, I surveyed 
the mouth of Moose River and the vicinity of Moose Factory, and 
made daily obse!·vations for latitude at this post. Leaving Moo c on 
Monday, October lst, wu reachcJ Micbipicoten on Monday the 22nd 
of the same month (having occupied just three weeks on the trip), and 
I arrived at Montreal on the lNt of NoYember. Ilaving thus briefly 
sketched our journeys in connection with the scaRon's opcrationR, I 
now propose to give a short account of the principal results in refer
ence to the Eastm:iin coast. The great object of the expedition wa:; of 
cour se to ascertain the naiurc and geographical di ·tribu tion of the 
rock-formations in the region explored, aml to dc!c1·miuo the pro
babi lity, or otherwise, of the existence of valuable mincralN. But as 
already mentioned, I ahio made what topographica l t>LU'Ycys were 
possible, and obtained, in addition, a large amount of information in 
r egard to the soil and general con tour of tho country, the characters 
of the rivers antl coast,:;, the climate, timber, and vegetation, fi::;bc ric:;, 
natural history and botany of the regions vi;;ited, the aboriginies, and, 
in fact, in r egard to al l matters which might, at any time, be of intcl'ost 
to the public. 

GEOLOGY OF THE EASTilfAIN COAST. 

Laurentian Gneiss.-From Rupert's Bay to Cape Jones the geology 
of the coasi it:i comparatively unintcrcstiug: The rocks consist of 
.Laurcntian gneiss with a belt of Huronian schi:;ts at Cape H op0, and 
another a(, the Paint Hill;;. The gucil:ls presents a great variety of 
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characters in thi i:i distance, ttml although I noLecl descripLions of Lhese 
for referen ce in many places, they may not be worlh giving aL length Average sLrike. 

in lhe presenL reporL. The m·orage strike aL RuperL' i:i Bay was wei:i L
norLh-westward, but in going Lowanls Cape Jones iL gradually changed 
to norLh-wesL and noL"Lh-nol'Lh-we::it. Th e following examples of Lhe Examples of 

chanteler of Lhe gnpi::;::; (briefly slated) with Lhe sLriko aL a number of ~~~t~i,~ike. 
localiLie::;, an·anged from HO uLh to uorLh, may servo im;Lead of a more 
exLcn<letl detscription. The direcLio1ir:s r efer to the magncLic mcridia,n: 

1. On S. W. point of Sherrick's Mount I sland, g neiss is 
composed of coarse white felspar and quart:.1 with 
garnets, interstratified with silicious and micaceous 
beds ; general appearance, light-colored . . ...... .... . 

2. 30 mil es northward of Rupert's River, very massive coarse 
greenish and yellowish holding twisted masses of a 
hard black micaceous character. On the large scale it 
has a striking barred appearance .................. . 

3. 22 milus, bearing N. by E. from N. point of Sherrick's 
l\iount I sland (the interval being occupied by grey 
gneiss), it is hard, micaceous and hornbl endic, with 
beds of white folspar and numerous disseminated crys-
tals of the same minerals .... . .. . ...... .. .. ...... . . . 

4. The prenilancc of felsvar characterizes the g neiss all the 
way from the last locality to the mouth of the East-
main (or SJ ude) River, where the strike is .......... . 

5. From 5 miles N. of Cape Hope to Paint Hills, 39 miles N. 
of it, grey and reddish grey ..... ........ ... . ..... . . 

6. 11 miles N. of Paint Hills light pinkish grey massive 
gneiss ..................... . ..... .• . . .... .. .. ... 

7. 40 miles S. of Big River (Fort George) grey finely-marbled 
g neiss, clips N. 70° E. < 25° ......... . .. . .......... . 

8. From Big River for 10 miles southward, the g neiss is 
usually contorted. Average strike about . .......... . 

9. Governor's I sland in mouth of Big l'tivcr, grey gneiss clips 
8 . 35° w. < 45° ......... . .................. . .. . . . 

10. Esquimaux P oint, l ~ mil e N. W. of Fort George and near 
the last locality, grey gneiss dips S. 80° E . < 9° ..... . 

11. 14 miles N. of Governor's I sland, reddish gneiss .... .. . . 
12. 18 miles N. of Governor's Island, reddish grey gneiss ... . 
13. I slet 18! miles N. of Governor's Island ; th e lamination 

of grey gneiss is well marked. It holds black patches 
like embedded boulders ... . ..... . ........ ........• 

14. 20 miles N. of Governor's Island, grey gneiss ...... ... . . 
15. 21~ It " " •••• ••••••• 

16. Wind-bound Point on N. side of North Fishing Creek and 
36 miles N. of Governor's I sland, grey and red ...... . 

17. l!.xtrcmity of Cape Jones, t hree Ya ricti cs of gneiss ; general 
strike .. . .. ...... ...... . .... ... . ... ...... ... . .. . . 

STRIKE. 

N. 70° W. 

N. 70° W. 

N. 60° W . 

w. 

Gortorted. 

N. 60° W . 

N. 20° W. 

N. 45° W. 

N . 55° W . 

N. 10° W. 
N. 55° W . 
N. 50° W. 

N. 65° W. 
N. 65° W. 
N. 70u W. 

N . 70° W . 

N. 33° W . 



Huronian bancl 
of Cape llope. 

lluroni:tn b!tncl 
of the Paint 
Hill s. 

Schist 
conglomerates. 

Island' off 
Paint Hills. 
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Huronian Bands.-On t,ho oxtromo wes(,orn point of Capo R ope 
(island), tho rock consists of dark grey horn blendic schist wiLh some 
lighter and more si lieious bells. Moi;t, of Lho 8ehi sL is divided into 
small len (,icu l:tr forms, each surrouncloJ. by g ranular whiLe calcspar, 
which also occLu·s in patcho8 and shorl veins. Tho rock is cut, by 
numerous sLrnggling voinl:l of mixed calc:;,,par and q uarLz, inLorcalaLod 
wiLh Hchii:;t. Somo of thorn arc wide, but shorL. They run in various 
dircc(,ious. No mcLallic ores wore obtained in any of them. 

Tho Paint IIilJH occm· on a point with several i81anclt> lying off it a(, 
a distance of about 39 miles north of Capo llopo. Tho most wci;tom 
or outormoKt hill on tho point appcai·i:; to bo tho highc..iL. It has an 
olova(,ion of about 150 foot, above tho sea. lloro the rounded roeks arc 
in some place,_,, especially along the north-wm;t side, stained reddish 
and brownish and resemble smooLh oxidizoJ. surfacc8 of mcLallic iron. 
In some parts they weather Lo a green color. The rocks at, the hills 
themselves consist of micaccou:; and hornblcndic silicious schii;t::; with 
cpidoto in crystals and pat,chcs and cpidoi;iLc in nrnsi;cs of varying size. 
The scbists aro foll of disseminated specks of white il'on pyritei; which 
a lso occurs in sm~Li l vci118 of white qu:11·tz. They also contain a gooJ. 
deal of white calcsp:w in the form of parLings in tbo joinLs and 
cleavage-plane· and also as i8olatod patchm;, which might bo called 
granular crystalline limci;!,ono. The cleavage runt> in Lwo dircctiOlll:l-
S. 60° ·w. and S. -W0 \V., and dips to the north-wcstwat'cl. 

On an isle(, half-a.mile nol'Lh of the point, Lhe rock is a dark grey 
mica-scbisL full of roundel pebbles of light grey fine grnincd grnnitc, 
and of diffcl'ent varieties of silicious 8Chisb. Tho pebbles arn mostly 
small, but , omc larger than the re:;(, mea:;urcd about eight inchc:; in 
cliamcLcr. The. clcarngc run. · cat:it and west but the bedding st,rikcs N. 
10° \V. This is clearly shown by a belt of large rounded pebble:; and 
small boulders (tho la1·gcs!, being two foe(, in diameter) cloi;cly crowded 
Logc(,]101·; and ali;o by a i)arallcl band close by consisting of 'OfL green 
schist, which cuts Urn cleavage of tho schii;L-conglomcraLc like a vein. 
A ve in of gl'aniLo comp::>scd of reddish-white quartz and very lal'gc 
crystals of white fch;par Lravcrsc:s tho islet, in tho Ramo direction. At 
about, six mile::; northward of Paint, liill::i, Lbo cleavage or a greenish 
sehisL, occuning on an islet, Htrikcs N. 30° \V., and dips Lo the north
oa:;twani at an angle of 70°· Tho bread Lh of this Huronian baud ttL 
right angle:; Lo iLs com·sc may be two or three miles. 

On the outermost, i:sbnds, scvorn,J mile:; to the souLh-oastward of tho 
extremity of Lho point at tho Paint Hills, the rocks consii;t of finc
grainod dark g l'ccnii;h-g rcy horn blcndic schist, with fino-gl'ai nc l 
tii lieious ])01°Liom;. Small veins of whitish granite also occur following 
tho stratification which runs N. 30° \V. 
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In the above interval of the coast between Rupert's Bay and Cape Trap Dykes. 

Jones, dykes of dark-colorod heavy trap wore observed in numerous 
places cut ting the gneiss. They varied from a few foot up to 80 foot 
ot· more in width. ln all cases where their direction was taken it was 
fou1ul to ho d no north and l:louth (magnetic). I have olsowhoro r eferred InflLt0nc·o on 

to the iufluonco of trap dykes in shaping out the present natural topography" 

featu1·0:; or the regio ni:; to the uortl1 wat·d of the groat lakes (Soo 
Repol'ti:l of the Goo!. Sttrvoy, 1870, ·page 331, and 1875, page 315), <tnd 
I have liLLlo doubt that thoi:;o north-and-south dykes had something 
to do with producing the coast-lino along which they occur. 

General Character of the Coast.-Tho outline of t he land from Ru- From Rupert's 

pol'L's Bay to C:tpo J onol:l il:l undulating and nithor low. The l'Oast ii; Y~~e~? Cape 

fringed with a groat numbot· of islands with long points and ponimmlu 
of the mainland among them. The water between those islands and 
i)oints and for some distance out to sea is shallow. The majority of 
the is landi:; arc rathol' low and oompotiod of boulder;; and shing le with 
few O L' no trees, but the solid rock occul's upon a largo proportion of 
them. No regulal'ity can be detected in the general alT:tngomont of 
tho:;o island;;. Th ey present a kind of bbyl'inth, which it would be 
very (lifficult to map with accul'acy, and which il:l not unlike that of 
the nol'thom shor e of the Georgian Bay, Lake Hul'on, except that on 
the cast coast of Jamoi:;' Bay the water il:l shallower and shows evidence 
of recoding rapidly, and the is lands arc, m; above sLatod, mostly 
covered by boulders and shing le. 

From t he neighbourhood of Capo Jone·, all the way to Capo Dufforin, From Cape 
. . . J 0nos to C1t1•e 

the coast is of a d1ffol'ont chal'actor and the rocks arc more varied and Dulfcrin. 

intcJ'c:;ting. The general orttl ino of the land i:; hig her and more uneven 
and it rises gradually as we go north all t he way to the head of Mani-
tou1rnck Sound. Iloro it becomes bolJ, rugged a.ncl ofLon precipitous, 
and maintains t hi ;; character noal'Jy to the point at which we turned 
back. 

The islands along this part of the coast run in roguhw ohaim;, Chains of 

nearly parallel with the shore, of which the principal al'e the Mani- is lands. 

tounuok, Nm;tapoka and IIopowoll cha in :;. Long I sland, which begins 
a few miles north-oa:;t of Capo J ones, and moa. tn·o:; about thirty miles 
from one extremity to the other, also lies parallel to the shore. 

Manitounuck Group of unaltere1l rocks.-Tho rocks of thoi;e islands .l\ianitounuck 

and of the main shore from Manitounuok Sound to a point nol'th of group ofrock~

Richmond Gulf, cons ist of an urmlLorod stratifi ed se1·io:;, in which I 
could dotoet no fos;;i hi, and which rese mble the Nipigon rooks more 
closely t han any other yet described in the Domiuion. They migh t 
for convenience at prc:;ont be called the Manitounuck gl'Oup. They 
are made up mostly of limestones (generally silicious and argill a-



Na tn11oka and 
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ceous), sand8Lonc:; and quartzites, shalcs, ironstones, amygdaloids and 
basalis. The strike corresponds with the general cotu·sc of the i;horc 
and with Lhc chaiu:; of island ·. The dip is at a low angle (gcncL"ally 
4° or 5°) to seaward antl consequently all the escarpments of the 
islands arc on the :;ide next the main shore, and those upon Lhc lattcl' 
all face inland. l\Iany of the latter rise Lo a height of 700 fccL or more 
above Lhc level of the sea. At Little Whale River, a grey quartz 
conglomerate of great th icknc:;s occur:; below thc:;e rocks; but the 
limc:;tones, which arc bluish-grey aud generally siliciou:; or argilla
ceous, arc found in mosL localities at the ba:;e of the series. They 
usually occur in thick beds and contain cherLy coucrcLions h:wing a 
conccn Lric structure. The q uarlzito:; and :;aml8loncs come nexL in 
ascending order and also occur in ma:;sivo bod:;. They vary in color 
from very lighL to very dark grey, and a few beds al'e recldi8h. 
Associitted with the q uarlzitei; and overlying them is a 8erie8 of chert:; 
and shalos mostly darkly colorod. Thc:;e al'o 8UrmounLed by a grcaL 
tbicknei;s of amygUaloids of variou:; kinds and by dioriles of a ba ·altic 
character. The last mcnLionod rock:; occur in patches on Long Island 
and as an almo;;t conLinuous capping on top of the islands of the 
ManiLounuck chain. Frnm .Manitounncl< Sound to Richmond Gulf, 
Lhc main i;horc coni;ists of very rna8 ·ivo beds of amygdaloid wiLh 
Lbo underlying ba:salts, sha~s, quartzitcs and limoi;Lones appearing in 
Lhe cliff:; aL a greaLei· or less distance inland. 

BF.CTION NE.lR SOUTII-WEST EXTREMITY O'I'' LoNG ISLAND. 

a. Overflow of colmmmn trap. b. Fenuginous beds, slightly unconformable to tru J). 

The Nastapoka and Ilopewcll chains of islands consist of quartziles 
and tibales with ironstone baucli; capped by basaltic cliorite:; in some 
places. The general run of all these rocks is interrupted by numerous 
very low tram;vcrt>e anticlinal:;. The effect of th iti structure, under the 
powerful glacial denudation to which the whole counLry ha:; been 
i;ubjectod, has been to cuL out the channels between the i8lands and to 
give lo each of Lho laLlor a crescent-like form, the convexity of each 
itilancl being towanlti the main shore. The gaps through which LitLle 
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Whale River and other streams find their way to the sea, have also 
had a similat· origin. There arc ah;o many similar gaps in Lhe hillR, 
which were aL one Lime occupied by water, but which arc now more 
or less fille<l up with sand or shingle, and some of them arc elevated 
to a considet·able height above the sea-level. 

Instead of describing the rocks of the variou;; islands of the 
N astapoka chain and of the mainland opposite to them, I shall give 
a few l'cprcsentative section::;, which will be more convenient for 
reference. Other details of the geology arc given on the accompany
ing map. 

The following is an approximate ascending scotion of the rocks Section north 
,, . tl l'f" . I . . . f l l l . h 'l side Little exposcu m le c t 1;; rn t 10 VlClllJ Ly o t 10 cm nunc, L rcc mi cs Whale Hiver. 

north-eastward of the Ifodson's Bay Company's esLabfoshmcnt at Little 
Whale River:-

FEET. 

Massive compact bluish dolomites, with chert, of which are exposed 
about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 

The lead-bearing band of a similar character to the last, but somewhat 
drusy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

Thick-bedded bluish-grey dolomite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Interval concealed, a boat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Dark flaggy argillites and shales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Flesh-colored, pink and grey quartzites . . . . . . . • . . . . . . . . . . . . . . . . . . . 60 
Trap-overflow in five layers, about 250 feet in all, of which there are ex-

posed near the lead mine about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

370 

The f Jral appearance of these cliffs, and the great trappean over
flow whit.;u surmounts them, is shown in the accompanying view. 
The above 8Cctiou beginH on high ground, and the total elev~Lion of the 
top of the diff of rudely columnar basalt, followed by amygdaloid, is 
probably upwards of 700 feet above the sea. 

On the opposite or south side of the Little Whale River, some of the Section south 

hills appear to be over 1,000 feet high. An approximate ascending ~~d;af~tUfver. 
secLion of Lhc cliffs shown in the accompanying view would be as 
follows:-

Coarse grey and reddish-grey somewhat altered sandstone with conglo
merate layers, and conglomerate with sandstone layers ; the 
pebbles are mostly quartz. 'l'he total thickness is probably 

FEET. 

double that exposed at the base, namely ...................... 150 
Concealed, but probably a continuation of the last, overlaid by bluish-

grey dolomite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 
The lead-bearing band of compact bluish-grey dolomite. . . . . . . . . . . . . . 35 
Massive blue dolomite............. . ............ ........... . . . . . . 30 
Concealed about.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 

2 



Cnstlc 
Peninsula. 

Boss of gneiss. 

14 c GEOLOGICAL SURVEY OF CANADA. 

FEET. 

Yellow-weathering compact blue dolomite......... . . . . . . . . . . . . . . . . 40 
Single band of solid grey saudstone..... . . . • . . . . . . . . . . . . . . . . . . . . . . 5 
Thinly-bedded grey sandstone, with ripple-marks, and hard flaggy 

and shaly argillite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Bluish-grey diorite, porphyritic in parts-least thickness . . . . . . . . . . . . 50 

1060 

In the south-western part of Richmond Gulf, and on the north side 
of the outlet, a remarlrnble castle-like peninsula rises to a height of 
seven or eight hundred feel. The lower part, corn;i1>ts of coarse grey 
sandstone passing inlo eonglome1·aie, with white quartz pebbles, like 
that of Little Whale River, while the upper part eonisists of lime:;iones 
slightly unconformable to the sandstones, and all capped with trap. 
On Lhe same side, and between the Oa:;tle Peninsula and the narrowest 
part of the outlet, a boss of Laurnnti:ln gneiss, about 100 foot high, 
protrndos through the sandstones and lime:;tonoi:;, as shown in the 
accompanying section. 

SECTION ON SOUTll SIDB 01" CASTLEjf.;~INSULA. 
a. Overflow of columnar trap. 
b. Dolomite, u1iturned in approaching gneiss. 
c. Sandstone and conglorncrnte, unconformable to dolomite. 
d. Boss of gneiss with sandy bay to east. 

Section at On the south side of the outlet of ihc gulf the following approximate 
Richmond Gulf ascending section of rocks is seen rising from the level of the sea:-

FEET. 

Coarse greyish sandstones, upwards of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 
Amygdaloidal trap.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 
Bluish, grey and drab dolomites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
The lead-bearing b:md of bluish drusy dolomite. . . . . . . . . . . . . . . . . . . . 20 
Thick-bedded bluish dolomite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Grey quartzites and argillites ..................................... 100 
Basiiltic diorite (followed elsewhere by amygdaloids). . . . . . . . . . . . . . . . 200 

960 
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Upon some of the islands in Richmond Gulf, and on its south-eastern 
shoreK, red<fo;h-grcy q uartzites occur, which are general ly thinly-bedded 
and somewhat distmbetL The group of rocks above described appears 
to overlie them unconformably. These qn:wtzites may, perhaps, be of 
limonian age. On the southern side of the gulf a masRive crystalline Supposed 

. l d. •t . cl h. h l b ·1 .fi cl II . Huro11i11n. green11:> 1 t0r1 e rn expose , 1v 1c may a so e c ass1 e as uroman. 
In the high hills to the southward, the upper rocks, at a dii:;tance of 

aboL1t two miles from the ouLlot, dip about N. W. < 6°, while those 
below them, supposed to be the coarse sandstones, dip about S. < 5°, 
shewing a want of conformity, with an angle between the stratification 
of the two sots ofl 1°. 

The load-bearing band appears to be frequently expoi:;ed in the ~:~~~bcariug 
escarpments from .lVIanitomrnck Souncl to Richmond Gulf, and along 
the west side of the latter. Although comparatively thin, it is 
probably continuous in the above interval, and from its richness in 
galena may prove of 000110mic importaneo. 

The lai:;t of the above i:;octiom; may be taken as a fair representation 
of the rocks which form the high and narrow tongue of la'nd, which 
separates R.ichmond Gulf from the open l:loa, and also the first ridge or 
range of hills all along the coast to the southward as far as the head 
of Manitounuck Sound. The dip to the westward is very uniform at Uniform clip. 

an angle of about 5°, and the upper beds, which slope under the water 
all along the outside shore of this narrow peninsula, as well as the 
continuation of the similar coast to the southward nearly to l\Ianni-
tounuck Sound, arc amygdaloidal and usually thickly i:;tudded with 
coarse agates, many of which arc very large. They also hold occasional 
patches of iron pyrites of a curious vesicular variety. Isolated masses Epi~otic con-

. · f fi · 1. cret1ons. of op1dos1to, rom two to twenty cot rn c iamotor, are very common 
111 t.heso amygJaJoids. They appear to be of a soggrogatocl or concro
tionat'Y cha1·aoter. The proportion of the opicloto and the intensity of 
the green colour gradually increase from the circumforonoo to the 
centre of each mass. On the extensive bare rock-surfaces along the 
sea-shore, they generally break up, under the weather, into angular 
fragments which become removed by some natural process leaving 
round pits or holes to mark the former positions of the opidotio masses. 

The Nastapoka chain of Islands begins near Little Whale River and Nastn.nokn. 

runs northward, nearly parallel to the coast, for about ninety miles. Islands. 

H consists of fourteen principal islands, all of a croscont-liko form, 
narrow and destitute of trees, with numerous smaller islands between 
them. Somo of them are five or six miles long. Their distance from 
the main shore varies from two and one-half to five miles. The general 
dip is westward towards the open sea at angles varying between about 
3° and 6°. The structure of each island resembles that of all the 



Section at 
Belangcr's 
Ishtnd. 
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others, tho rocks of tho whole chain belonging to ono set, illustrated by 
tho sections which follow. Tho .first l'opresonts approximately, in 
ascending order, the sLrata of Belangcl"s Island, lying off Lhc enlrance 
to Richmond Gulf, the most i:;outhorn lal'ge island of tho chain. 

1. Bluish dolomite, weathering yellow, all in large concentric masses 
with olive-green slate between. 'fhese large masses are again 
formed of small concentric concretions, two to six inches in 

FEET. 

diameter . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
2. Olive-green silicious slate...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
3. Interval of concealment, thirty or forty chains wide, between the 

eastern edge of the island and the base of the talus, occupied 
by numerous small ridges and ancient beaches of coarse 
shingle up to forty feet above the sea, which with a dip of 5° 
would represent a thickness of about... . . . . . . . . . . . . . . . . . . . 200 

4. Greenish silicious. shale with grey quartzose sandstone... . . . . . . . 150 
5. Single band of light grey sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
6. G roy quartzose sandstones interstrntified with greenish silicious 

shales,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 
7. Black slate, some of.which splits into good flags................ 15 
8. Highly ferruginous impure dolomitic band.. . . . . . . . . . . . . . . . . . . . . 10 
9. Drab-colored manganiferous spathic ironstone in thin bands, some 

of which weather brown and others black. . . . . . . . . . . . . . . . . . 18 

538 

The upper part of this section forms a cliff l'ising nearly })Orpcndic
ularly to a height of 348 foot above tho sea. A fow chains nort.h of 
the position of number two in the line of section, some grey arena
ceous beds hold small veins of a beautiful olive-green chalcedony 
resembling jade. 

Flint Islo,nd. Fliut Island, which is of small size, lies three-quarters of a mi lo 
souLh of Belanger's Island. The l'OCks here dip S. 80° W. (mag.) < 
about 7°, and consisL of forty feet of grey sandtiLonc, overlaid by sixLy 
feet of felsitic slates and argillites, all capped by thirty foot of beds of 

Iron Ore. manganifcrous spathi c iron inicri>tmiified with greenish argillaceous 
sandstone. Tho iron ore, which is in great abundance, divides into 
thin bods, generally weathering black, and tho surfaces havo a curious 
finely roticulatod appearance resembling honey-comb. One of the ;;pc
cimens of this ore collected on Flint li>land, is found by Dr. Harrington 
to contain 25.44 per cent. of metallic iron and over twenty-four por cent. 
of carbonate of manganese. These ores arc found in great quantities 
throughout the whole of the Nastapoka chain of islands and will be 
again referred to in the section on economic minerals. Tho lower 
strata of Flint I sland aro cut by a vein of while quartz from two to 
twelve inches thick containing much coarsely crystalline sidcrite which 
turns black on exposure to the weather. 
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The southern point of the second NaRtapoka Island, between fot1r Sections at 
second Nasta

and five miles west of the outlet of Richmond Gt1lf, presents the poka Island. 

following ascending section :-
FEET. 

Greenish-grey felsitic slate . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Greenish sandstone. The surfaces are so completely stained with oxide 

of iron that the debris resembles a pile of hematite.... ..... .... 50 

Yellow-and-black weathering manganiferous and spathic ironstone beds. 10 
Grey calcareous sandstone with chert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

120 

This section represents the uppermost strata of the island. At the 
highest point on its eastern side the following approximate ascending 
section is presented in a cliff facing the mainland:-

Hard g rey, rather thinly-bedded sandstones, with greenish shaly 
partings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 

Dark g reenish-grey massive felsite slate. . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

Dark-green argillaccous sandstone, with glossy black surfaces. . . . . . . . 50 

Greyish sandstones with shalcs-say ......... . .... .......... , . . . . . 90 

300 

About three-quarters·of a mile north of this place an isolated rock, Is~etofdolo
which we called Gull Islet, rises a few feet above the level of the sea. mite. 

It consi ts of massive grey dolomite, full of patches of black chert, and 
may occupy a place near the horizon of the dolomite at the base of the 
section of Belanger's Island. 

Since the strata of the Nastapoka Islands and of the mainland oppo- Total thickness 

site are comparatively undisturbed and have the same strike and dip, of strata. 

it may be assumed that the measures concealed under Nastapoka 
Sound are conformable, and would amount to about 1,000 feet in 
vertical thickness. This, with a minimum of 1,200 feet to represent 
the strata around Richmond Gulf, and 600 for the rocks of the Nasta-
poka I slands, would g ive a total of 2,800 feet as the thickness of the ~ 
whole (Manitounuck) group on this part of the coast. Not only do 
the rocks of this group, as a whole, bear a lithological resemblance to 
those of the Nipigon series, but there is a similarity in the landscapes Nipigon serie~. 

to which they give rise, which i especially noticeable in the style of 
cliffs formed by the rudely columnar traps of the two sets, as may be 
seen by comparing the accompanying sketch, taken at the mouth of 
the Wabinosh River, on Lake Nipigon, with those representing the 
e carpments at Little Whale River. 

On one of the iRlands of the Nastapoka group, which we called Sect_ion at 
Dav1eau's 

Davieau's Island, abouL Rixty miles north of the inlet of Richmond Island. 

Gulf, the following approximate ascending section was measured. 
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The greatest vertical height of the island is 270 foci. It lies two and 
a-half miles from the main shore, >vhich here consists of Laurcntian 
gneiss:-

FEET. 

Greenish-grey fine-grained quartzose sandstone.. . . . . . . . . . . . . . . . . . . . 40 
Black slates............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Grey sandstone........... ... ............... ...... ... ..... .. .. .. 45 
Black slates ............................... . .. , . . . . . . . . . . . . . . . . . 30 
Band of red chalcedony ... ....... .......... , . . • . . . . . . . . . . . . . . . . . . 7 
Black slates and dark greenish-grey shaly sandstone, with magnetic 

iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 130 
Mauganiferous spathic ironstone beds, wenthering yellow........ . . . . 20 

322 

In continuation of the Nastapoka group is an island lying uetwcon 
two and three miles off the main shore, with a length of six or seven 
miles, beginning opposite the mouth of the Langlands River. Abou1 
fifLcen miles further nor·ih is a somewhat smallct· island, lying about 
two miles oft shore. These two island;; and the northern half of the 

'
6
Tron11c1tn over- last Nastapoka Island, to the soutl1 of them, arc capped by a consid

ow. 
erable thickness of trap, which would apparenily occupy a higher 
place in the series than any of the strata of the preceding sections. 

The unaltered roclrn, above described , terminate on the mainland 
r.uei~~ l.ci;ins (in g·oin1!" northward) between Richmond Gulf and the Nasta1)oka 
011 1uainl:ind. .. .• 

Ilop~W(• \l 
lsl:tnd~. 

R('c!ionp; on 
Hopewell 
Tslaud~ . 

Bivcr" and beyond thiR limit, Laurcntian gnci;;s holds the shore all 
the way lo Cape Dufforin. 

The lfopcwell chain consists of ton principal islands lying between 
ITopcwoll Point and Capo Dutf01·in. They rc;;cmblc the Nastapoka 
It>laucl~ in form and appcm·auce, but :ire not so high, and most of Lhem 
lie cloRc t· to the m:iinl:incl. Tbo rocks of which they al'e compo;;cd 
appear to be equiYalcnt to the upper strata of iho Nastapoka chain. 
The chal'acters and al'rangement of these rocks will be best illu;;tl'ated 
by a few sections taken in diffol'ont rarts of the group. Tlie following 
represents an approximate ascending Rection on the landward side of 
the firRt l~wge island, at a point iwo miles north-wm;t of the extremity 
of Hopewell Point:-

FEET. 

Black slate..... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 30 
Dark-grey tbinly-l>cddrd sandstone . . . • . .. .. • • • • . . . . . . . . . . . . . . . . . . 30 
MaRHivc light-grey sandstone ..•. ,........ . . . . . . . . . . . . . . . . . . . . . . . . 10 
Black shale with two l>undR of dark-grey quartzite and one band (three 

feet thick) of ironstone. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . 40 
Fine-grained dark greenish.grey trap (maximum of ibis locality)..... 40 

150 

On the largest island in the centre of IIopewell Sound, between the 
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middle of the second island of the chain and the mainland, the following 
ascending section occurs:-

FEET. 

Black slate and grey quartzite-about . ..... . .. . ..... .... : . . . . . . . . . 30 
Massive dark-grey quartzite-about .... ........ ..... . .. , ... . ...... 60 
Very darkly-colourcd, somewhat columnar, trap-about . . . . . . . . . . . . . 70 

160 

At a point, on the landward side of the fifth large island of the 
group, about three-quartewi of a mile north-west of a very narrow 
strai t separating it from the main shor e, the following approximate 
ascending section was measured:-

FEET. 

Black slates and grey quartzose Ranrlstone . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Light-grey quartzose sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Black slate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
Massive dark-grey quartzite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Very dark coarRely columnar trap.. .............. . .. . . . . . . . . .. . . . . 45 

170 

All the islands of the group have a similar structul'e, but the relative 
proportions of the different strata vary somewhat in passing from one 
to another. The appearance of the 1mier side of these islands is illm1-
trated by the accompanying sketch, which represents a view north
westward up the first island from near Hopewell Point. 

Vrnw OF NoRTrr-EAST SIDE OF F!P.ST HoPEWF. LL I SLAN D. 

a. Overflow of columnnr trap. r. Hopewell Sound. 
b. Quartzites and black slates. d. Main shore- Gneiss. 

E coNO>lnc MINERALS. 

Owing to the u11disturbed nature of the rocks above described, Metalliferous 

mineral veins arc of rare occurrence among them. The few which we veins. 
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observed were generally small and consisted principally of quarlz and 
calcspar, with either no metallic minerals at all or only crystals and 
patches of iron pyrites and siderite and occasional specks of copper 
pyrites. 

Lead. L ead. In the lower pm-t of the magncsian limestone portion of the 
series, there is a, band about twenty-five feet in thickness of a,n open or 
drusy character in which galena, in bunches, occurs in :mfficient 
quantities to be of economic value. In 1858-59, the IIudson's Bay 
Company obtained nine tons of this Ol'e from numerous srnal 1 openings 
which were made about throe miles north-east of their establishment 
at Little ·whale River: but it appea.rs to be equally or more abuudant 
in some 8pols in the same balHl of limestone on the south Hide of the 
riYer. This band is traceable lo Richmond Gulf, at the cntr:rncc of 
which I found bunches of galena in it, which would weigh upwards of 
a hundred pounds. Specimens from 'the mine' on the norLh side of 
Little Whale River which I brought to .M:ontreal in 1875 were found 
by Dr. Ilauington to contain 5.10'~ ounces of silver to the ton of ore. 
That from the south side of the inlet of Richmond Gulf he finds to 
contain, when separated from the gangue, 12.03 oun ceR of si lver in 
eve1-y 2,000 lbs of the ore. 

Cop1,er. Copper. I was presented with some specimens of pure copper 
pyrites, associated with calcspar and quariz crystals, said to have been 
collect.cd in I.he Yicinity of Richmond Gulf, and I found specks of the 
same min eral in small calc:;par vein,; about one mile norLh of the 
entrance to the Gulf. On the landward side of Lo11g Island, about 
three miles from its south-western extremity, numerous small veins of 
calcspa1· and other minerals, which cuL the trap, contain specks and 
small patcl1cs of copper pyrites. 

Gold. Gold. Dr. Harrington has found traces of this metal in the iron 
pyrites which I collected from a small vein cutting the gneiss on a 
point about one mile so uLh of Great ·whnlc'Ri ,~er and also in thaL from 
oLher small veins in the dolomite which forms Dog Island close to the 
main Rhore a few miles no1·lh of Cape Jones. The drift of the Litt.le 
·whale RiYe1· valley appeared lo 8how indication:; of alluvial gold, but 
numerous pannings at the fil'st fall and elsewhere failetl lo bring any 
of the precious metal to light. 

Silver. Silver. Besides the silvel' in the galena already referred to, this 
metal was found by Dr. Ifal'ringLon in the prop01·tion of 0.145 of 
an ounce to the ton, along with the traces of gold, in the pJl·ites 
from boLh of the above localities. Small veins of pyrites similar 
to those of Dog Island occur in Lhe similar dolomites in numerous 
place:; along the coast. The dolomite on the :;outh-western 8ide of 
the southernmost of the two islands which form Teska Ilarbour is 
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travcrscu by a gl'oup of small parallel veins of while calcspar with 
iron pyrites all lying close together and measuring from tw·cnty to 
fifty feet in width. The group runs N, 35° W. and S. 35° E. (mag.) 
and underlies to the S. W. at an angle of 10° from the perpendicular. 
The dolomite between the veins of the group is broken into small 
angnlar pieces. 

Zinc. Blende is found with calcspar)in small veins cutting the Zinc. 

dolomites on the Routh side of Little Whale RiYcr, and in cryslals 
along with the bunches of galena in the lead-bearing bai1d in other 
localities. Altho11gh it was nowhere seen in economic quantities, its 
existence is worth noting, as it may .be found to occur in larger 
abundance on th is part of the coast. 

Iron. The spatbic iron-stone bands which have been -show11 to form Tron. 

the uppermost rocks (with the exception of the trap in the t hree 
northern islands) of the whole of the Nustapolrn· chain are found by 
Dr. Ilarrington to constitute valuable ores of iron. An aYerage 
specimen of a compact variety from Flint Island, he finds to contain 
25.44 per cent. of metallic iron and upwards of twenty-four per cent. 
of earbonatc of manganese. A crystalline val'icty from Davicau's 
Island gave 27.83 per cent. of metallic iron. Thcl:lc spathic ormi form 
a band which would average not less than twenty feet in thickness 
throughout lhc whole group of islands, which, as already stated, have 
a length of about ninety miles cxclui-<ive of the more northern ii-llancl . 
The band is divided into layc1·s of a few inches in thickncsH. The 
colour, on fresh fracture, presents various shades of drab, buff and 
brown. The surfaces weather black and various shades of brown. 
All the beds may not be equally rich but the vcater part of them on 
all the islands visited appear to be sufficiently Ro to constitute a 
valuable ore for the manufacture of Rpiegeleisen. The enormous 
abundirncc of the ore is its great feature. Forming the uppermost 
band 011 nearly all these large iRlands, where the dip is so low and the 
underlying strata confined to the cliffs along their eastern sidc8, the 
iron-stone beds are spread over the greater part of their area, which, in 
the aggregate amount:-< to many thouRandR of acres. The islandR being 
destitute of Limber and the roclrn much Rhattered by the frost , &c., the 
ore, ready broken, may be gathered up in inexhaustible quantities. 
The islands offcl' good shcltcr <for Yessels and the ore might be con
veniently loaded in many places. 

Along the landward Ride of Long Island for three miles from its 
south-western extremity, highly ferruginous beds, Yarying from ten to 
fifty feet thick, some of which may be valuable as ores of i r011, are seen 
near the water's edge, overlying sandl:lLones and Rhalcs and undel"lying 
compact trap. On an island about one mile long and Bitnated half a 
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mile · south-west of the Routhern extremity of Long faland , a ferrug
inous band is seen in a similar position and another higher up, between 
two thick layers of trap. 

Loose masses of a shaly, sommvhat argillaceous, bright red hematite 
were found along the coast in the vicinity of Richmond Gulf an<l. they 
may have been derived from some of the red bands interstratified with 
the sandstones, quartzitos, &c., among the lower strata around the Gulf. 

Magnetic iron-sand is washed out of the drift, in considerable 
quantities at various places along the coast, Ruch as Groat and Little 
Whale Ri>ers, near Little Cape Jones and near Langlands River. 

Manganese. The spathic iron ores above described being so rich in 
carbonate of manganese, the black oxide of the metal may be reason
ably looked for in some parts of their distribution. The high percentage 
of manganese in these ores, as already stated, will render them valuable 
for the manufactut·e of spiegeleisen, and owing to their abundance and 
accessibility they may some day be found worth carrying to Europe or 
the United States. 

In my report for 1875, page 324, it was stated that a specimen of 
black crystalline siderite from near Little Whale River, which bad 
been given to me, contained ~rather a large amount of manganese. 

Molybdenum. At Great Whale River I was presented with a specimen 
of molybdenite said to have been found in the neighbourhood. 

Pyrites. Veins of iron pyrites, in several pl::i.cos along the coast, 
were mentioned in reference to the occurrence of gold and Rilrnr. I 
also found it in patches in the amygdaloids in the neighbourhood of 
Richmond Gulf. In 1875 specimens of massive and other varieties of 
iron pyrites from the region about Little Whale River were pre&enied 
to me. 

Ornamental Stones.-.A.mong the stones :fit for polishing for orna
mental purposes may be mentioned the agates, carnelians, epidositos 
and porphyries of the trappean roclrn between the J\fanitounuck and 
Nmitapoka Sounds. The agalos aro yery abunuant in the amygda
loids, and arE> often of large size, but they are mostly coarse, poorly 
coloul'ed, and, on trial by different lapidaries, it is found difficult to 
gi>e them a high polish. The rod chalcedony, which occurs as a bod 
on Davieau's and othot· island!'! of the Nastapolrn chain, and the olivo
green chalcedony, resembling jade, which was found in small Yeirni on 
Belanger's folancl, are suitable for polishing aR ornamental stonoR. The 
t·are mineral axinite, which had never before been observed 'in situ in 
the Dominion, was discovered in Rma,ll veins in the trap on the coast, 
about one mile and a-half south of the mouth of Little Whale River, 
in crystals, along with quartz, calcspar, epidoto, chlorite and asbetsos, 
and al>:o in the granular form. Both forms are of a purple colour, 
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and the granular variety takes a high poliRh. Red jasper, with 
"floating" particleR, like that of the Nipigon series nem· Thunder Bay, 
Lake Superior, is found on Long Island. A greyish-green argillite 
with black streaks, like that which was used by the ancient IndianR of 
Canada for making ceremonial and other implements, was found in a 
cliff on the north side of Little Whale River. The transparent quartz 
crystals which abom1d in the druses of the lead-bearing band of Little 
Whale River, &c., may be mentioned in this connection. A sofL green 
stone, like serpentine, which the Indians carve inLo tobacco pipes, is 
said to be obtained a few miles north of BorL George, but I waR unable 
to find the spot. The rocks in the neighbourhood are Laurentian 
gneisi:;. 

Dolomite for calcining.-The bluish and greyish dolomites, which arc Do1 1q~ite for 
en cuung. 

so abnndant towards the base of the Manitounuck group, arc found by 
Dr. IIarringLon to contain very little insoluble matter, and to be pure 
dolomiLes, well-suited for the manufacture of lime arnl mortar. 

IIyrlraulic Cement-stone.-On Bclangcr's Island and also on ·white Ilydraulic 
. . Cement-stone. 

Bear Island I found a very dark-grey compact rock in raLber Lhm bedH, 
having a conchoidal fractmc, and weathering to a bright ycllowish
brown colour, which would apparently make an excellent hydraulic 
cement. Beds, which appear to be suitable for the same puq)osc, are 
found in several of the Nastapoka Islands. 

Building Stones.-Good building stones, in conRidcrablo variety, arc BuildingSloncs 

met with on the h;lands all the way from Cape Jones to Cape Dufferin, 
and on lhe mainland from Great Whale River nearly to the Nastapoka 
River. The more massive kinds are found among the dolomites and 
sandstones or quartzites already descl'ibed. Although there iR little 
probability of building stones ever being required to any considerable 
extent on the EasLmain coast, I mention them, and also the matm·ials 
for making mortar and cement, as there is a possibility of their being 
wanted in other parts to which they might be most conrnnicntly 
shipped from this region. 

Brick Clays.-For the reason just stated, I may also mention that BrickClays. 

clays, apparently well-suited for making bricks, occur on the banks of 
the Little and Great Whale Rivers, and in the valleys of some of the 
smaller streams entering the Rea along this part of the coast , as well 
as in those of nearly all the rivcrn forth er Routh. 

Asbestos was found in small quantiticR with the axinitc, already Asbestos. 

referred to, about a mile and a-half south of Little Whale River. It 
was described as occurring in larger quantities elsewhere on the coast, 
but the localities were not ascertained. 

Soapstone.-The Esquimau..'C of the east coast and the islands of Soapstone. 

Iludson's Bay use a grey soapstone for making all their keLLles and 
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lamps, which arc frequently more than two feet in length. It is of a 
tough and durable variety. I have seen holes in several of their 
kciilcs, after long use, successfully patched by inserting new pieces of 
Rlonc cemented with clay. As nearly as I could ascertain from them, 
the soapstone is obtained not far from Mosquito Bay, latitude 60° 45'. 

Flagstones.-Tbo black slates and flaggy felsitcs which abound in 
the Nastapolrn Islands, and some of i.he thinly-bedded sandstones of 
the Manitounuck Islands and Richmond Gulf, would make excellent 
flagstones. 

Anthracite.-The existence of this valuable mineral on Long Island 
wM referred to in my report for 1877, page 325. It has a conchoidal 
fracture and bright lustre, and was found by Mr. Hoffmann to contain 
94·91 per cent. of fixed carbon and only 0.35 per cent. of ash. It iH 
probable that it docs not occur as a seam of altered bitumi11ous coal 
like ordinary anthracite, but rather as resulting from hardened pitch 
or a mineral like Albertite, by the loss of its bitumen ; and may not 
exist in large quantities. I was prevented by circumstances from 
visiting the locality at which it is found, which is said to be on Long 
IRiand, at four or five mileR from its south-western extremity. 

Petroleum.-On the Abittibi River, which was explored by one of 
my assistants in connection with the work of the season, bituminous 
limc1;toncs and carbonaceous shalcs were found, belonging to the 
Devonian formation, which have a ,;trong resemblance to the petro
leum-bearing strata of the same age in the Athabm-ika-lVlaok011zie valley. 
These rockH occur all along the Abittibi between twenty-nine and 
thirty-nine miles from its mouth, and in one place the limestone 
contains a little free petroleum. 

Son, OF EAsn1AIN. 

Soil. Along the east side of James' Bay, from the vicinity of Rupert's 
llouse to Cape Jones, there is a stt"ip of country, averaging perhaps 
twenty to thirty miles in width from the sea shore, which, from all 
th:-tt 1 could learn from oLhcrti or obR01Tc myi-;elf, appca!'l:l as if it might, 
;:ome day, hayc a ceetain agrirultnral Yalnc. Viewed from the bay, it 
has a gently m1dulating aspect, and slope~ gradually down to the shore. 
It il:l wooded with spruce, tamarac, poplars, nnd Rmal l white birch. At 

Logs. Fort George I saw a quantity of good :-;prucc logR which had been brought 
down the Big Ri\'or for buildingpurposcl:l. 11lany ofthom mca~mrcu two 
feet in diameler at the butt, and their average age, judging b.y the rings 
of growth, was nearly 100 ycarl:l. The soil of the strip of country just 
described is generally Rm1dy, of'Len underlaid by Rtratificd greyish 
clays, which occasionally come to the surface; with boulder-drift, or 
solid rock beneath all, but either of these also sometimes forms the 
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surface. The gardens of RupcrL's House, Eastmain and Fort George Gardens. 

show thaL potafocs and all the ordinary vegcLables thrive wcl I. 'rho 
Iludi:;on'ti Bay Company's estaulishmcnL at Eastmain is maintained for 
the purpoe of rniHing 8tock. The cattle and sheep which w saw there Cattto. 

were in cxcellcnL condition. 

CLrnATE AND TnrnER. 

As stated in my report for 1875 Lhc climate in going northward Climate and 
' ' Timber. 

from Lhc height of land bcyornl Lake Superior, doc:; not appear to get 
worse, but raLhcr Lo improve, Lill Jamc8' Bay is reached. Among- other 
poi;i;i blc cau;;c;;, thi:; is owing to the constantly decreasing elevation of 
the country, the grc[LLcr length of the 1mmmcr day in the north, and 
Lhc accumulation of warm rivcr-waLcl' in the head of James' Bay. 

The Ol'iginal limber along the lower strcLch of Moose River hm; been 
mostly burnt within the lasL fifiv or sixty years, but whcnevot· the 
old spruces have escaped, they nrc of a larger growth than those seen 
on any other pa1·t of the rouLc from Michipicotcn. In regard to the 
distribution of the Limber, iL is a CUl'iom; fact LhaL smaJl white elm,; No1:thcrn 

b l I L P f I .,.1. . .b. 1. h f h 'I lumts of tree~. appear c ow L 10 ong ortagc o tic ~· i:;srnm 1 urnnc o t e l\ oo:;c, 
after having been la;;t i;ccn 011 the lower parLti of Lhc Michipicotcn River 
near Lake Superior. The northern limit of the white cedar is just 
south of Rupert's House. At Great Whale Hivor, the. white birch 
cxistp only ati a large sh rub. The poplan; di:;appcar between Fort 
George and this river. The tamarac was found nearly a:; far north 
as the spruce, which is last l:lccn on Lhe coast near the norLhcrn part of 
l~ichmoucl Gulf. The latter tree, however, is HaiJ to extend much 
further north at a distance back from the sea. 

During our joul'ncy up the coast and back, in Lhc months of July, Weather. 

Augm;t and September, we enjoyed very fine weather the moi:;L of the 
time. 'l'bcrc was very little rain and only two or three clay.i of fog. 
'l'he prevailing wiml::; were from the :;ouLhward and the temperature 
was warm and pleasant. The superiority of the weather ovc1· that of 
Lake Superior was al:lubject of frequent remark amoug my "voyagcul':;," 
who hau been accustomed Lo that lake all their lives. We oaw no ice, 
with the exception of a little "bay ice" at the commencement of our 
journey, which bad been driven in to the neighbourhood of the mouLh 
of Moose River after northerly winds had prevailed for many days. 

I took the temperature of the sea upwards of twenty time:; dnring 'remperaturcof 

ow· voyage, which extended over the greater part of July, Augui;t and the sea. 

September, and found it to average 53° Fah. I al:;o noLcd the temper-
ature of the rivers which we visiLccl, and found that of the avemgc of 
five of them to be 61° Fah. vVe baLhcd in the salt water almost daily, Sea bathing. 

and found the temperature agreeable. 
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The following table gives the result of the above observations anrl 
also the lcmpcraturc of the air at the different times aL which they 
were made. The Fahrenheit thermomeLcr was used, and whenever Lhe 
sea hnppencd Lo be calm the instrument was lowered to a depth of 
three or four feet below the surface:-

Temperature of the Sea, Rivers and Air along the Eastmain Coast in 1877. 

DATE. liOUR. R1vEn. SEA. Am IN 

SHADE. 

---------
1 Rupert's River nt Rupert's House .. ... July 11 10 A.M. 61 ° 48° 
2 Enstmnin River, two miles up ........ " 15 9.30 " 59° 66 
3 Middle of great bay south of Cnpe 

IIope ..................... . .. . " 15 2 P.M. 59° 72 
4 Twenty-five miles north of Cape Rope " 16 12.30 " 47° 65° 
5 Eight miles south of Big River ...... " 17 5 " 47° 57° 
6 Mouth of Big River ... ..... .. . .... . " 17 7 " 63° 63° 
7 'rwenty miles north of Big River .. . .. " 18 4 " 57° 62° 
8 Wind-hound Point, thirtJ-five miles 

north of Big River ...... . .. .... Cl 19 2 " 53° 70° 
9 Ten miles E. N. E. of Cape Jones .... " 24 4 " 45° 58° 

10 T hirty-six miles north-eastward of 
Cape Jones .... ..... ......... .. Cl 25 7 " 52° 73° 

11 Fifty.three miles north-eastward of 
Cape Jones . ............ .. ..... " 26 12.30 " 48° s2° 

12 .Black Whale Harbour ............... " 26 9 Cl 53° 
13 Great Whale River opposite H. B. Co's 

Post ...... .... · ····· . ........ " 28 1 " 68° s2° 
14 Do. after two cold windy days ....... . Cl 30 9 " 59° .is· 
15 Open sea, forty miles N. of Great 

Whale River . .. ... .. .......... Aug. 1 6 " 53° 70° 
16 «Second" River at fifty-one miles 

north of Great Whale River .. . .. " 2 9 A. M. 63° 
17 Off do ....... ..... . . ... . ....•.. .... <. 2 9.15 " 52° 
18 South Ride Richmond Gulf . . ... ..... " 9 l l.30 " 61° 68° 
19 South point Cairn ll'Iountain Island, 

Richmond Gulf ................. " 9 3 P.M. 62° 72 
20 Opposite Last or northern Nastapoka 

Island .... .• ..... .......... . ... .l 16 3 " 50° 55 
21 Land-locked Harbour .... ........... " 17 11.30 A.M. 55° 66° 
22 South-east of last Nastapoka Ishind . " 25 12.30 P.M. 53° 05° 
23 Middle of Nastapoka Sd. between N. 

River and Salmon Fishery Cove .. (. 26 2 " 53° 70° 
24 Midway between Inlet of Richmond 

Gulf and Belanger's I sland . .... . " 27 6 " 57-° 65° 
25 Open sea between Great Whale B.iver 

and Manitounuek Sound ........ Supt. l 11 A .M. 52° 53° 
26 Great Whale River opposite H . .B. Go's 

Post ......... . ................ " 2 2 P.M. 54° 59° 
27 Off Esquimaux Harbour. .. . ......... " 3 1.30 " 53° 56° 
28 Dead dog Cove, after three days' blow " 6 3 .l 51° 58° 
29 Mouth of Big River, Fort George ..... " 18 7 A.M. 1\9° 51° 
30 Kimishoo's Bay, forty miles south of 

Fort George ........ . .. . ..... .. " 19 7 " 50° 49" 
31 Off South Point of Rupert's Bay . .. . . " 21 7 " 55° 50° 

Of five 
rivers. 

Average ............. .. ...........• .... .... ........ 61 ° 53° 62~ 0 
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Th(\ average temperature of the air between the llih of July and Averages. 

the 21st of Scplombor, from the above observations, would appear to 
be 62~0 , which is very nearly the mean temperature of the river,;; 
while the average for July and August would be 65!0

• As most of 
these observations wore taken in the morning or the evening, and as 
tlic nights were generally warm, owing to the prevalence of i:;outhcrly 
windi;, thii:; is perhaps not far from the true mean temperature for these 
two months, and it is only i 0 above the average of the mean tempera-
tures, for those months, of ten principal stations from llalifax, N. S. to 
[1'ort Simpson on the McKenzie River. 

On our 1·cturn to :i\foosc Factory, in the end of September, we found ~~s~:mmer 
that there had been no frost there all summer and the most tender 
p!anls, such as melons and cucumbers, beani;, balsams, tobacco, lho 
castor-oil bean, etc., growing in the open air, were still quite green and 
flourii;hing. Last summer was, however, probably a finer one than 
usual. 

From all that I could gather, from personal observation and Hain-fall. 

information from others, it would appear that the climate of the East-
main coast, especially beyond the limits of timber, is rather dry in all 
years. Considerable rain fall!i in the spring and autumn, but little in 
the summer, and little snow in winter. I was informed by Mr. Spencer 
and Mr. Clark of the lfodson's Bay Company that the ice in Groat and 
Litlle Wbalo River and the Nastapoka River, which flow through tbo 
'Barron Grounds,' breakl:l up in the spring about two weeks earlier ~roaking-up of 

1 . h . . h h l l l . f l l river tee. t Hm m t e rivers passrng t roug t 10 wooc cc rcg10us urt 1cr sout 1. 

RIVERS OF EASTllIAlN. 

Kitohi-sipi or Big River, which enters James' Bay at Fort George, Principal rivers 

il:l the largest sfroam on the coast. It appears to bo fully as largo ati 

the OLtawa. It is navigable for boats to the firl:lt fall, about twenty-
scven milct1 from the mouth. Next in size is the Eai;tmain River, 
which seems little inferior to the Big River. The following arc the 
next largest rivers in the order of their apparent volumes : Rupert's 
River, GroaL and Little Whale Rivers, Nastapoka River, Seal River. 

Frsn AND MAmrALS. 

The water about the head of James' Bay is so muddy that fishes of Muddy water. 

all kinds seem to be scarce, sti ll the porpoi1rns resort to certain parts, 
even hero, for the purpose, iL is said, of feeding on i:;mall fish. In the 
riveni and brooks flowing into this part of the bay, the fishei:; most 
commonly caught arc a species of whitofish (smaller than that of the Kinds of fish. 

great lakes), pike, pickerel, carp, chub and, in some places, speckled 
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trout. The last-named fish is found here and there in the mouths of 
streams as fat· north as our journey extended. 

In coasting 11ol'Lhwar<l, the muddy water disappeal's on roundiug 
Sherrick's ~fount, but the sea has a slightly yellowish tinge nearly as 
far as Cape Jones. Ilerc it becomes perfectly bright and transparent, 
and some forms of mat·inc animal life wet·c observed for the fin:>t time. 
The common sea-urchin (Echinus granularis, Lam.), which had not been 
soon to the south, now became extremely abundant, and continued so 
as far as we went. The common six-rayed starfaih (Asteracanthion 
polaris, Mull.), of the Gulf of St. Lawrence, was found in a few places 
to the north of Capo Jones. 

In the channels among the islands between the Eastmain River and 
Cape Jones, the Indians were catching abundance of fish in gill-nets 
set in from one to throe fathomH of water. Those consisted of the 
whitefish, above referred to, and a large and fine species resembling 
that of Lake SL1pcrior, sea-trout and "rook-cod." The last-named 
species seldom weighed more than two or three pounds, and was 
altogether i11forior to the common cod, of the existence of which in 
Iludson's Bay I could get no reliable information. The favolll·ite 
faihing µ;round of the natives is at the mouth of Seal River, a short 
dititancc south of Capo Jones. 

A few miles north of Capo Jones we found the Indians engaged in 
fishing with gill-nots, set in about two fathoms of water, close agaimit 
the shelving roclni of the sea coast. They were taking considerable 
numbers of a fish which is called salmon in this country, and which 
bas a strong resemblance to the common salmon (S. Salar) in outline, 
fins, head and mouth, and the flesh has the same colour and flavour. 
'rhe average size is, however, smaller, the largest which we i;aw during 
Lhc summer weighing only about ten pounds, but many wore nearly as 
heavy. vVc saw the same fa:1h timong:;t those caught at Seal River, 
also in a stream entering Richmond Guif, and in considerable numbers 
in the hand!::> of Lhc E::iquimaux, near Capo Dufferin. Those people had 
killed them (with spcarti like those m;cd by the l\Iic-Mac Indians) in 
the mouths of small rivers and in narrow arms of the sea. Sea-trout 
and the "sea-toad," or sculpi n (Cottus), were also among the fish taken 
by the Esquimaux ou this part of the coast. The commo11 capeling 
(lrlallotus villosus, Cuvicr) was occasionally fonnd cast ashore by the 
waves. Small trout wore abundant in the brooks from Capo Jones, 
northward as far as we wont. 

In regard to the marine mammals, so valuable for their oil, one 
would require to :;pond at least a twelvemonth on the coast and to 
have special facilities for obtaining information, before speaking with 
much confidence on the subject. During our coast voyage, the common 
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\ 
shore seal were seen about as abundantly as one observes them in the 
Gulf of St. Lawrence in the summer time, but they may be in much 
larger number in the breeding season, as is the case in the Gulf, where 
two vessels have just made a good caich (March, 1878), while most 
of those who went Lo the open sea fared but indifferently this year. 

Besides the common seal we often saw much larger ones, which, 
from the descriptions I obtained, I judge to belong to the various Seals. 

species of the large seals of N cwfoundland. I may here mention that 
while making my survey of the mouth of l\foose River in the end of 
September I killed a grey seal which measured eight feet three inches 
between cxLromiLies, and would weigh upward:> of 700 pounds. 

White porpoises .were seen in considerable numbers all along the ;gr0p:;i~~:e 
coast. In former years they were killed in the mouths of the Grel'Lt 
and LitLle Whale Rivers by raising a barrier of netted rope (previous-
ly concealed in the bottom of the river) after a shoal of · them 
had nsccnded the stream a short distance during high tide. Once 
secured in this way, a portion of the shoal, aL a time, was imprisoned 
in a smaller barrier and the animals shot from the ~ank. Of late 
years, however, they appear to have learned the danget· of passing 
over the submerged barrier and refuse 1.o enter Great ·whale River so 
long as the barrier remains, and this mode of captnring them bas 
conscq uently failed. 

The walrus is killed by the Esquimaux, principally about the The walrus. 

entrance to Hudson's Strait8 and around the Belcher Islands. In 
former years this animal is reported to have been seen occ:.isionally as 
far south as Little Whale River. On the oppmiitc side of Iludson's 
Bay walruses arc said to have been seen near Cape IIenriotia Maria. Tllo narwhal. 

The na1'Whal is .occasionally killed by the Esquimanx in the northern 
part of Iludson's Bay. 

In the spring, soon after the shore-ice disappears, the polar bear The polar bear. 

occasionally comes ashore on Long Island and the smaller islands 
between it and Great Whale River. In the winter they have been 
known to range as far south as the head of James' Bay. 

SUPERFICIAL GEOLOGY. 

In the southern part of the Eastmain coast the glacial strim have a Glacial strim. 

sot1ih-westerly course, but in going northward the direction gmdually 
chaogmi till it has become nearly west at Cape Jones. From this 
point, as far as we went, the course continued to be about west and 
north of west, or towards the centre of the bay. The grooving is 
remarkably well preserved on the bare hills and on the rocks generally 
from Great Whale River northward. In this region one cannot help 

3 
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being struck by the more modern appearance of the glaciated surfaces, 
than in the inhabited parts of Canada to the south. The following 

Tnble of stiioo. table shows the course of the strim in sixty-six localities between 
Sherrick's Mount and Cape Dufferin: 

Directions of the Glacial Strim on the East Coast of James' and 
I1udson's Bay. 

[The Iocalitie~ are arranged in their order from south to north, and the bearings are 
all referred to the magnetic meridian .] 

1. South-west point of Sherrick's Mount ... .... •••.• , . . . . . . S. 55° W. 
2. Coast 22 miles north of north point of Sherrick's Mount ... S. 70° W. 
3. Governor's Island, mouth of Eastmain River. . . . . . . . . . . . . W. 
4. Coast 9 miles north of Eastmain River . . . . . . . . . . . . . . . . . . S. 45° W . 
5. Western extremity of Cape Hope ... . .. ..............•.. S. 50° W. 
6. Coast 5 miles north of Cape Ilope. . . . . . . . . . . . . . . . . . . . . . . S. 50° W. 
7. Between 5 and 28 miles north of Cape Hope-increasing 

from S. 45° W. to ........... .. ...... .............. S. 55° W. 
8. Paint Hills, 39 miles north of Cape Hope. Two sets-older(?) W. 

Do. do. do. do. Newer (?).. .. . . . . . S . 50° W. 
9. About 3 miles north-west of Paint Hills. Three sets-

oldest(?) ................. ......•. ................ N. 60° \V. 
About 3 miles north-west of Paint Hills. Intermediate. . . S. 70° W. 

Do. do. do. Newest (?) ..... S. 45° W. 
1 O. Coast 45 miles north of Paint Hills. . . . . . . . . . . . . • . . . . . . . S. 70° W. 
11. Coast 50 miles nodh of Paint Hills. . . . . . . . . . . . . . . . . . . . . S. 55° W. 
12. Between 40 and 60 miles south of Big River, increasing 

from S. 50° W. to .............................. .•. S. 60° \V. 
13. Kimishoo's Bay, 39 miles south of Big River, and islets in 

vicinity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 65° \V. 
14. Between 5 and 35 miles south of Big River-S. 70° W. to W. 
15 . Esquimaux Point, Big River, It mile north-west of Fort 

George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S . 80° W. 
16. Coast 201 miles north of Big River. . . . . . . . . . . . . . . . . . . . . W. 
17. Coast 241 miles north of Big River ..................... S. 80° W. 
18. Wind-bound Point, 35 miles north of Big River. . . . . . . . . . . S. 80° W. 
19. No1'thFishingCreek ............ .... ................. . S . 80°W. 
20. Last island off south-west Point of Long Island. Three 

sets-S., S. 60° W., and ............................ S. 80° W. 
21. South-west extremity of Long Island. Striro in every 

direction from S. 20° E. (round by S. W.) to W. The 
two prevailing directions are about S. 5° W . and . . . . . . S. 65° W. 

22. Long Island, 3 miles from the south-west extremity ..... S. 70° '\V. 
23. Long Island, 22 miles from the north-east extremity ..... S . 70° W. 
24. Long Island, 15 miles from the north.east extremity ..... S. 65° W. 
25 . Cape Jones- extremity.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 65° W. 
26. Narrows 10 miles cast-north-east of Cape Jones .......... S . 70° W. 
27. Shipastik, 27 miles north-east of Cape Jones ............. S. 60° W. 
28. Red Head I sland, 57 miles north-east of Cape Jones ...... N. 50° W. 
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29. Red Head-main shore ........ .. .. .. . , ................ N. 80° W. 
30. Top of White Bear Island .............................. N. 80° W. 
31. Rocky Point, between Red Head and Limestone-block 

Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. 75° W. 
32. Limestone-block Point, 64 miles north-east of Cape Jones. 

Older (?) set • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. 70° W. 
Limestone-block Point, 64 miles north-east of Cape Jones. 

Newer(?)set ..................................... N. 80° W. 
33. Near Dead Dog Cove, 2 miles south of Teska Harbour. 

Older(?) set . .•.... .............................. N. 70° W. 
Near Dead Dog Cove, 2 miles south of Teska Harbour. 

Newer(?) set ................ , .............. ... ... N. 85° W. 
34 . South side of Dead Dog Cove .......................... S. 75° W. 
35. West side of Dead Dog Cove. . . . . . . . . . • . . . . . . . . . . . . . . . . N. 7 5° W. 
36. Teska Harbour, 67! miles north-east of Cape .Jones ....... N.'.70° W. 
37. Black Whale Harbour, 69~ miles north-cast of Cape Jones. N. 70° W. 
38. Esquimaux Harbour, 71 miles north-cast of Cape Jones ... N. 60° ·w. 
39. Coast 80 miles north-east of Cape Jones ................. N. 55° W. 
40. Point at south side of mouth of Great Whale River. . . . . . . N. 60° W. 
41. Sides of Boat's Opening, bead of Manitounuck Sound. . . . . N. 65° W. 
42 . Second River, 51 miles north of Great Whale River . . ..... N. 60° W. 
43. Black Bear River, 58 miles north of Great Whale River ... N. 60° W. 
44. Coast for several miles south and north of Little Whale 

River ............ ... ............................ N. 60° W. 
45. Shore at Narrows ou south side Cairn Mountain Island, 

Richmond Gulf. Strire with same bearing run up to 
top of hill, 400 feet or more in height ............... N. 45° W. 

46. Southern point of Cairn Mountain Island, Richmond Gulf, 
S. 70° W. to N. 55° W., N. 45° W. and ............... N. 35° W. 

47. North-east ~ide of Cairn Mountain Island ................ N. 45° W. 
48. llfain shore, half-a-mile north of entrance of Richmond 

Gulf ................... . ............... . ... . .... N. 70° W, 
49. Most southern island of the Nastapoka chain, 5 miles from 

entrance of Richmond Gulf .. ... .. . ............ .. .. N. 80° W. 
50. Belanger's Island, landward side, but south of the centre of 

the island. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • S. 60° W. 
51. Belanger's Island, landward side, and opposite the centre of 

the island ............ .. . ..... .............. .... . N.65° W. 
52. Gap in hills about 1 mile north of entrance of Richmond 

Gulf. Strim slope up wall of rock .................. N. 50° W. 
53. Salmon Fishery Cove, 6 miles north of the entrance of 

Richmond Gulf. Older(?) set ..................... N. 60° W. 
Salmon Fishery Cove, 6 miles north of the entrance of 

Richmond Gulf. Newer (?) set .................... N. 80° W. 
54. Coast 25 miles north of entrance of Richmond Gulf. Older 

(?)set..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . \V. 
Coast 25 miles north of entrance of Richmond Gulf. Newer 

(?) set. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 70° W. 
55. Coast between Nastapoka and Langlands River. . . . . . . . . • N. 65° W. 

Glacinl strire. 
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56. White Whale Point, 54 miles north of entrance of Richmond 
Gulf .......... .• ................................ N. 70° W. 

57. Canon Point, 72 miles north of entrance of Richmond Gulf. N. 55° W. 
5S. Coast south-east of last (most northern) Nastapoka Island. N. 65° W. 
59 . Coast opposite last Nastapoka Island, 109 miles north of 

entrance of Richmond Gulf. ... .. ...•.............. N. 65° W. 
GO. Coast midway between last Nastapoka Island and Land-

locked Harbour . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . W. 
61. Two islets 5 miles south of Land-locked Harbour ......... N. so• W. 
62. 

6:1. 

64. 

65. 

66 . 

Seaward side of first (or easternmost) large island north-
west of Hopewell Head and on main shore opposite .. . 

Porpoise Cove, Hopewell Sound ... " ............... .. . . . 
Landward s;de of third island of Hopewell chain. The 

striai run up and!over brink of cliff 160 feet high .... . 
Islands off Five-mile Inlet-average course ............ . 
Ilead of Five-mile Inlet .. ........................... . . 

w. 
s. 65° w. 

s. 70° w. 
w. 

N. so• w. 
The boulder-clays contain numerous shells, of which the most abun

dant species arc Tellina Gra'nlandica (Beck,) Saxicava rugosa (Linn., 
Mya arenaria (Linn.,) M. truncata (Linn.,) P ecten I slandicus (Mull.,) 
Car(lium Islandicum, (Linn.,) C. Grcenlandicun'i (Chem.) (small), Astarte 
lactea (Brod. and Sby.,) A. Laurentiana (Lyell) and Mytilus edulis (Linn.) 

There is abundant evidence that the sea-level is falling at a compar
atively rapid rate in Hudson's Bay. Since the Hudson's Bay Com
pany's Posts have been established at the mou1.hs of the various rivers, 
there has been an increasing difficulty in approaching them with large 
craft. On the islands and shores all along the Eastmain coast the 
'raised' beaches arc very conspicuous at all heights up to about 300 
feet immediately near the sea, but, no doubt, higher ones would be 
found further inland. Drift-wood (mostly spruce) is found almost 
everywhere, above the highest t ides, in a more and more decayed stale 
the highet· above the sea, up to a height of at least thirty feet, and in 
some places up to forty and fifty feet, above which it has disappeared 
by the long exposure to the weather. Judging by the rate of decay of 
spruce-wood in this climate its preservation in large quantities, during 
an 'elevation' of the land, or rather a fall in the water, to the extent 
of thirty feet, would indicate a change in the relative level of the sea, 
amounting to perhaps between five and ten feet in a century. The 
probability that this fall in the sea-level will continue to go on in the 
foture is worth considering in any proposals which may hereafter be 
entertained of navigating Iludson's Bay or forming harbours on its 
coasts. 

Should Hudson's Bay continue to subside in the future, the rate of 
fall may hereafter be ascertained by recording its present level in rela
tion to existing features in such a manner af:l that it may be easily 
recognized, even after the lapse of hundreds of years. I shall, there-
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fore, mention its actual condition in two places, convenient for this 
purpose, and which are shewn on the accompanying map. The first is 
at a narrow strait between the eastem side of the fifth island of the 
llopewell chain and a point of the mainland which runs up from the 
south-eastward. The channel is about twenty yards wide. At hi~h 
tide ou1· jolly-boat, drawing two feet of water, passed straight through 
without touching, in a courRe bearing N. 10° W. (mag.), but returning, 
at low tide, it was necessary to pilot our way with care in a curving 
channel in the centre. A short distance northward of this narrow 
passage, the bearing, by compass, up the bay on the north side of the 
above point, and which is about three miles deep, is east-south-east. 
Sailing N. 20° W. (mag.) up the centre of Hopewell Sound, at about 
four miles from the strait, we passed close to the right side of a high 
isla.nd capped with teap, which lies about two miles east of the northem 
extremity of the large island on our loft whoso shore had gradually 
receeded north-westward from the strait, to that distance. Keeping on 
in the same course, at twelve or thirteen miles from the narrows we 
were off the entrance of what I named the Five-mile Inlet, from its 
estimated length. 

Turning north-cast and passing between two high islandR, we entered Five-mile 

the aboYe arm of the sea, which has a large bay on the left a short Inlet. 

distance in. In ascending the inlet, its cotu·se turns a little more to 
the right and at the end of about four miles, it narrows very much, at 
the same ' time curving regularly round in the form of a fish-hook, 
till it has a westward course and then emerges in a lagoon, which runs 
north-eastward about one mile and terminates at a rapid brook, on 
which there is a narrow lake a short distance up. The rocks rise, 
steeply on eilher side of the passage whose narrowest part is at its 
entrance to the lagoon, where at low tide, it is only five to six yards 
wide and so shallow that it was necessary for us to disembark in order 
to pole the jolly-boat theough. On the east side of the mouth of the 
brook at the head of the lagoon, the Esquimaux have built several 
stone "caches." A second brook enters the northern bight of the 
lagoon, cloAe to the first, and a third falls in directly opposite. Owing 
to the narrow connection of the lagoon with the sea, these brooks dilute 
its waten; so that they have only a brackish taste. 

SURVEY OF THE ABITTIBI RIVER. 

I 

As mentioned in the beginning of this report, a track-survey of the Su~v~y.of. 
Ab'tt"b' R' r th l k f th cl b Ab1tt1b1 River. i 1 i 1ver as iar as e a e o e same name, was ma e y one 
of my assistants, :M:r. A. S. Cochrane, who has plotted his work on a 
scale of four miles to one inch. The following short account of the 
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river and the geology of its banks is drawn up from Mr. Cochranc's 
personal description, aided by his notes, map and specimens. The 
position of the mouth of the river is taken from my own plan of the 
Moose, and that of the outlet of Abittibi Lake from the late Mr. 
Walter McOuat's survey of that sheet of water. The distance, in a 
straight line, between these two points, as thus laid down, is 165 miles 
bearing S. 12° E. (ast.), while, according to Mr. Qochrane's map, it is 
160 miles with the same bearing-a difference of only three per cent. 
The Abittibi River joins the Moose about eighteen miles above Moose 
Factory or twenty-five from the open sea. In following the stream 
itse1f the total distance to Abittibi Lake was found to be 212 miles, but 
taking the corrected length of each of the five stretches into which 
the river may be divided, the aggregate is 186 miles, as follows: 

1. From the mouth to the Sextant Rapids ........... S. 27° W., 39 miles. 
2. Sextant Rapids to mouth of Frederick House River S. 5° E., 60 " 
3. Frederick House River to Ja,v Bone Creek .... .... N. 83° E., 10 " 
4. Jaw Bone Creek to Black River ................... S. 13° E., 54t " 
5. Black River to outlet of Abittibi Lake....... . . . . . . N. 89° E., 52~ " 

Abittibi Lake is about 857 feet above the level of the sea and as the 
junction of the river with the Moose is about fifty feet above the same 
level, the total rise in the Abittibi River would be about 807 feet. The 
first stretch bas a swift current like that of the main Moose. A rapid 
rise takes place in the ten miles about the end of this stretch, or from 
the fort of the Clay Falls to the head of The Otters. Beginning ut 
fifteen miles higher up the stream, there is a rapid rise for another ten 
miles, or from the foot of the Long Portage to the heud of the Little 
Long Portugc. At the Couchiching 'Falls, seven miles below the outlet 
of Abittibi Lake, there is a rise of about fifty feet. In other parts of 
the river, there are considerable stretches of smooth water between 
the rapids, in which the current is not too strong for paddling canoes 
up-stream. The longest of these is between the Long Sault and Duck 
Deer Rapids, a distance of twenty-eight miles. The following table 
describes the various portages in their order from the mouth upward 
to Abittibi Lake: 
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Portages on Abittibi River . 

.; 

"' "' oi NAME 0 >< NATURE OF How OnsT1iucTION 
" 

OF Ill 

"' E-< :s ::a 0 

" 0BSTRUCTJON. z .., OnsTRUCTlON. IS OVERCOME . z " :;; 
...:i 

"' E-< 

-
1 Moose River Portage .. 225 Rapid. Demi-charge. Pole upward. 

Run down. 
2 Clay Falls do. .. 1031 do. Demi-charge. Pole upward. 

Run down. 
3 Sextant Rapid ........ 913 do. Demi-charge. Pole upward. 

Run down. 
4 The Otters Portage ... 4129 Falls and chutes. By the east side trail. 
5 The Long do. ... 3442 do. Portage both ways. 
6 Oil Can do. ... 238 Chute. do do. 
7 Birch do. ... 715 Rapids and chutes. do. do. 
8 A Portage do. ... 146 Rapid. Portage. Pole up. Run down. 
9 Rocky do. ... 392 do. Portage upward. do. 

10 Little Long do. .. . 942 do. Portage both ways. 
11 Lop-stick do. ... 140 do. Portage upward. Run clown. 
12 Island do. ... (say) 200 do. Pole up. Run down. 
13 Three Carrying Places 

Portage .. ....... .. (one) 730 Chute. Portage both ways. 
14 Kettle Fall Portage. 150 Fall. do. do. 
15 Island do. .. (say) 112 Rapid. Pole up. Run down. 
16 'l'he Long Sault 

(Lower Portage) ... 130 do. Portage up. do. 
17 The Long Sault 

(Dpper Portage) ... 112 do. Portage both ways. 
18 Iroquois Portage ...... 150 Fall. do. do. 
19 The Two Portages 

(Lower) .... , ..... 74 Chute. do. do. 
20 '!'he Two Portages Run down by large canoe s 

(Upper), ...... , .. , 130 Rapid. only. 
21 Couchiching Portage . 564 Fall and chute. Portage both ways. 

The first or lowest stretch flows through a level country overspread Character of 

wiLh an even covering of drift, ancl the banks of the river, which arc country. 

not high, consitit of boulder-clay overlaid by more or loss sand or 
gravel and brownish loamy and gravelly earth. In the second stretch 
a~ far up as the Three Carrying Places Portage, a distance of forty-five 
miles, the river runs in a narrow valley with a clayey bottom and 
rocky hills, varying from 50 to 200 feet, but averaging 100 feet in 
height, on each side. No high ground was observed near the river 
throughout the rest of its upward course, except at the Dt1ck Deer 
Rapids and at a bend nineteen miles, in a straight line, from the outlet 
of Abittibi Lake, where hills rise on either side to heights of 80 and 
120 feet respectively. 
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GEOLOGY. 

Geology. A finely granular buff-colorcd dolomite occurs in the rapids at the 
mouth of the river. No rock in situ was observed from this point for 
twenty-nine miles, at which distance a brownish-black carbonaceous 

Black shale. shale is met with in the west bank. It bas a low specific gravity, 
splits with a conchoidal fracture, is easily cut with a knife, yielding a 
brown powder, and is capable of a high polish. On being sufficiently 
heated it burns for a short time, and emits a sulphurous odour. This 

Devonian limo- carbonaceous shale appears to be associated with the Devonian lime
stones. stones, which crop out about a mile further up, and are seen here and 

there at the water's edge, under banks of boulder-clay fifty feet 
high, all the way to the Sextant Rapids, a distance of about nine 
miles. The limestones, which occur in a lmost horizontal beds, consist 
of almost pure carbonate of lime. They arc characterized by a 
prevailing yellowish colour, which, however, is modified with various 
shades of light grey, buff and pink or red. '.l..'hey arc all very soft, havo 
an open or pol'ous texture and low specific gravity and contain the 
remains of corals. They arc more or less bituminous and one of the 
specimens collected holds a little free petroleum. At the foot of the 
Sextant Rapids a very light rcd'dish-grey, soft, porous limestone is 

Reddish-brown underlaid by about twenty feet of a reddish-brown or dark chocolatc-
marl. 1 d l l 'th · l co OUl'C ea carco-arenaceous mar WL 1rregu ar green spots. 

The southern boundary of the Devonian basin crosses the Abittibi 
River in a north-easterly direction at the Sextant Rapids, which are at 
the end of the first stretch of the river. Beyond this point, Laurcu
tian and other crystalline rocks are found all the way to Abittibi Lake. 
From the commencement of the second to the end of the fourth stretch, 
the general course of Lbe river may correspond nearly with that of the 
dividing line between the Laurentian series to the west and the 

Laurentian and H . · -..- f h l b d l Huronian. uroman to the cast. i11ost o t e roe {S o serve a ong the second 
stretch consist of different varieties of gneiss, which need not be hero 
described in detail, bt1t at the Long Portage and the Oil-can Portage, 
which is the next above it, the rocks are dark-grey (more or less 
crystalline) fclsites; while between Lop-stick Portage and the Three 
Carrying-places Portage they consist of greenish-grey felspar and 
mica schists, having calcareous slicken-sided surfaces, and olive-green 
calcareous quartziferous hornblende schists. A soft blackish semi
crystalline dioritc occurs at the head of the Sextant Rapids, but 
whether in beds or as a dyke was not ascertained. The felsites of the 
Oil-can Portage are cut by dykes of dark compact diorite. Towards 
the upper extremity of the second stretch, Mr. Cochrane met with 

Granite. rocks which appear to be light-red and light-grey varictimi of granite 
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of medium texturn, but, judging from the band specimens, one cannot, 
be certain that they are not massive gneiss. Tender grey mica schists, 
with rusty partings, were the only rocks mel with along the third 
8tretch, and also along the fourth, as fat· as the Duck Deer Rapidt!, 
above which gneiss was found for a few miles. In the neighbourhoo<l 
of the upper extremity of the fourth :;tl'etch fine-grained g reenish-grey 
calcareous diorite, with specks of iron p,yrites, was found two miles Dioritcs. 

below the Iroquois Portage and again one mile above the junction of the 
Black River at the encl of this stretch. Compact dark-green dioritc 
wiLh conchoidal fracture occurn on the fifth or last stretch at twelve, 
and again at nine miles below Abittibi Lake. It holds occasional 
spots of white chalcedony, and the joints are lined with thin partings of 
calcspar. In some part the rock is cut by numerous reticulating 
8ilicious strings containing grains of iron pyrites. Thel:le cliorites arc 
probably a westward continuation of similar varieties described by the 
late ML". McOuat as extending westward, past the south side of Abittibi 
Lake, and which he mentions as occurring at the first (or Couchiching) 
falls about seven miles below the lake . (Sec Report of Geological 
8urvey for 1872, page.128.) Along the fifth stretch at the Two Porta-
ges, and at three other places in the twelve miles above them, Mr. Ar,,.illaccous 

Cochrane found grey argillaccous schists, slightly calcareous and having schists. 

thin partings of calcspar in the joints. 
Drift. It bas been already mentioned that drift clays similar to Drift. 

those of the main Moose River extend up the Abittibi as far as the 
Sextant Rapids at the encl of the first stretch . Marine shells were 
observed in these clays for some miles from the junction of the two 
rivers. At Moose Factory, I was informed that some years ago a 
party of Indians had found some large bones in the bed of the Abittibi 
in this part of its course. From the closeription, I judged them to be 
those of an extinct elephant. I have already referred to the discovery 
of the jaw of a mastodon where the :M:issinaibi and Mattagami Rivers 
join to form the main Moose River. 

Some loose pieces of lignite were found on the west bank of th~ Lignite. 

Abittibi a short distance above Big Cedar Creek, about twenty-three 
miles from the mouth. 
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foNTREAL, May 5th, 1879. 

ALFRED R. c. SELWYN, F. l{.S., F.G.S., 

Director of the Geologic at Survey. 

Srn,- ITerewiLh I beg Lo hand you my report and maps, shewing the 

results of the explomLiOJJS and surveys which I made last :;cason on 

Lake ·Winnipeg and beLweon thaL lake and Hud:;on's Bay, in conformiLy 

with your insLrncLions. 

I have the honor to be, 

Sir, 

Your obedient servanL, 

.ROBERT BELL. 





REPORT 

ON THI! 

COUNTRY BETWEEN LAKE WINNIPEG 

ANO 

HUDSON'S BAY 

BY 

ROBlmT BELL, M.D. , C,M., F .G.S., C.E. 

In order to reach my field oi operations I p1'oceedcd to ·Winnipeg, Journey out. 

which I r eached on the HLh June. On the 15th I went to Lower Fort 
Garry to join the IIud;.;on';.; Bay Company's f'tearner "Colville," by which 
Mr. G ni hame, the Chief Commil:lRioncr, had ki nJly allowed me to Lake 
pmi;;age, free of chal'ge, through a parL of Lake Winnipeg. The 
steamer left her wooding station near the mouLh of Reel Hivel' on the 
19Lh, and on the 20th reached George's I sland , off Poplar Point, on the 
Bast shore of the lake. IIere l lefL her, nnd on the 21st sai led in a 
"York boaL," from Poplal' Point, and r eached Norway IIouse in the Norway Ilouse. 

afLernoon, or on tlic third <lay afLer lc:-wing Red Ri,·e1-. Nol'way 
llomic, which is situated on the Nebon River, twenty miles below its 
ef11ux from Lake Winnipeg, was mad e my headqual'lers for the sem;on. 
IIere Mr. Roderick Rmis, t he genLl crnan in charge for the Iludso n'l:l Bay 
Company, ga,-e me free Rtorage for my suppli es all sumrn el'. I was 
abo in<lebLe1l to the owner /'l of Lhis pol:lt, and of Lov.rel' ForL Gany, 
Beren's River, Oxford H ouse and Yol'k l"actory for much bospiLa lity as 
well aA for valuable and at all times readi ly accorded ass is Lance in my 
Jabo t·s. My bosL thanks are likewil'le clue to the Venerable Archdeacon 
Kirkby, of York FacLory, for geolog ical specimens collected abouL Fort 
Churchill, and also Lo the Rev. Mr. Rattan, of RoRRvill e mission, for a 
l:lketch-map of a canoe-route between the elson and Churchill riYers. 

The following topographical surveys and explorations, which were Surveys made. 
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accomplished without the aid of an assistant, 'vere additional to the 
purely geological work of th e season : 

(1.) Track-surV"cy from Lake Winnipeg to onvay Rouse, and of 
Great and Little Playgrccn Lakes. 

(2. ) Track-survey of the boat-route from Norway Rouse, to York 
Factory, by way of Oxford Ilousc and Kn ee Lakes. 

(3.) Survey of IIayc's RiV"er in the vicinity of York Factory. 
(4.) Track-survey of N elson RiV"cr from the sea for about 90 miles up. 
(5.) Track-survey of N elson RiV"cr , downwal'd, for a distance of 180 

miles, from the outlet of Lake ·Winnipeg. 
(G.) 'rrack-Rurvcy of the wes tern channel of Nelson River, from Great 

Playgrcen L ake to Cross Lake, including part of the latter. 
(7.) Track-Rurvcy of the cast shore of Lake Winnipeg, from the outlet 

to Dog's H eacl. 
(8.) 11rack-surYey of the I RlandR and the west Rhore of Lake Winnipeg 

from Dog';; Head to Drnnken RiV"cr. 

The above work iR all laid down on a scale of four mileR to one inch, 
with the exception of the plan of the survey in the vicinity of York 
Factory, which iR on a scale of one mile to an inch. The two accom
panying mapR, in the compilation of whi ch I was assisted by :M:r. 
Geon1;c Andrews and :M:r. A. S. Cochrane, r epresent these surveys on a 
scale of eight miles to one inch. On the map showing Lake \Vinni
peg, the outline of th e entfrc sheet of water has been completed from 
other authorities which are acknowledged in the title of the map 
itself. 

Althoug h the geology of the coun tl'y was the main object of the 
i nvcRtigation R, yet car e was taken conRi.antly to make notes in regard to 
the soil , timber, and climate of the r egion explored, and alRo respecting 
the fishes, bir<lf; and mammals inhabiting it. A considerable amount of 
general information was like"·ise coll ected, the V"ariation of the magne
tic needle was aRecrtained in Rome places, and the latitude of York 
Factory was determined by numerous ob::;en ·atiom; to be 57°, l', 40". 
Thirly photographR were taken illustrating the character of the coun
try, or show ing some of the more interesting points v isited. Th e 
height of fa! It! or rapids in the riYcr s was generally determined by 
the aneroid barometer, which was also used to find that of hills, 
banks, &c. 

The question of opening communication between the North West 
Territories and Huchion 's Bay was al-ways kept in mind and obser
vations were constantly made in r cfer cnce ·to it. A special r eport on 
this subject has already been submitted . 

The rocks of the greater part of the area examined consist of Lau-
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l'entian gneiss, having a general uniformity of character and presenting 
little of special interest. The unaltered palmozoic rocks, which form a 
border along the south-western side of Iludson's Bay, probably extend Geology. 

about 100 miles in land in the -..-alleys of the N cli:,on and Ilill Ri...-er., 
but they arc Rcldom cxpoRed at the surface. One trough of Iluronia11 
rocks of considerable extent was found in the region explored, and this 
·will be described separately, while the other geological observations 
will be included in a general description of each of the foregoing diYi-
sions of the season's operations, and in order to condense this part of 
the subject aR much a;.; posRible, for facility of rcforcncc, I shall gi\-c 
lists showing briefly the character of the gneisR, as well a;.; itR dip and 
strike, in a Rufficicnt number of localities aloug each route followed, to 
sene for all practical purpoRc:-i. 

1.-LAKE WINNIPEG TO NoRWAY IIorrsE. 

Tbc outlet of Lake "Winnipeg is RituaLed abont £fty miles south- Great.Play

castward from the northern cxit'cmity of the lake. After flowing for green Litke. 

four miles through a channel a...-craging over a mile in width, its 
waters enter Great Playgrccn Lake, the main body of 1Yhich is four 
mileR in length, and is separated from J_;ake Winnipeg by a ]eye] penin-
sula of clay and sand, four miles in width, called Mossy Point. The 
Nelson Rivei· leavcR Great Playgreen "Lake by two channels, which 
unite again in Cross Lake, having formed an island between them, 
fifty-three milrn~ in length, and twenty-one milcH in \Yidth. As thiR 
ir-dand has as yet received no name, J propose io call it RoRs' Island, Ross' Island. 

in l1onor of Mr. Roderick RoRs of Norway House. The miRHion Yillage 
of Rossvillc, on Little Playgrcen Lake, is named after this gentleman's 
fathc1·, who was previou. ly in charge of Norway Ilousc. 

Following the caHtern channel, which is alRo sometime. called Sea 
River, the stream leaves Great Playgrccn Lake by Re...-eral brancheR, 
which all reunite in T_;ittle Playgrnen Lake. Norway Ilouse is situated 

Site ofNorway 
on the south shore of this lake where one of these branches falls House. 

into it, at a distance of twenty rnilcR from Lake Winnipeg. A 
former post of the Hudson'R Bay Company bearing this name was built 
on the extremity of Mossy Point, at the outlet of Winnipeg, but it has 
long since disappeared and the Rite is now overgrown with trees. 

2.-BOA'l'-ROUTE FROM NORWAY IIousE TO YORK FACTORY. 

r:J'he tra...-cllcd boat-route from Norway llouse to York Factory docs Route to York 

not follow the Nel8on Ri...-et· (except for a short distance below the Factory. 

former) but a series of lakes and streams lying to the southward of it. 
The distance between these pO!:iis in a straight line is 301 miles by my 
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map. Lake Winnipeg lias been ascertained by the engineerR of the 
Canadian Pacific Railway to be 710 feet abo1e the sea. Notwithstand
ing Lhis considerable amount of fall, in going from Norway llom;e lo 
Yol'k Factory, the difficulLics of boat-navigation in descending arc i1ot 
great, but arc more scrionR in returning. In t he downward journey it is 
necessary lo haul the boat over dry ground 01ily three times, namely, 
at the walce-shcd of the Echimamisb, the Robinson Portage and the 

Portages. Trout Fall. Tbrnic portages mcmmrc 28, 1315 and 24 yards respectively. 
All the othee rapids arc run by York boatR, and mostly with a full 
cargo, buL aL Rome of Lhcm, more 01· lc,;s of the load rcquirns Lo be car
ried paRt by land. In the upward joumcy there nrc in all about twenty 
dcmi-chal'gcs, or hauling placcH, and in addition to the three complete 
porlagcs which r equire to be made in go ing down, there iH a fourth, 
the 1:-land Portngc, about forty yardK in length. 

East channel. Th e boat-roitic lca\•cs Lhc cast cham1 cl of the N cJi.~011 Hivcr twenty-
fivc mil eR below Norway IIouRc, and Lurns up a Hma ll , swampy and 
marshy stream calkd Echimamish. Jn the intCI·vnl the river is fnll of 
iRbnds, and would :wcragc about a mile in width, including them. The 
Hhol'eS arc rather low, but not often swampy. The banks consists of a 
lighlrcolored clay, with g ncisR frequently appearing underneath it, and 
forming the poiniR and Hmallor iKl::tnds. rrhe timber COmiistS Of spruce, 
tamamek, Banlrnian pine, white bil'ch, aspen, balm of Gilead and wil
lowH, with a liLtl c balsam fit·. 

SeR-riverFa ll. A chuLe, with a clm\CC 11L of abouL fom· feet, called Sea-river Fall, 
occurs in the east chann el at HC \"cntccn miles below Norway Hom~c, 
01· thirty-Reven from J1akc Winnipeg. Loaded boats run down this 
chute, but it iH nocc;;Rary to unload and track them up the current. 

Echimamish. The Cree word "Ech imamiHh " sig 11i fics a chann el in which the 
watel' flowK each way. Its cou n;c iR eastward, and at twenty-eight 
miles in a Rtraight lino from the east chann el, we come to :rn abrupt 
termination of the western part, at a low rock call ed the Painted Stone, 
twcnty-eigh t yal'dH in width, which fOrnrn the water;; hod of the channel. 
Hairy Lake and two dmm\, with a rise of about one foot at each, are 
passed in the above intcn·al. The boat:; arc unloaded nnd hauled over 
the little walcr;;hed, and launched into what i;; regarded as a continua-

Watcrsbcd. tion of the Ramc channel. The '1Vhite-wa.io 1· River, which dii:;cbarges 
Little Lake Winnipeg, joinH the Cat:\tern Echimami::ih on the south side, 
at Hevcn milcK from the watcr;;hcd. From thi s point to Oxford Lake, 
the stream having no r ecognised name, I propose to call it Franklin's 
River, after the late Si l' John Frnnklin, who had a narrow escape from 
drowning in it, near the -White-water, in 1819. 

Around Hai ny -Lake, and on ci !her side of the valley of the [J]chima
misb, low domes of rock occur occasionally near the route, and ridges 
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which appear to rise to a height of scvcnLy or eighty feet, arc seen in 
some places at a distance of two or three miles back. The Echima-
mish cuts off a small border along the southern edge of the Huronian 
trongh, which will be described furthcl' on; but from the confluence of 
the ·whitc-wa er, gnciRs was the only rock obRcrvcd along _Ei'ranklin's 
River all the way to Oxford Lake. Frm1klin's River flows succcsHivcly 
tlwough H,obinson's, Pine and "Windy Lakes. Robinson Portage, Lhc Robinson 

moRL formidable one on the whole route, occurs at the fooL of the Portnge

lakc of the snmc name. The carrying-trail, which is as ·wide and 
Rmooth aR a good waggon road, pnRRCR over the light grey clay f'oil 
which pl'cvai]H everywhere in this pal'L of the country. The descent 
in Fr:inklin'R River, between the cxil'crn iti c;:. of the trail , was a;.icer-
taincd Liy Lhc ancL"oid baromcLcr to be forLy-fivc fccL. 

A swnmpy lake, without nny name, cxtcncls for some miles eaHtwanl 
from the foot of Robinson Portage. Seven miles below this pol'Lngc 
the 1·iver· cnlerH rt narrow and nearly ;;Lraigbt rnvinc, with wallR of 
gncisH from Lhirty to scvcnLy fccL high, through which it flows for a 
di stance of seven miles lo Pinc Lake, two rapidH oecnrring in the 
interval. The south Ride of Pinc lake is bordered by small hills, Liut to 
the norLh-cm;Lward a low t racL cxtcmlR all the way to Windy Lake, 
aro unu which the country hm; a sl ightly undulating ::rnpcct. From 
thiH lake the river runs north-wcRt, or at right angles to it;; usual 
course, and aL Lhc end of four miles falh; into the bead of a marsh 011 

the level of Oxford Lake. Ilol'c Lbcrc iR a chute called ·wapinaipiniH, 
01· Lhc Angling Place, wiLh a det-iccnL of about six feet. The m:-trHh 

referred lo opens Liy a narl'OW :-;traiL into the 8outh-wcstern arm of 
Oxford IJakc. 

Oxford J1ake nms north-cast and ;;ouLh-wcst, and ha::; n longLh of Oxford Lake. 

about LhiL"Ly miles, with a maxinrnm LircadLh of eight or nine miles. 
It conLains many island , and is much subdivided by long pointH. 
-With the cxccpLion of the south-wcstom arn1, it is sitnrtLcd cnLircly 
within the IIuronian trough, and the rocks around it will Lie de,.:cribc<l 
in connccLion with this basin. Oxford H ouse, a post of the Huclson 's 
Bay Company, is situated on a riRing penirnmla formed of light grey 
clay, at t he norLh-cai:;tcrn cxLremiLy of the lake. 'l'his lake i,' ali;o 
called Holey Lake, or, more properly, Deep-hole Lake, from a small 
conical hole on the north side, one mile wc.· L of Oxford House, which , 
according to the rndi::m belief, has no boLtom, buL is in reality on ly 
sixty feet deep. The extension of the lake beyond Oxford House is 
called Back Lake. 

From Back Lake the water passes, by Trout River, which runs Trout River. 

sout h-east, to the head of Knee Lake-the distance, in a straight line, 
being eleYen miles. 
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Knee Lake has a total length of forty miles. It consists of two prin
cipal expansions, each running north-east and south-west, connected 
together about midway between the inlet and outlet by a :nanower 
portion, about nine miles in length , running north and south. The 
lower part is the wide::;t, and has a maximum breadth of about six 
miles. The whole lake is studded with islands, but they are particu
larly numerouR in the central part, which is a closely-crowded archi
pelago. This lake and Trout River lie wholly within the Huronian 
trough already referred to. A few small hills arc seen at the head 
of the lake and at some other localities near its shorns, but, with 
these cxceptionR, t he country presents all around a low and hori
zontal outline. The , oil conRists principally of light grey clay and. 
brown gra>clly loam, but near the lake, on the north-west side of the 
lower exparniion, much of it is sanely. The timber on this shore has 
been burnt within a recent period, but elsewhere it is green and of 
vigorous growth. Wolverine Rfrer , which forms part of the canoe
route Lo God's unkc, enters the north-eastern extremity of the upper 
expam;ion. It may be mentioned that this large lake discharges by 
the ShamnLtawa River, mid not into Knee Lake, as represented on 
RkcLch-mapR. 

Kn C'o Lake discharges at its north-emit extremity by Jack River into 
Swampy Lake. Jack River runs norih-eastward, and has a length of 
ten mil es, in a Rtl'ai ght lin e. Jt ha>1 a corniidcrriblc descent in the lower 
half of its com·Ro, the r apids being over leuges of Laurentian g neiss 
and rn ica-schiRt, 01· boulucrR of the Rame rocks. 

S"'ainpy uako is a narrow strip of waLc1· ton mi los long, and has the 
same north-cai:;t course as the rivet· abo\o and. below it. ItR name is 
derived from a poinL compo,,cd of peat on Lho uorth-wost Rid.e, about 
half way down. The Ru rround.ing country iR low, but not apparently 
swampy. Around the upper par t of the Jake the rock;; consist of dark
colored mica-schiRt, wiLh veins and masses of coanio gL"ao iLe. This is 
the last lake on the route. 

From Swampy Lake to York FacLory the river CU l'YCS r egularly 
round from a north-castcl'ly 1.o a i1 em·ly northerly com·Hc. It is called 
Ilill River as far aR the junction of Fox's Rivel', when it becomes the 
Steel Hi\-er to its confluonC'o with t he Shamattawa, from which the 
uni Led ALremn all the way to the sea iH call ed R ayes' River. 

Leaving Swampy Lake, Hil I H,ivcr, for nine Leen mile ·, flows t hrough 
a labyrinth of ;.imall islands. Although the bank;; arc low, there is a 
very considerable and tolerably r egular dcRccnt in this distance, the 
riYer being broken by a great number of rapids, all of which, however, 
may be run by boatH. The bed. of the river, anu the innumerable small 
islands, are mostly formed of angular blocks and fragments of gneiss. 
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This rock occurs in situ at some of the rapids. It is mostly very mica
ceous. At the end of the stretch so full of islands, clay banks first 
make their appearance on both sides, and continue all the way to the 
sea. 

Brassy Ilill, or The Hill, from which the river dorivefl its name, and Brassy Ifill . 

which is the only hill known to exist in the whole region, iR a remark-
able isolated mound of gravelly earth 392 feet in height. Its summit 
lies throe-quarters of a mile cast from the river, and four or five milcR 
beyond the lower termination of the labyrinth of islands. 

The clay banks arc about thirty foot high wh ore they begin, but in Clay banks. 

descending the Rtroam they increase, by dogroos, to 100 foot in the 
neighborhood of The Rock, and then g radually diminish to sixty feet 
at Fox's River. An avomgo section of those banks in the into1Tal 
consistR of fifty feet of hard bluish or yellowish-grey drift clay, in 
which the pebbles arc not conspicuous as componontR and boulders are 
1·m·c, overlaid by twenty or thirty feet of Rtratified bluish clay ·with 
occasional boulders. In th e last nine miles before reaching Fox'K 
River, llill River winds, with groat r egularity of distance from bend 
to bend, between banks about eighty feet high, and three-quarters of a 
m ile apart. Th ey consist of forty to fifLy foot of dl'ift at the base, and 
twenty to th irty foot of stratifi ed blui sh clay, or the rmme thicknoRR of 
y ellowish-brown gravelly earth at the top, with occasionally a bed of 
gravel between them. 

From Brassy Hill to Fox River, few islands occur in th e river , which Hill River. 

has an average width of only about two chains. Several rapids and 
chutes over ledges of gneiss underlying the clay, occur in the first 
thirteen miles below Brassy Ilill. The last one, at the end of the aboYc 
d istance, or 109 miles above York Factory, is called The Rock from a 
considel'able exposure here of dark-grey, rather coarse gnoiRs. Gneiss 
was last soon in the bod of the river about six mile. below The Rock, 
and it is supposed that the palroozoic bmiin of Huclson's Bay is entered 
upon in thi s neighborhood. 

The character of the river changeR at The Rock; and from tl1 at point Change in 
. character of 

downward no more rapids occur all the way to the sea. The i:;tream rivet" 

is shallow at low water and runs with a swift curr·onL to the head of 
tide-water, about nine miles abo;-o York FactO L'.f. Th e g ravelly or 
sandy beach which iK oxpoRod during the summer nearly all along 
between the foot of the clay banks and the water, affordR good walking 
for the men employ ed in tracking loaded boat8 up-stream. 

Stool River, 0 1' the section of the rouLo botwcc11 Fox'i:; River, rrnm Steel Ri\ er. 

the left at 1>0;-enty-nine mil es from York F'actory, and the Shamattawa, 
from the right at fifLy mil ofl from the flame point, liafl a width of about 
three chains. Clay banks, with an average heigh t of 80Yenty feet, arc 
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continuous on both sides of Steel River throughout its whole course. 
Marine shells, chiefly Saxicava rugosa, derived from the upper beds 
were noticed all along this section of the river. 

The Shamattawa appears to be a larger stream than the Steel River 
'vith which it unites a,nd forms Ilayc's River. This last bas an average 
width of about ten ohains as far as the "Pcnneygutway," a small 
stream from the left, twenty-four miles above York Factory. Below 
this, the width is one quarter of a mile, but increases rcglllal"ly to half
a-milc, and opposite York Factory it has become one mile. About a 
mile above "Pcnneygutway" the river gives off a cha1111el on the right, 
which is of considerable size during floods, but ii; nearly dry at low 
water. It cmcrgc8 again about three miles above York Factory, and 
i8 here called Ten-shilling Creek. In descending Haye's River, the 
clay banks diminiish in height from an average of fifty feet at the 
termination of the Steel River to twenty-seven feet at York Factory. 

Along the stream above described, from the Rock downward , io;landti 
arc almost entirely absent, until the Jiead of tide-water is reached. 
Here three wooded iHlands occur in succe sion, and below them is a 
chnin of low il:llands nca,r the south-cast side, covered with grass, and 
nffording abundance of hay for the cattle kept at York Fnctory. 

'l'hc unnllcrcd paht'ozoic 1·ocks arc not exposed on any part of the 
abovo rnutc and thcit· existence under the drift from near The Rock to 
York L1'actory is only inferred from the prevalence of limestone debi·is 
in the Rhinglc, from tlic absence of the older metmnorphic roclrn, and 
from the general character of the com1try, which resembles that along 
the lower part of the Ncl Ho n Rivel', where thcHc rocks actually crop 
out. 

·with Ilic exception of the Huroni:m trough , already referred to, all 
the rockl:l seen in situ along the boat-route from Lnke Winnipeg to 
HudRon's Bay, which has just been described, consiHt of varietieR of 
Laurentian g nci HH. These arc not com;idered of sufficient interest or 
importance to merit a detailed description , and it is believed that the 
following fmmmary of their dip, strike and gcncr:il charactCJ', will be 
sufficient for preRont purposes. A knowledge of the direction of the 
strike in all these localitief! will be of service in the future working out 
of the geological structure of the Slll'l'Onnding countt')'. It will be 
obfiervcd that its general run i~ about wcsi.-:iouth-·wei;t, 01· in the same 
courRc which prcYails over a vast area to the north and north-west of 
Lake Superior. 







IlUDSON'S BAY. 9 cc 

List shewing the Strike and Dip of the Gneiss along the Boat R oute from Strike of 

Lake Winnipeg to Hudson's Bay, with Notes on the .Local Character gneiss. 

of the Rock. 

1. Along the channel between Great and Little Playgreen 

MngneLic 
Bearing of 
the :Striko. 

Lakes. Massive grey. Contorted. General run . . . . . . . . . . S. 25° W . 
2. Two miles below Little Playgreen Lake. Reddish-grey with 

large patches or coarsely crystalline hornblende . . . . . . . . . . . S. 50° W . 
3. At three ~nd four miles below Sea-river Falls. Dip south-

eastwal'd < 70°. Strike from N. 45° E. to ...........•...• S. 45° W. 
4 . 'fhe High Rock, between tica-river Falls and E chimamish. 

Very micaccous; passing into schist. Dip southward < 70° .. ti. 70° W . 
5. Between the High Rock and Echimamish .. . . ... . . ...... .. S. 70° W . 
6. Echimamish , above Hairy Lake. . .. .. . . . . . . . . . . . . . . . . . . . . S. 40° W . 
7. E chimami sh, at the second clam . ...... ... .... .. .. .. .... . ti. 75° W . 
8. Echimamish, two miles west of the height of land ......... S. 60° W. 
!l. Echimamish, near the junction of White-water River. ... .. . E. & W . 

10. Head of Robinson Portage. Dark-grey and reddish-grey .... S. 80° W . 
11. Foot of Rollinson Portage. Dm·k-grcy, close-grained. . . . . . S. 65° W . 
12. First rapid at about seven miles below Robinson Portage. 

Grey, massive, compact ...........................•...•. S. 75° \V. 
13. Outletof Piue Lake. llficaceous. Dip south westward < 80° .. S. 35° W. 
14. Between Pinc and Windy Lakes. Contorted. General strike 

about................ . . .. .. .. .. .. .. .. . . .. .. . . . . •. .. .. N . & S. 
15. Near Inlet of Windy Lake. Dip S.E. < 65° ......... ... ... S. 50° W . 
16. One mile above Wapinaipinis Rapid ...................... S. 80° W . 
17. Wapinaipinis Rapid. Ordinary reddish-grey, with massive 

bands ...................... . ......................... S. 65° W . 
18. South-cast shore of Oxford Lake, six miles north-cast of inl et . 

Coarse grey, rough-surfaced, composed of quartz and mica . 
Strike from S. 55° W. to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 70° W . 

19. One mile below outlet of Pine Lake .... .. ..... . ......... . S. 75° E. 
20. Between Pinc and Swampy Lakes. Average strike ........ S. 70° W. 
21. Island near south-wcs~ extremity of Swampy Lake. Tender, 

grey, micaceous ....................................... S. 10° E. 
22 . Camp Point, on north-west side of Swampy Lake . ..... ... .. S. 85° W . 
23. R~picl at three miles below Swampy Lake . .... ...... ..... . S. 80° W. 
2,1. Gun Rapid. Micaceous. Crosses the i·iver at right angles. 

Dip N. < 70°...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W . 
25. Seeing Rapid. Ordinary grey. Dips northward < 65° . .... S. 80° W . 
26. Hocky Launcher Rapid . ......... .............. .. .... . .. 8. 65° W . 
27. Brassey Hill Rapid ..................................... S. 80° W. 
28. Island in the river six miles below Brassey Hill ......... ... S. 70° W. 
20. White-mud Fall. Grey, micaceous. Dip, southward < 75° .. S. 80° E. 
30. Borwi ck 's Fall. Greymicaceous ......•....... ... ........ S. 80° E . 
31. The Rock. Dark, rather coarse grey ... .. .. .. . ...... ..... S. 60° E. 
32. Five miles below The Rock. Massive .................... S. 70° W . 
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LOWER l'AltT OP NELSON RIVER. 

An exploration of the Nclbon River was made for a di8tance ef about 
ninety miles from the Hoa, following the stream. From ihc accom-

1\fap. p:mying map iL will be Reen that the mouth of Ilayc's and Nelson 
Rivers arc separated from each other by a low tongue of land, called 
Beacon Point. The 8hallowncst> of the water and Lhc low monotonous 
character of the t>bol'CI; everywhere in this vicinity renders it difficult 
to draw :1 definite line bcLwcc11 land and water. l!Jxtcasivc hoals 
stretch for milrn; onL from the extremity of Beacon Point and from the 
shores to Lhc north and souLh of Lhc csLuarics of Lhc Lwo rivers. Owing 
to Lhct!c circumstances, the ouLlinc between the land and water is wide
ly diffcrcnL aL high and low tide. The difficulLy of mapping the shore 
accurately is increased by the fact thaL the sea is receding aL an 
appreciable nitc, and also from the circumstance that the tides arc of 
very irregular heighL, owing to the shallowness of the waLcr for long 
distancci:; in all directions and the great effect which Lhc winds consc
quen Lly have in increasing or diminiRhing the rise and fall. 

Mouth of The mouLh of the Nelson River at high tide has ::t breadth of six or 
Nelson Ril'er. · 

Channel in 
estuary. 

Soundings. 

seven miles opposite Lhc extremity of Beacon Point, but it contracts 
rapidly, htwing a trnmpcL-likc outline, and for the first ion miles up, 
the width is from three io four miles. It continues Lo narrow gradual
ly to Seal Is land aL the head of tide-water, or twcnLy-fom· mile8 from 
the exLrcm.iLy of Beacon Point, (aLhigh tide) where iL is only one mile 
and a-half broad. Above this, it varies fi·om half a mile to a mile and 
a-half as far as we wcnL. 

When the tide i;; out Lhc greater ixirt of the space between the banks 
in lhc mituary of the river is dry and consii;ts of a dreary stre tch of 
mud-flats dotted with boulders, cont>LiLuLing a continuation of the shoal8 
further ouL. A narrow channel with a somewhat irregular depth of 
water winds down the centre of the estuary. From the soundings 
which I took it appears to have au average dcpLh of from two to three 
fathoms aL low tide from a point abreast of Beacon Point for about 
twenty miles up. At the month of Lhc river the ordinary spring tides 
amount to about twelve feet and the neap tides to about six foci, so 
that at high tide, from three to five fathoms may be found throughout 
the above distance. 

The shallowest parL of the river which we sounded was abreast of 
Gill::tm's and Seal Islands, or just where the tide ends and the proper 
channel of the river begins. llcrc the water was only about Len 
foci deep. Bui from Lhis point upward, as far as we went, the average 
depth of the centre of the river was found to be twenty feet, and some
times ottr sounding8 showed over thirty feet of waLcr. In this sccLiou 
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of the river, the velocity of the centr e of the stream varied from about 
two to six miles an hour, according to the experiments which were made 
with the submerged tops of spruce trees, in order to asccrLain the ra.tc, 
at least a.pproximatcly. The swift pal'Ls arc short and the mean 
vclociLy may pcrhap1:> be taken at from two and a-lrnlf Lo three milci:l Velocity of 

h d . l l l f' · 1 b ' stroaw. per our an the average w1c L 1 at t 1rcc·quartcrs o. a m1 c cowccn 
the water margins . 

.A sbo rL rapid occurs a few miles belmv the highct:it point to which 
we explored the river, buL it docs noL appear too swifL Lo be surmounted 
by steamers. Above ii, the Indians report no obsLrucLiomi for about 
fifteen miles, when a cascade, called Limct:itonc .Fallt:>, is reached. The 
Nelson River may, therefore, be said to be navigable for river steamers IT,~~f~!:~n of 

to a distance of abonL one hundred milct:> from the sea. 
The distance from York Faciol'y to Lhc extremity of Beacon Point is 

about five miles. In going towardt:i the laLtcr, the banks gradually 
diminish in elevation from Lwcnty-scvcn fccL aL York Factory to the 
level of high tide at Bcncon Point. They comiisL of stmliticd greyish 
clay combined wiLh more or Jes ' fine sand. Below high tide the beach Clay banks. 

in the above interval consists of a muddy bluitih clay with rounded 
pebbles and i:;omc boulders, and contains marine shells which are toler-
ably plentiful. .Among those collected Mr. Whiteavm; recognizes the 
following: Leda pemula (Moll), J'{ucula tenuis var. i?~fl,ata (Hancoek), 
J.Tytilus edulis (Linn.), Cardiurn Jslandicurn (Li1111rou:;), JJiacoma catcw·ea, 
(Chcmnitz), Sa:ricava rugosa (Lamark), Buccinwn tenue (Gray), Natica 
ajfinis (Gmclin). 

As already stated, the shores about, the mouth of Nchlon Hivcr 
arc very low and flaL Banks of clay, at, first on ly a few feet, high, 
begin Lo appear on both sides about ten miles above the extremity of 
Beacon Poiut, and in asccndi ng the river, the banks of elay on either 
side gradually rise till a point is reached about, fifty-four miles, in a 
straight line, from Bcacoll Point where they arc nearly 200 feet in 
height, and above this, as far as ob~iervcd, they maintain about the same 
elevation either immediately overlooking the river or at a short dis
tance back from it. .A layer of peat, averaging about fom fecL in thiek
JJcss, was observed almost everywhere at the top of the bank on either 
side and extending inland. .At Flamborough Head, a prominent point Flamboro· 

on the north-west side, nineteen miles from Beacon Point, the clay licad. 

bank has attained a height of 126 feet. It consistt:> of bard gr::tvclly 
drift clay with some boulders at the bottom, and drab-colorcd str::ttificd 
clay towards the top. At, and nc::tr the top, marine shells ::trc abnnJ.anL . 
.Among the species observed were Buccinwn undatuin, Tellina Grcenlan-
dica, T. proxima, .Lll[ya arenaria, Leda pernula, Saxicava rugosa, and 
Cardiurn Islandicurn. 
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AbouL thirty-five milc;i furLLcr up, where the bank on ihe south east 
side haR rnachcd i L;i maximum height of nearly 200 feet, it consistR 
entirely of thinly-straLificcl yellowish-grey, fine clayey-sand or i;andy 
clay, the thickc8L beds noL oxccccling seven inches, while oLhers arc only 
one inch thick The thicker u,nd thinner beds alternate wi Lb greaL 
regulariLy in some pol'Lions of the cliff. In one place in Lhii; viciniLy, 
Lhe whole depth of the clcp0tiit is seen in u, perpendicular wu,11, which 
formti a favoritc rc:sort for groat numbers of cliff swallow:;, theil' llCStH 

being built under tho projceLing edges of bed:; of the hard dry clay. 
Marine shclh; of most of the above named :;pccici; arc waishcd ouL of 
this bank, large valvrn; of Saxicavn rugosa being Lhc most common. 

No ii;lancls occur in Lhc c<iLLrnry of Lhc river, but from Lhc head of 
tide, in the distance to which I descended, upw:1rd:; of twcnLy, covered 
wiLh timber, were pasl:lcd, bc:sidcB a number of oLhcrs on which only 
gra:;s was growing. The wooded il:llancls arc compamLivcly high, while 
the grassy ones arc low and flat, and arc evidently l:lwcpL over by the 
river ice when iL bl'caki; up in spring. From the Puck-wa-ha-gnn River 
(:,;ixLy mile:; from Beacon PoinL), upwm·d, wide flats covered wiLh 
good gl'ass occur, here and Lhcrc, on boLh sides of the river. The 
grast:1y islands and flats probably owe Lhcir proservu,tion to the under
lying horizontal beds of dolomite, which prevent them from being 
won1 away by Lho force of Lhc ice. 

The dolomite, which is probably of Uppol' Silul'ian age, wai; firsl 
found in situ, in ascending the sLroam, about two miles above the Puck
wa-ha-gm1 River, or aL sixty-Lwo miles in a straight lino from Beacon 
Poin L, whore it i8 exposed at Lbo edge of Lho waLor on boLh sides of Lhc 
river. lt was also moL wiLh on the souLh-oast side aL two and again at 
six miloi; fm-lhor np. AL the latter place, a cliff of LhirLy fcoL of iL 
ri:;os perpendicularly from the edge of deep wu,tor, beneath which the 
oscarpmenL is conLinuod downward . 

.AL all lho foregoing localiLios the rock has a yellowish grey color, is 
mthor fine grained, i;oft and generally earthy, although some of Lho 
beds appear to constiLuto a tolerably pure dolomi Le. IL is thinly 
bedded, wiLh the exception of a few band:;, for a fooL or more in thiek
ncss at the last localiLy. The only fossil ob::lorvod was an obsctu·o 
P entamerus, which was abundant in one of the beds, but none of Lhc 
spccimoni; were ·ufficicutly well preserved to identify the species. 

A f.llight mpid occurs near the highest point reached. Below it the 
river is narrowo1· thu,n it is above, and here there iti evidence of groat 
ice-packing in the spring. On the sloping bank on the norLh-wcsL 
side, Lhc timber is prevented from growing below fo1·ty-fivo fecL above 
the river. The oulcrmo:st trees standing on this level arc barked by 
the ice and boulders, which have boon pushed diagonally up the slope. 



13 cc 

A great amphitheatre io oxcavatou in the oppo:siLe uauk, evidently by 
the water }Jas,.;ing a tempol'at·y dam of ice, blocking up the river by 
piling at thi~ point, afLer a spl'ing shove. On the 18th of July last, 
some ice still romaiued, on the north-west bank, opposite to thi8 am
phitheatre-like oxcavaLion, but was melting rapidly trndor a hot sun. 

The timber along the lower part of Nelson River consi8ts principally Timber. 

of spruce, tamarack, aspen and balm of Gilead. On the islands and 
lower level:;, the spruce attains a good size and would be very suiLable 
fo1· buil<ling }1lll'posos, but on the level ground, stretching away from 
the tops of the banks, t he timber is smaller, and the ground is covc l'ed 
wiLh a thick gl'owth of Sphagmun, under which a layer of peaL, of 
variable Lhicknoss, i::; soon at the brin lc of each stoop clay btLnk. 

The do bi led survey of a portion of Hayes' Rivel', which was ma<le Survey of 

in the vieiniLy of York Factory, extended from the mouLh fol' a llayes' River. 

disLancc of about twe lve miles up the river. The di::;tances were 
f!o<'Lscertained by the Rochon micl'omcter-telc::;copo, and the bearings 
wore Lakon wiLh a pl'i ·maLic compass. The accompanying map, on a 
scale of one mile to the inch, shews the principal topogl'aphi cal features 
of this section of the river as determined by this sul'vey. 

Immediately after my r eturn Lo Nor way lT ouso, I pl'oceodcd to mn.kc Sun•ey of 

a track-,;u1·vcy of Lhe Nelson River downwttl'<l. Thi~ was accompli:;hed Nelson River. 

to a dil:ltanco of 180 miles from Lho commoncemonL of the river at Lhe 
ouLleL or _Lake Winnipeg. Before L"cturni11g, partial surveys were also 
made of Cl'088 and Sipi-wel:lk lakes, which li e in the cou1·so of the L"iver 
in Lhi1:1 <listanco. Finally, a LL":wk-su1·vey wa'3 compleLc<l of G l'eaL Play-
g reon Lake and the channel on Lho west si<lo of Ros" ' J lan<l and the 
Whiskey-jack PoL"tagc, which leads from it Lo Cross Lake. 

The r eg ion through which the upper two-LhirdK of Llte Nelson Hi\'er 
.flows may be de::icribcd as a toleL"ably oven Laul'entian plain, sloping 
towal'ds Lhe sea at Lbo raLe of auout two foot in the mile. The l'iver, 
for Lho fir1:1t hundred miles from Grnat Playgreen Lake, docs not flow 
in a valley, but spread1:1 itself by many channel:; over a considerable 
bren.dth of country. Thi:; tendency to give off "sLray" chann els i:; 
characteristic of numcrou:; rivers LhroughouL the nol'thcrn and com
paraLively level LaurenLian regions, but iL is pel'hap.-; nioee sLrongly 
marked in the N el,.;on Llian in any oLher. Jll the n.bO\'e section of this 
i:; trcam Lbe Htrag·<dincr clrnnnols are of n,IJ sizes from mel'e bl'ook:s up to Numerous 

n ::> ' channels. 
largo rivers. lu Lhcil' variou:> oom·sos towal'dS th e i;ea thc1::1e channel:;, 
hero and thel'c, unite either wholly or parLially, uut often only tu 
di,·ide again , and thus they cou:;titute a sorL of network of riYers, the 
i~la11<l,; l.Jctwccn them Lei1Jg of all :; ize:; anli l:lba]Je::i. 'f li c chau11 el:; 
tlicnu;ckcs COn:;i1::1L of U :;e l'ie,.; of dead-water Htrclcbe:; se parated uy 
chute:; or rapids at longer or i;horter interval :;, which, Lvwe1·er, vary 
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much in the different channels. The greatest descent at any one of 
the chutes visited takes place at the White-mud Falls, and amounts to 
about twenty feet. These falls are divided by islands iuto three parts, 
and the "discharge" on which they occur is supposed to represent 
about half the volume of tho Nelson River. Tho White-mud Falls 
were considered to represent more than twice the quantity of water 
which passes over the Chaudicre Fall at Ottawa. Should this esti
mate be correct, the whole body of the Nelson River would be 
more than four times as great as the Ottawa at the above fall. 

The channels explored aro shown pretty correctly on the accompa
nying map, whieh serves to give a good idea of the general character 
of the river. Following tho channel on tho east side of Roi!R' Island, 
the first break in the smooth water extending down from Lake Win
nipeg is the Sea-river Fall at thirty-seven miles from tho outlet. At 
twenty-one miles further down we come to Pipestone Lake, which i, 
on the same level as Cross Lake, and separated from it by an irregular 
strait five miles long. Between the level above Sea-river Fall and 
that of Pipestone Lake there aro, in all, ten rapids with a total fall of 
about thirty feet. Making an allowance of ten feet more for the cur
rent in the smooth portions of the river, there wot1ld be a difference of 
about forty feet between tho level of Lake 'Winnipeg ai1d that of Pipe
s tone and Cross Lakes. By the channel on the west side of Ross' 
Island the navigation is uninterrupted from Lake "'Winnipeg all the 
way to Big-reed Lake, one part of which comes within fom miles of 
the southern extremity of Cross Lake. Between Cross and Sipi-wc~k 
lakes ton more rapids occur, with a total fall of about eighty feet. 
This, with twenty feet for the current in tho intervals between tho 
rapids, wot1ld give a total doscentof 100 foot from the ono to the other. 
Below Sepi-wosk Lake no rapids, properly Rpoaking, were met with as 
far as I went, but two others are reported to exist before Spli t Lake is 
reached. Above Sipi-wesk Lake the first rapid occms at the Chain-of
Rocks, four miles up, and is very slight, having a fall of Jess than two 
feet. It could, no doubt, be easily passed by steamers. But the Hed
rocks Rapids, at seven miles from the lake, aro more serious, and 
would terminate the upward navigation of this section of the river. 
From theRe rapids, downward, including Sipi-wesk Lake, there appears 
to be no insurmountable obstrnction to the navigation of the ri vor by 
steamers till the higher of the two rapids above Split Lake is reached, 
a distance of upwards of 100 miles. 

Sipi-wesk Lake and the first twelve miles of the river below it. run 
nearly north-east .or with the general strike of the Laurentian gneiss 
and mica-schist on which they are situated, but at the above distance 
the river assumes a cotU"Se bearing due north by compass, (nearly 
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i1orth-by-east asLL'onomically) or dingonally across the strike of the 
gneiss and the course of the glacial strim, both of which have a general 
N. E. and S. IV. bearing. The bmnchcs from the right, in this intel:val, 
run south-west, while those from the left flow north-east. The whole 
of the waLm·s of the Jolson RiYcr appear to have come togcLher in this 
HLrcLch for the first time since leaving Great Playgrcen Lake. The 
widLh now averages about a quarter of a mile, or rather more, with a 
depth of from forty to fifty foeL. The current runs at the rate of about 
three miles an hour in the middle, except at two very narrow parts 
whore it is considembly greater. Owing apparently to the considera
ble depth of water across the greater part of the bed of the stream
strong eddies arc found 011 boLh Hides which greatly facilitate the up, 
ward na,-igaLion of this parL of the riYcr. 

The remarkably sLraight norLh-and-Routh strcLch of the rivet· is 
rc1lortcd to extend a;; far as Split Lake. Its eastern bank consi Ls 
almost entirely of drift clay, while gne iss is expo. ed nearly all along 
the west side. This singular part of tbo river 110 doubt owes its loca-
tion to the existence of a great dyke of dolerite, which appears to run C.reat trap 

along iL::i whole course. Its width probably corresponds nearly with clyke. 

that of the bed of the stream, which has been excavated ouL of the trap, 
the laLtcr appearing only on the exil'Cmities of points on either side 
all(] on the two or Lh 1·00 small islands. The dolcri to is divided by 
joints paral lcl to its course and is very friable. It is coarsely Cl'.)'Stal-
li ne and has a dark brown col or nenr the surface, owing to the presence 
of oxide of il'on, but some fresh fracLut·es, hew a dark, somewhat green iHh 
gl'Cy color. In some pal'LH, white calcspa1· and compacL oli\'e-colored 
sCt·pcntin e arc dc;-eloped in thin shoots in the numct"Ous long itudinal Serrientine. 

joints and al:so in the horizontal and vertical tmnvcrRe partings, so that 
rectangular pieces of the dolerite, which crumble out, are completely 
encaHcd in these minct"alR. Small streakH of magnetic iron, running 
parnUel to the walls, wore found in one parL of the dyke. 

The dyke itself may have a widLh of from 200 up to 1,000 feet or 
more, and owing to its friable natul'e and to itH decom1losi ng more 
rapidly than the gneiss of Lhe surrounding cou ntry, it has been easi ly 
r emoved during the glacial period, and the present c:hanne·I excavated. Excavation of 

In some places the gneiss immediately adjoining the dyke on eitbee river channel. 

side has been altered and jointed parallel to the wall1', by the action of 
the trap. Thi s would al,;o aid in facilitating the scooping out of iL::i 
channel. Both the gneiss and the hat"der points of the trap forming its 
wall are rounded and 8triated by g lacial action. 

The :mme dyke may be continued, with an altered co u1·i!e, up through 
Sipi-we:.;k Lake. AL a point on the we:;t sid e of the river, two miles 
above the inlet of thi:.; lake, a great dyke makes its appearance and is 
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probably a part of the same one which crosses the stream two miles 
further up, forming the Chain-of-Rocks. The dolerite is here of the 
same character and contains the same peculiar serpentine as the dyke 
along the straight stretch of the ,_.i,er just described. Al011g the latter 
stretch, and also on the shores of Sipi-wesk Lake and the river above it, 
dark grey finely cry talline dolerite is fl'equontly seen in the form of 
dykes of g reater or los width, and also as patches filling angles in the 
walls of gneiss overlooking the water. On the sides of the straight 
str etch, those dykes generally run nearly para11ol with the main one, 
but some of them follow the south-westward course of the stratification 
of the gneiss, and diminish in Rize in receding from the rivet", as if 
they were offohoots from the gl'eat dyke. 

Huronian rocks arc developed in conr:;iderable force around Pipostone 
and Cross .LakeR, apparently in continuation of the Oxford and Knee 
J_,ake troughH, hut with thii-; exception, the whole region explored along 
the uppet' part of N olson RiYor is occupied by Laurenti an gneiRs, 
diversified only by mica-schist and trap dykeR. As those rocks appear 
to have little local i ntorost from either a geological or an economical 
point of view, it is believed that the following list, shewing strike and 
other particulars in thirty-six localities in this region, will serve every 
purpose as well as a mol'e detailed description. 

List shewing the Strike of the Gneiss at Various Locations along the Nelson 
River, arranged in their order from Lake Winnipeg downward. The 
Bearings ref er to the Magnetic Meridian. 

1. Northwestern extremity or outlet of Great Uaygrcen Lake. 
Dip S.E. < 60° .... , ......... ............. ....... ...... S. 40° W. 

2. Southern arm of Cross Lake from Whiskey-jack .Portage to 
Big-stone Point. Reddish-grey, mostly massive. Dip sonth-
eastward about < 45°. Average strike abou t ............. S. 20° W. 

3. Eastern channel, four miles above Pipestone Lake. Grey . .. S. 30° E. 
4. Rapids at inlet of Pipestone Lake. Massive, fine-grained, red. 

General strike ......................................... S. 45° E. 
5. From western outlet of Cross Lake to Pelican Falls. Massive. 

Strike with river about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 
6. White-mud Falls. Strike straight and regular. Dip north-

ward < 45° .. .... .......... ........................... S. 70° E. 
7. Bladder Portage. Grey ................ ...... ........... S. 60° K 
8. Two miles below Bladder Portage. Grey . . • • . . . . . . . . . . . . . S. 60° E. 
9. Rapid just above Red-rocks Portage. Nearly black, cut by 

granite veins. Very micaceous and full of large garnets .... S. 40" W. 
10. Two miles below Red-rocks Portage. Grey, micaceous, 

schistose . Dip westward < 45° .......... , .•....•....... R. 25° W. 
11. South-west extremity of Sipi-wesk Lake. Dip eastward, < 

about 75° ........................ .. ....• , .... . ........ S. 30° IV. 
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12. tlipi-wesk Lake, north-west side, twelve miles below south-
west extremity. Dark grey, hornblendic ..... ... .. ....... S. 60° W. 

13. Sipi-wesk Lake, south-cast side, (,hirtecn miles from south-
west extremity. Grey, micaccous. Bedding vertical ...... tl . 55° W. 

14. Sipi-wesk Lake, fifteen miles from south-west extremity. 
Very micaceous, grey. Bedding runs in a straight course ... S. 40° W. 

15. Sipi-wcsk Lake, twenty miles from south-west extremity. 
Coarse, grey, micaceous, tender. Dip S.E. < 60° .. · ........ S. 45° W . 

16 . Ripi-wesk L<tkc, twenty-six miles from south-west extremity. 
Micaeeous . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 50° \V. 

17. Outlet of Sipi-wcsk Lake. Ribboned, reddish color; contains 
nodul es of iron pyrites, which decompose and form red 
particles in the su rface gneiss ........................... S. 6fi 0 W . 

18. From outlet of 8ipi-wesk Lake, for eight miles down Nelson 
River. Stratification verticaJ, or at high angles to north
westward; not contorted. General Rtrike with course of 
river regular.. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 70° W. 

19. Two miles above Devil's Brook. Epidotic, with compact 
felspar ............. .............. .... ....... .. . .... .. S. 75° 'N. 

20. Eighteen miles below Sipi.wesk Lake. Grey, quartzose, 
micaceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . tl. 45° \V. 

2 l. One mile above Landing-lake River. Red and grey in 
aUernale bands. Rather coarse. Dip N. W. < 70°..... . . . . S. 40° W. 

22. Two miles below Landing-lake River. Grey, micaceoue ... H. 45° W. 
23. "Sturgeon'8 Calling Place, " three miles below Landing-lake 

River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 20° ,V. 
24. Between Chain-of-Lakes and Broken-mouth Rivers from i'i. 

35° W. to .... ... .... ... ........ .......... .......... ... S. 50° W. 
25. Broken-mouth River. S. 75° W. to ........ ....... ....... S. 85° W. 
26. Three miles above Island River. Dip southward < 70° ..... S. 80° W. 
27. Just above upper mouth of Island River. Coarse, grey, Dip 

S.E. < 50° .. . . . . . . • . . . . . . . • • . . . . . • . . . . . . . • . . . . . . . • . . . . i::i. 45° W . 
28. Just below upper mouth of Island River. Dip eastward < 

45° • . . . . • . • . . . . . • . • . . . . . • • . • . . . . . . . . . . . . . . . . . . . . . . • . • S. 25° W. 
30. From Spelling Brook to Stake-net River. Dip N.W. < 70° 

to 75° ...............................•................ S. 50° "IV. 
31. One mile below Stake-net River. Massive, grey, micaceous. 

The gneiss in this neighborbood contains many isolated 
round cl masses of a different character from the matrix. and 
lying at various angles to the stratification. They itre 

probably imbedded boulders ............................ S. 70° W. 
32. One mile above Devil's Rapid .............•.............. S. 60° W . 
33. Devil 's Rapid .......................................... S. 7 ° W. 

34. One milo below Devil's Rapid. . . . . . . . . . . . . . . . . . . . . . . . . . . . W. 
35. 'rhrce miles above Goose-hunting River. Massive, grey, 

quartzose ............................................ S. 45° "IV . 
36. Mouth of Goose-hunting River ........... .. ........... .. . S. 75° W . . 

The general aspect of the country along the upper part of the Nelson Aspect of the 

River i:; even, or slightly undulating, the highest points seldom rising country. 
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more than thirty or forty feet above the general level. WhiRkey-jack 
"Mountain," opposite the foot of Sea-river Fall.·, is only from thirty 
to sixty feet high. The "High Rock," four miles a.bove Lhe entr:mco 
to the Echimamish, bas an elevation of only about fifty feet. Such 
terms, applied by the inhabitants to mere banks and hummocks, indi
cate the general leve l nalnrc of the countl'y. On the north-wet:>t side 
of the inlet of Sipi-wesk Lake the hills rise to a height of from 100 Lo 
150 feet, and appear to be composed of clay or drift materials. Along 
the north-wesL side of the lower part of this lake, the ground has an 
elevation of about 100 feet. Partridge IIill, seven or eight miles east
ward of the outlet of the same lake, is the highest point observed in 
the district, and has an elevation of about 20(1 feet over the water. 

The solid rocks of the region al'e generally overspread with the pre
vailing grey clay, which, in some cases, is liable to bairn and crack 
in the sun, but in others it forms a soft, mellow soil of excellent 
quality. Of course a good deal of fixed rock is exposed at the waler's 
edge along the principal water-courses, but even in these :;ituatiom; tbe 
upper parls of the banks, inclt1cling those of the smaller i:;ln.ncls, arc 
generally composed of clay . 

On either side of the channel west of Ro s' li-;land, the country is 
rather barren . The shorel:l arc low, and con1::1ist mo1:JLly of points and 
knobs of gneiss with sandy bays, and bogs and marshes between them. 
'Whiskey-jack Portage, which connects the heads of two bays from 
opposite directions, passes along a strip of cll'y, coarse sand, which 
looks as if it might have formed the north-western side of an ancicnL 
water--course. 

IluRONIAN TRouan. 

The Huronian rocks of Pipes Lone and Cross Lakes, Lhe J~chi mamish, 
Oxford Lake, Trout River and Knee Lake all ])robably belong to one 
basin or trough running in a south-westward course, conforming with 
the general trend of tho Laurentian gneiss and mica-sehists. ILs extre
mities probably lie near the west side of Cross Lake to the south-west 
and the outlet of Knee Lake. Its total length would, therefore, appear 
to be about 143 miles, and it has probably an average breadth of about 
fourteen miles, and an area of about 2,000 square miles. It presents a 
comiiderable variety of crystalline schi str;, coarse diori tm;, &c. Th mm, 
like the Huronian rocks in other pans of the Dominion, may prove 
to be the ropositol'ies of valuable minerals, and, therefore, the area 
indicated is of more in 9rest than the great gneissic region around it. 
The principal varieties of rocks examined within this trough, will be 
described in the order of their occurrence from south-west to north-
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east. The directions of the strike, &c., are referred to the magnetic 
meridian. 

On the souLhorn shore of the main body of Pipcstone Lake the Rocks of 
· 1 • k . d I ] . d l I bi d h. ' Pipestone prcvm 1ng roe - ll:l a ar c green ammaLe ea caroou iorn en e sc 1s", Lake. 

wiLh vein-like str eaks and lonticul::Lr patches of whiLo quartz. It runs 
N. 70° IV., and dips so uthward aL an angle of about 75°. On an islcL 
abouL one mile off Lho central part of Lhil:l shore Lhoro is a sofLor horn-
blcndic schiRt with laminro of whiLo calcspar and bunches of quarLz 
wiLh chloriLc, asi,;ociatod wiLh a glossy-smfacod chloritoid schisL. An 
iriland about a mile Lo the north-west of the last is composed of masi;ive 
grey, raLher coarnoly crysLallinc, dioritc. The islands in Lhe ouLlct of 
Lho lake corn;ist of green hornblende and mica-schisti,;, with irregular 
veins of bluish-gl'Cy quarLz conforming with the sLratifi cation, which 
hero runs N. 70° W. and dips uOI'thward at :tn angle of 80°. Along 
the stmit five miles in lcngLh , which connccLs PipcsLonc Lake, with 
Cross Lake the rocks on boLh sides consist of g rey mica-schists, 
wiLh pebbles of different kinds and rounded gmirns of quarLz, ciLher 
closely crowded togeLhor or scattered pari ngly through the mass. 
AL a point on the south side of the HtraiL, and two miles from Pipo-
slonc Lake, a conglomerate band occurs in the midst of a grey, raLhcr 
sofL, and somewh:tL fine-grained mica-richist running N. 55° vY. , dip 

• J1j. < 0°. The pebbles in Lbc conglomerate range from coarse sand 
up lo Lhc size of a child's head. Most of them approach a spherical 
form, and consist, of :fine-grained, lrnrd grey sycnitc. Others arc of 
white quartz, and are also well rounded. AL a point on the norLh side 
of Lhis sLl'ai L, just before entering Cross Lake, a few largo and some
what, angular boulders of a lig hL grey steatiLic schisL rcsL on the piLLcd 
imrfacc of a mm;sivc grey si licious mica-schisL holding an abunclanee of 
small pebbles, which have a ten lcncy to occur in bunches. The stea
taLic schist, which an Indian afterwards informed me is to bo found in 
situ somewhere in Lbc vicinity, brooks inLo ligniform sp lintCL'ti, and is 
used by Lhc naLivcs for making tobacco pipes, from which circL1mstance 
the adjoining lake derives iLs name. 

Along the eastern side of the (Indian) Reserve Island and adjacent Indi•n Reserve 
and other 

smaller islandti, from Otter Ii:;lancl to Big-stone Po in L, the rock is a dark islands. 

green calcareous hornblende-schist wiLh some .fine ~raino<;I. mica-schist 
of the same color. The strike is S. 60° \V., clip south-eastward < 85°. 
AL Big-stone Point, the Laurcntian gneiss begins. A dm·k grey, 
coarsely cry,; Lalli no massive uiori to occurs along the nal'rows on the 
cm;L side of the Reserve Islal1d, and the opposite point on which 
Chief Taipisiaiuum resides. Two miles fortbor north, a light-grey 
massive quartzite was found on both sides of the same channel. 'rhe 
extreme norLh point of the Reserve Island is formed of a dark grey 



Dyke of 
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granite or granitoid gneiss, in which the lamination is ve ry obscure. 
A small dyke of fine grained dark-grey do lerite running . 5° \V. here 
mtts this rock. Grey mica-schi /:lt was found on all t he ii> lancls viHitcu 
in the western part of Cross Lake, bctwccu tho Reserve l s lancl ancl the 
outlets. On an island, a mile south of the con lral outlet, (one of a chain 
running with the ·Ll'ikc) the mica-schist il:l of a conglomerate character , 
being full of pebbles and smal I le11ti c11lar matii:iCB of g rey syeni Le :ind 
q uartzitc. The maLrix is r athct· coan;o, dark-g rey, with rnKty surfaces 
in some parts and hold s a f'ew gam cto>. The bedding ii-; vertical and 
runs S. 55° W. On several other isla nd R which were viHiLccl around 
t he western exil'emity of the lake, the strike of the g rey mica-i;ehiHt 
was S. 25° Lo 30° W., cl ip north-westward, < 80°. The llOrth-wel:lt 
shore of CL'oss I1akc is formed of I 1am cntian g ncisl:l, and the chan nel;.; 
of the i:ivcr, soon after leav ing tbc lake, have :i rapid descent. Both 
the geological and the geographi cal foaturcti of this locali ty therefore 
bear a strong resemblance to those of the ou tlcts of the Lake of Lhc 
Woods. 

On the Echimamish, t he linl'onian r ocks were first Aeon abou L twelve 
miles cast of the Nelson River, from which point they arc continuouH Lo 
tl10 junction of the \VhiLc-watcr, excepting fol' a i;ho l'L interval, occu
pied by g neiss between the i;ccond dam and the W<ttcl'i:;hcd, in which 
the sLrcam makes a detour to the . OLLI h and par<i;es beyond the boundary 
of the Huronian basin. Up to the fil'st clam the Huronian rockH con
sist of g lossy grey and greenish grey finc-grninccl mica schi sL, in a 
verti cal attitude, the strike varying from W. to S. 60° Vv. 

At the first dam a very dark g rey quartzite, compoi;cd of g rai ns of 
vitreous qual'tz mixed with finer siliciou particles, is in terstratifi cd 
with thin layers and g roups of layers of nearly black clay-1,ilatc, and 
holds bunches of smoky v itreom; quartz. It iti associated wilh g l'cy 
fc lsitc slate. Th e strike is S. 80° \V. and the bedding vertical. Im
mediately to the sout h of the d::vn mica-schir:;ts again make tbci t' 
appeat·ance. Close to the J ... aurcn t ian g neiss, six mile:; fur ther up the 
stream, dark-grey slaty q uartzitc occtu·i; with tbc iiamc strike ati t he 
g neiss, namely S. 75° Vi'. About a mile west of the watc1·tihcd, at 
Painted Stone, the g neiss g ives place to g rey ish mica-tihist, hav ing a 
stl'ikc varying from S 60° W. to S. 70° W. At the watcl'-shed and for 
a mile down t bc south side of the easte rn section of the Jkhimamish, 
the rock is a grey qual'tzitc, strongly ribboned with reddish and lighter 
grey streaks. The strike is S. 70° \V., vertical. .Fine-grained grccnisb
grey mi ca-schi sL having L110 ~ame strike occurs on the opposite !:lido of 
t he channel. Beginning about two miles east oftbe water-shed, coarse 
reddish granite and a gnei soid rock become aRsociated with the mica
sohist as far as the junction of the White-watcr1 five miles further. 
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As stated i11 a pi:evious part of this report, Laurentian gneiss was Franklin's 

found along the whole course of Franklin's River, the Hnroni::rn rocks ~.~'f~~dal!ke. 
appearing again on the south shore of Oxford Lake tirn miles cast of 
the opening from Lho Wapinaipi11is marsh, which may be considered as 
Lhe mouL11 of l''rnnklin's River. 

'l'be jtrnct,ion of (,ho two formaLiom;, which appear as usual to be con- .Junction of 
l' • • L"'" ron t1an iormablc w1t,b each other, occurs Jllst where the souLh-wes(, :wca opens and Huronian 

into the main body of the lake. Hero Urn last, of Urn Lamcntian series rooks. 

consii;(,s of grny co~wRc rough-surofaocd quartz arid mica-rock. The firs(, 
rock on what is oonsiclcrcd to be t,bo Huronian side of the bound:wy 
between the Lwo series, coni;ists of highly cry;ilallinc dark green horn
blende-schist, ribboned with fine Jin es of white quartz grains. ] t is 
identical in character with the homblondc schist which is usually found 
at Lhc base of Lho IIuronian bands in the region to the north-westward 
of Lake Superior. This schist, is inLcrstTatificd with bands of finely 
ribboned grey gnoii;R, which like all the Huronian gneisses I have ever Calcaroous 

met with, is slightly calcarcot1s. The strike at this locality is S. 70° gneisses. 

IV. , but on an island about a mile further on our cou1·sc to Oxford 
House ~u fine gminou born blendc rnns S. 50° vV. At the distance of 
anothcl' mile, a rather massive crystal line dioritc was found on one of 
the lal'ger isla11dR. Three milrni farther we pa1:>i<ed through a gap, 
called The Dool'way, in a chain of iHlandr-;, Here the rock is a gl'cy 
micaccous :; late co 11glom.eratc. '['ho rock of the islands abouL three 
miles Bouth-wci;t of 1.hc Seven-mile Point, or Len milcH from Oxford 
IIouRo, consistR of a ;;oft, grceniHh, calcareous mica-Rchist, with rounded 
pcbbleH and grai ns, mo:;Lly of white quartz. Seven-mile Point, is formed 
of a g rey finely micacoous slate conglomerate in which the pebbles are SliLte 

.... . . . conglomerates. 
abunda11l, well rounded and composed }H'11w1pally of grey-sycmtc and 
light-gl'cy quartzite. 

ChloriLie schist wiLh pebbles of 1:>ycnitc and pebbles or patches of 
compact white and grey quartzite is cxpo1;ed along t,ho upper p:wt of 
Trout J~ivo1· about, one mile and a-half south-cast of Oxford House. The 
strike varies from N. 55° to 65° W. Midway between Oxford and 
Knee Lakes, soft fine-grained a:;h-groy and dark iron-grey mica-schist 
occun; in Lho bed of the river for a tfoitancc of two miles. The strati-
fication is contorted. At Trout .Fall one mile above Knee Lake the Tront Fall and 

' ' Kneo Lake. 
water poul's nearly lWrpondicularly about ten feet over a rathcl' mas-
Hivc g l'cy argi ll accous alld finely micaccous quartzite running N. 30° 
\V., ai1d i:;hcwing ratho1· i11di Linet diagonal slratificat,ion. Ou the 
sout,h 1:>ido of the inlet of Knee Lake, laycrn of fine-grained magnetic 
il'On arc i11tcri:;tratified with grey tiiliceow; and micaceous schists, run-
ning about east and west. Thi;; ore bas a groat effect on the compass, 
even at some distance off. A strong magnetic disturbance was also 
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noticed at about two-thirds of the distance from Oxford Lake, probably 
due to the same cause. 

Grey and coarse greenish-grey mica-schists, running S. 65° vV., were 
mcL wiLh a.round the flouth-wcstcrn extremity, or head of Knee Lake. 
Grey quartziLe was found about six miles down the Jake, and again at 
aboltt twelve miles. ln a narrow parL of Lhc Jake, foll of islands, 
between Lhe lasL disL::mce and "I\IcKay's Rocks," grey mica-schisLs, 
generally of a soft nature, arc largely developed, and strike from S. 45° 
to 55° W. 

One parL of the narrows in Lhc middle of the lake contracts to a few 
chaint>, and has a perceptible current pa;;sing through it. A small islet 
in this current and the western shore abreast of iL consist of fine-grained 

Magnetic iron. magncLic iron in thin layers, iutcrlaminatcu with others of qual'tzite 
and mica-schist. The rock is twisted and corrugated, and breaks with 
a splintery fracture. The local magnetic attraction is so groat in this 
ncighborhood as to render the compast> qui Le useless. A short distance 
Lo 1,hc southward a coarse crystall ine dioritc having a north-and-south 
strike is exposed. The numcrot1s islands in the narrow central part of 
the lake consist of grccnitih-grcy schitiLs, amongst which homblcndic, 
argillaccous and micaccous varieties prevail. The strike in the centre 
of the archipelago is N. 75° to 80° W. The point on the south-cast 
side, fifteen miles from the outlet, consists of hard, finely crystalline 
sbty, green diol'itc with calcareous surfaces and joints. At a point on 
the nol"th-wcst side, six milcH from the outlet, the rock is a mica-schist 
conglomerate. The matrix is fine-grained, dark-grey and hard, while 
the pebbles and bouldern, which arc well rounded, consi t of grey 
syonites, the largest of them measuring two feet in diameter. The 

- strike is hol'C S. 80° \V. Laurontian gneiss, running N. 75° vV., 
makes its appoal'ance on the Jack River a,bont three milm; below the 
ontlcL of Knee Lake, and continues thence all along the route to a 
point six inilm; below The Rock. Between Knee and Swampy Lakes 
it is very micaccous, and is cut by many veins of coarse light-colorcd 
granite. 

TRACK-SURVEY OF A;PORTION OF LAKE WINNIPEG. 

Survey of Lake As stated in a previous part of this report, a track-survey was made 
Winnipeg. of the cast coast of Lake \Vinnipcg from the outlet to the Dog's Head, 

and from thence, of the west shore and the islands as far as Drnnken 
River, which lies within the a,ctual surveys which had been made by 
the Dominion Lands Department. The total distance between these 
localities is 206 miles. The error in these surveys, which did not 
prove to be great, was well checked from point to point by a number 
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of latitudes. By means of this work and the track-surveys of other 
portions of the coast line which had been made by previous explorers, 
together with Lhc Dominion Lauds surveys around the southern extre
mity, I have been enabled to complete the map of the whole lake, l\Iap. 

which accompanies this report. The coast between Loru's SLrait and 
Fort Alexander, for which llO definite authority contd be found, is lcsl:l 
accurately rcprcscn Led than the other portions. 

J?rom a geological point of view, the cast coast of Lake "Winnipeg Goological 

between the outlet and the Dog'l:l Read doel:l not appear to present ~~,~~'~h'~r~~tho 
much of intcrcl:lt or importance. The whole shore il:l low and sandy, • 
with points and numerous small islands and reefs of Laurcntian gneiss. 
These and the sballowuess of the water render navigation rather diffi-
cult iu approaching the land in large vessels. A light grey clay like 
that of the Nelson River region was frequently noticed, and was said 
to occupy a good deal of the surface from the lake sh<?re inland. I was 
informed by a person who said that be had traversed the country, that 
lowards the height of land a good deal of clayey land of fair quality 
cxtcncll:l southward almost to Bercn's River. But fot· some miles inland 
the country cast of Lake ""Winnipeg, from one extremity to the other, al:l 
far as it has been explored, is reported to consist mainly of rock and 
swamps. It is, however, very imperfectly known, the explorationl:l 
hitherto made being of very limited extent compared with the whole 
area. It affords but little promise of valuable timber 01' mincrall-J. Minerals ancl 

Th e north-western limit of the white and red pine is about the timber. 

Winnipeg :River and the castci·n border of the prairies. 
On the cast coast of La,lrn "Winnipeg, besides the Laurcntian gncil:ls, 

~t belt of Rurouian schists, chiefly micaceous, occupies a long stretch 
of the shore between Big Island and Point :M:ctassc. A reconnaissance 
of this part of the coast was made iu 1874, a11d these rocks arc referred 
to in my report for that year, page 39. The gneiss of the portion of 
the cast coast explored the present season docs not require a more 
extended description than is contained in the following list, showing 
the strike at intervals throughout this section:-

List shewing the Strike of the Gneiss at Locations alorcg the East Side of Strikeofgnciss. 

Lake Winnipeg. 

l. Twenty-five miles northward from Popla r Point .......•. ... S. 25° E. 
2. Point opposite Spider Islands, mostly very massive coarse grey S. 25° E. 
3. Spider Islands. Grey. Dip eastward < 80° ........ .... ... S. 28° W. 
4. Coast near the Shoal I slands. Coa rse, dark grey, massive. . . S. 25° E. 
5. Poplar Point. Massive grey wilh black patches. Contorted. 

General strike .... . .. . ... .... ... .. .. .......... ... .... . . S. 45° E. 
6. Four miles south-east of Poplar Point. Grey. Dip westward 

< 45°... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 12° W . 
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7. Point opposite George's I sland. Contorted. General strike. . E. & W. 
8. Lob-stick I sland, near Beren's River. Massive, dark grey .. . S. 60° E. 
9. Point three mil es south of Beren's River ....... ...... ..... . S. 55° E. 

10. Pigeon Point. Massive-grey. General strike about ........ S. 45° W. 
11. Main east shore opposite Dog's Head. Grey and red in 

alternating layers running in straight lines .. ..... . .... . ... W. 70° W. 

S URFACE GEOLOGY. 

Clay soil. • The nature of the superficial deposits a nd the character of the soil 
have been r eferred to in descl'i bing the regions explored during th e 
season. The prevalence of a. l igb l-colorcd clay, often constituting a 
good soil, free from boulders, over such a large region, is a fact of much 
importance in regard to the future value of this pat'!, of the counLry. 
This dcposi t is s::tid to extend over the grc::tter p::trt of the region bc
Lwcen t he Nelson and the Churchill Rivers, and even beyond the 
latter. As we have seen, however, sandy and barren tracts arc not 
wan.ting. 

The lower portions of the clay banks along the Hill , Steel ::tnd Haye's 
Rivers, and ::tlso along the lower level of the Nehion River, arc com
posed of a fin e kind of drift, in which the clay itself form s t he bulk of 
the mas , boulders being genemlly absent and pebbles sc::tr ce. The 
stratified clay, which usually forms the upper parts of the banks has a 
rather l ightcr color than tho drifL clay below. In the region lying 
towards the sea, in which the clay banks occur along t he rivers, the 
counky ::tppeat·s to be everywhere nearly level and covered wi th a 
monotonous growth of rather small ti mbcr, consisting chiefl y of spruce 

View from and tamarack. The accompanying view from the top of Brasscy 11 ill , 
Brassey HiLI. 

which extends over a distance of thirty miles, will serve Lo give 
an idea of the appearance of the surface of the country throughout thi~ 
great region, which extends to the cast and north fat· beyond the limits 
of last season 's explorations. 

Composition of In regard to the source of the materials composing the drift along 
the drift. the above rivers, I found, among t he pebbles, besides gneiss, gr een 

schists and t he unaltered yellowish-grey earthy dolomite, supposed to 
underlie the country for a hundred miles from York Factory, a large 
proportion of various rocks of the Manit.ounnck and Nastapoka groups, 
with which I was familiar, on the cast coast of Hudson's Bay, and 
which resemble those of the Nipigon series. Among the latter occur
ring in the drift, may be mentioned the very dark grey quartzite wiLh 
occasional light spots, which, on weathering out, form rotrnded pits 
on the surface, the bluish-grey dolomite with concentric, cherty, con
cretions, similar dolomites having reddish layers, the blackish slates 
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accompanying the dolomites and quartzites and a peculiar variety of 
red jasper such as t hat of Long I sland. 

In my report for 1877, * I have shewn that on the J~astmain coast ~uubd~~~~cB~;. 
there iR evidence proving that the waters of Hud son's Bay arc r eced-
ing. Th e same phenomenon is manifest in the neighborhood of the 
mouths of the Ncl:ion anu Haye'l:l River. It is said that within t he 
recollection of the generation preceding the present one, the island 
c_alled Mile Lands, just above the present site of York Factory was 
submerged at high tide. Now it is a dry island, several feet above 
high tide-mark. H ay I sland, in the middle of the river , opposite to 
York F aciory, has not yet become overgrown with trees 0r busheR, 
although it, is now never swept, by the ice breaking up when iu the 
spring, and the Hudson 's Bay Company stack their hay upon it, with 
perfect sa.fet,y. l~our-mile I sland has become overgrown with small 
poplars, while it is evident that at no very distant period Six-mile 
I land formed two islands, which are now covered will full-s ized 
trees, while the old channel between them now supports a growt,h of 
tall bushes. Further up the rivc1", similar di·y channels, more or less 
ancient, sepal'ate former isla nds from the main shores, and the appear-
ances indicate that the conditions which once existed here, have been 
r emoved furth er down the river. It is said that about the beginning 
of the present century so me ve,;sels wintered in ·Ten-shilling Creek, 
which could not now appl'Oach iLs mouth, and an old sketch-map shews 
a channel connecting l:faye's and Nelson Rivers whi ch does uot now 
exist. There is no evidence of the sea anywhere encroaching upon the 
land. On the contral'y, the wide open bordcl' between the woods and 
the wate1· indicates that the latte1· is r etiring . On Beacon Point and 
the opposit,e sid e of Haye',; River, in traversing thi ,; bordel' from the 
sea inland, one meets first with sedges and gL"asse~; next come bushes, 
then small trees, and fin ally, th e full -sized timber of the countl'y. There 
is much old drift-wood near the tree-line, which is now apparent ly 
never touched by the water. rrhe Indi ans say t hat their old goose-
hunting grounds along th e coa. t to the northward of the mouth of the 
N elson River are now deserted by the geese, the water having 
"dried up. " 

The country to the northward of Lake \Vinnipeg is emphatically a Regionoflakes. 

r egion of lakes. Th e general character of the district rend ers it possi-
ble for the rock-basins to occupy a large proportion of the whole ar ea. 
The solidity of the fund amental rocks and the impervious nature of the 
clay com bine LO r end er perrnauent all the lakes which may have been 

•The phenomenon described would perhaps be more correctly stated as an elevation of the 
land. A. R. C. S. 
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formed dUl'ing the later geological history of the region. Besides the 
larger lakes the mixture of land and water in some of the interveniug 

Origin of small tracts aµpears to be iutcrminable. The origin of this condition is cvi
Iakes . tlcntly owing to the glacial force having cro cd at greater or less 

a11glcR, the strike, cleavage or jointing of the rocks. The fact of the 

Intersecting 
stri m. 

Old rock
channel. 

List of glacial 
stri re. 

deep channel of the lonp; straight stretch of the Nelson River ~cLween 
Sipi-wcsk and Split Lakes pavi11g been scooped out alo11g the course 
of a laro·e dyke of dccompo ing dolerite, bas already been noticed. 
The smaller lakes are generally not deep, and considerable areas of 
their ;;hallowcr portions arc covered with tall reeds growing from the 
bottom. 

The glacial stri m are usually well-marked on the rock-surfaces in all 
part;; of the region examined. The section of Hill Rivet· between 
Swampy Lake and Brasscy Hill, in which small islands arc so very 
1rnmcrous, appears to be an exception in this respect. ln this part of 
the l'iYcr the descent is unusually rapid, and the gneiss is rnucb broken 
up into angular massc · of all sizes in a manner not observed in any 
othct· locality. The general course of the strire is southwcstward, but 
it is often locally modified by the contolll' of the rocky surfaces in the 
neig hborhood. The walls of the narrow ravine in the gneiss in which 
F'ranklin's River flows fo r seven miles before entering Pinc Lake, are 
both hoL"i zontally striated. Gaps in the continuity of the walls are 
filled with drift, containing rounded boulders, numbers of which are 
al,;o peL"ched on the rocks on either side of the ravine. In some local 
ities the g lacial scratches cr os1-J each othc ·at considerable nnglcs. This 
is the case especially nt The Rock in Ilill River and on Sipi-wel:lk 
I1akc. ·wherever the rivet's flow in rocky channels, these have appar
ently been excavated during the glacial per iod before the <leposition 
of the softer deposits. The str eams have sometimes cut down through 
a considerable depLh of drift in order to follow a rocky channel lying 
beneath. A i:;ing ular cai:le of thi s kind occurs on the N cli:;o n River 
above the Puck-wa-hagan, where both Ri<les at the edge of the water 
consist of fl at-bedded dolomite with banlni of clay above it, and a com
paratively deep river channel below the level of the dolomilc of either 
l:l idc. 

Th e following list shews the directions of the glacial stri m in sixty-
six localities scattered ove1· the r egion explored. The bearings refer 
t o the magnetic meridian . The variation around Lake Winnipeg 
averages about 15° E.; al Norway H ouse it is 13° or 14° E. , and at 
York .Factory 5~0 E., diminishing between the last two places 
proportionately to the distance : 
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Lrs'r oi;· GLACIAL STRIA;. 

East Shore of Lake Winnipeg. 

1. llabblt Point...... .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. . H. 33° W 
2. Pigeon Point .. ...... •..... .... . , ...................... ·H. 40° W . 
3. Point three miles south of Bcren's Hiver ............. . .. .. H. 42° W. 
4. Hud son 's Bay Company's post at Bcrcn 's River ... .... ... ..• S. 45° W. 
5. Lob-stick Island, near Bercn's River.. .. . . . . . . . • . . . . . . . . . . S. 42° W. 
6. Point opposite George's Island . . . . . . . . . . . . . . . . . . . . . . . . • . • H. 15° \\'. 
7. Four miles south-cast of Poplar Point . ......... ...... ..... H. 15° W. 
8. Poplar Point..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 20° W. 
9. Shoal I sland Point . ... , . . ... . ..... . . .. ... .. .. . ......... . S. 15° W . 

JO. Point opposite Spider Islands ....• .............. ... ...... H. :w0 W . 
11. Spider Islands ......................................... S. 25° W . 

Along the B oat Route from Lake Winnipeg to Jiudson' s Bay. 

12. Montreal Point, near outlet of Lake Winnipeg ............. S. 30° W . 
13. KetUc I . land, in outlet of Lake Winnipeg... . . . . . . . . . . . . . . H. 25° W. 
14. Playe:recn Point, Great P laygreen Lake . ....... . .... ...... 8. 40° W. 
15. Channel between Great and Little Playgreen Lakes ......... H. 45° W. 
16. One mile below out let of Little Playgreen Lake ... ........ S. 30° W. 
17. East Channel, Nelson River, between Pine River and Sea-

rivcr Falls ..................... . ...................... S. 40° \V. 
18. East Channel, Nelson River, thrl'C miles below Sea-river 

l<' alls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 45° \V. 
19. East Channel, Nelson River, below '!.' he High Rocle ... . .. . . l'\. 45° W . 
20. East Channel, Nelson River, two miles ahovc Echinrnrnish .. S. 35° \V. 
21. Hairy Lake and for seven mil es above it, S. 30° \V. to .. ..... S. 45° W . 
22. Echimamish, at the first dam... . . . . . . . . . . . . . . . . . . . . . . . . . 8. 30 \\'. 
23. Echimamish, at the second clam .......... .. .............. H. 20° \Y. 
24. Echimarnish, two mil es west of junction of White-water 

River ............................................ S. :10° \\' . 
25. Robinson Porlage ..... .. ............................... S. 20° W. 
26. Seven miles below Robinson ]>ortage ..... . .............. . S. 30° W. 
27. Portage two miles above Pinc J,ake, nms with course of 

rncky defile, about ...... . ... . . ._ ..................... . .. S. 20° W. 
28. Outlet of Pine Lake .. ........ .... ........ .. ........ .... S. 45° W. 
29. Outlet of Windy Lake ........... ...... ................. S. 35° W . 
30. One mile ahove Wapinaipini s Rapids ..................... S. 45° W. 
31. ·wapinaipini s Rapids, two mil es above Oxfo rd Lake ......... 8. 35° W. 
32. I sland five mil es south-west of The Doorway, Oxford Lake .. S. -W 0 W. 
33. One mile south-east of Oxford House . . ... .... .... . ....... S. 35° \\' . 
34. Little White-mud Rapid , between Oxford aucl Knee Lakes ... H. 50° W. 
35. South-west extremity of Knee Lake ..... ... . .. .......... .. S. 45° W· 
36 . 'l.'hree mil es north-east of south-west ex tremity of Knee Lake. S. 25° W. 

37 . Ten " " " " " 8. 30° " "· 
38. Fourteen mil es " " " " " 8. 35° \V . 
39. Archipelago in north-and-south narrows about mid-way down 

Knee Lake .. . ... . • .. .......... . ....................... S. 40° W. 



Northern limit 
of twenty-two 
varieties of 
timber. 

28 cc GEOLOGlCAt SURVEY OF CANADA. 

40. North-west shore of Knee Lake, six miles from the outlet ... S. 50° W. 

41. Outlet of Knee Lake ....... ... ........ ... ............... S. 50° W. 
42. One mile above White-mud Fall, Hill River .. .. . .. ........ S. 20° W. 
43. Bonvick's Fall, Hill River .. .. .. ..... , ................... S. 10° W . 
44. The Rock, Hill River. Older set run N. 87° W. Newer set. S. 1S0 E. 

45. Six mtles below The Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 20° E . 

Along the Nelson River, from Great Playgreen L ake downwards. 

46. In different places around the north-eastern extremity of Big-
reed Lake ........... ... .......... . ... . .... . .... . .. .. . S. 30° W. 

47. Six mil es sonth-east of Pipestone Lake ...... . .. ..... . .... . S. 40° W. 

4S. Four miles south-west of Pipestone Lake .. ............... S. 30° W . 

49. South shore of main body of Pipestone Lake .............. S. 25° W. 
50. Outlet of Pipestone I,ake... ... . . . . . . . . . . . . . . . . . . . . . . . . . . S. 40° W. 
51. North-east point of (Indian) Reserve Island and smaller 

islands in Cross Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 40° W. 
52. From western outlet of Cross Lake to Pelican Falls .... ....• S. 50° W . 
53. B ladder Portage .... .... . . .•.. ..... .. . .. ..... . . ..... .. . S. 50° W. 
54 . Two miles below Bladder Portage ..................••.... S. 50° W . 

55. Two miles below Red-Rocks Portage ..................... S. 45° W. 

56. South-west extremity of Sipi-wesk Lake .................• S. 50° W. 
57. Islands four miles down Sipi-wesk Lake ........ . ... . ..... S. 40° W. 
5S. Sipi-wesk Lake, twelve miles from south-west extremity, S. 

45° vV ., and ... . ..... .. . .... . ..... ... .................. S. S0° W . 

59. Average course throughout south-western half of Sipi-wesk 
Lake, S. 40° vV. to ............ .... ............... .•.•. . S. 45° W . 

60. Current Narrows, five miles above outlet of Sip i-wesk Lake .• S. 60° vV. 

61. From outlet of Sipi-wesk Lake for seven miles down river, S. 
55° Vv. to ..... . . . ............. .. .. , . . . ............. .. s. 60° w. 

62. Mouth of Landing-lake River.. . . . . . . . . . . . . . . .. . . . . . . . . . . S. 50° W . 

G3. Two miles above Stak e-net River .. ....... . ... .. ........ • S. 40° ,V. 
64. Head of Devil's Rapid .. .. . ............................. S. 75° W . 

65. One mile below Devil's Rapid ...................... . .... S. 40° W . 
66. Mouth of Goose-hunting River .. . .... ....... .... .. ... .... S. 75° W. 

TrMBER, CLIMA'rE, &c. 

In go ing northwal'd from the United States boundal'y aL the Lake 
of the Woods by way of Winnipeg River and lake, t he Nelson River, 
and the sea-coast northward ofiLs mouth, the different species of trees 
which are found g rowing at tb.c boundary line disappear in the fol
lowing order :-BasHwood, sugar mapl e, yellow birch, white ash, soft 
maple, g rey elm, white and r ed pine, r ed oak, black a~h, white cedar, 
serrated-leafed poplar, mountain ash, b:ilsam fir, white birch, Banbian 
pine, balm of Gilead, a>1pen, tamaeack, white a nd black spruce, willows. 
For information as to the r egion beyond Lhe Nelson River, I am indebted 
to officers of the Hndson's Ba~ Company. The ash-leafed maple is only 
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met with afler reaching the prai ri o region, anJ. disappears to the north
eaRtward beLwecn l 1owor .ForL Garry :tnd Lake Wi11nipeg. The dwal"f 
varioLy of the red cedat· oxtendK widely ovo1· Lhc p1·airio counLry, a1 d 
iH fotmd 0 11 t he shores of Lake Winnipeg. OuLsido of Lho general 
northern limit of any of tho:;o species of timber, sLrrrggli11g Lt·cos or 
Hmall grove:; of a sLnntcd variety arc sometirnel'! m oL with. The 
pL'opcl' norLh·wc:;Lorn limiL of tho white ccdal' it> about Lho Winnipeg 
Rivel', buL ;;nutll Lt·ccs occu 1· south side of Long PoinL, on Lhc west 
;;horc of Lake ·wi11nipcg, and t he lasL of iL is i:;ccn in t he form of 
lmslws around Codal' Lake, on the lower parL of the RmikaLchewan 
Rivc1-. Small Lrcc;; of r ed oak a l'c found mi fat' norLh a:; Lhc J~ng lish 

Rivor fo1· ;;omo dit>Lanco al.Jove iLs junction wiLh tho Win11ipog, buL 
sLunLcd bushes belonging to Lhis species cxLend Lo Boron's River. The 
red and white pine main lain :t good size to Lhc 'Vinnipcg J~ivc t", wh cl'o 
they boLh cease rather abrnp tly in t hci1· ll OL"Lhwal'll range, and arc not 
found Lo the wosLward. Tho gcnc rnl northwa1·d Ii 111 it of the bal t> :tm 
fir is ::tbouL the btit11do of th e ITichimamish, buL i:;o latcd bntih os of iL 
were found ::ttl far as Knco L ake. The while birnh torminale:; abouL· 
Lhc junction of t l1c ShamatLawa and SLccl Rivers, and Lhc Bank:;ian 
pir;c iu nearly Lhc :;ame latitude. The poplar and Lho tamarack are 
said to diHappoa1· beLwocn the Nelson River and the lower part of the 
Churchill, while Lho black sprnco is found fo1· t:1o mc di:sLanco beyo nd 
Seal River. White sprnco of fair s ize fol' building puL'poso:; is found 
on Lh o is lands and fla ts along the lower pal't 8f t he Nolt:1011 Bivor . 111 
goi11g northward, there is of course a gradual <liminuLiou in the l:l izo of 
Lhe Lreo:; and the hoig hL of t he fol'cst, as well as in Lho number of t he 
species. Owing, however, Lo t he fires which i:; wcop ovol' largo Ll'acL:; at Fo1cst fires. 

differ ent periods, it i:; seldom LhaL one socs Lhe full ti izo to which Lho Lreos 
arc capable of gl'Owing . A small area of the timbol' hat> boon preserved 
on t he west side of Ross' Island, whore the W csL River .enters Big-reed 
Lake, and here many of the while spruce:; measure throe fool in dia-
moLor . Glvcn the mosL rocky Lracls support a g rowth of Lroos largo 
ollongh to be ofv::iluo for many plll'poses, should th it1 groat tol'l'itory over 
become inhabited by civilized men. The accompanying view of the 
'l:anasiLchowan Fall (whore the water i.s procip i tatcd directly i.nlo the View s 'iowing 

olson River in abouL latitude 55° 30',) also shows the ui:; ual character ~~~~;'~LOr or 
of Lho forest in the more rocky parts of the_ region. 

Th e forests and t he flora gononilly of the Nobon Rivel' r egion 
indicate a milder climate than that of the corrospe nding Lt-act on the 
opposiLo side of Iluclson's Bay. Thi:; appears to be at least parLly due 
to the southerly winds which prevail iu summel', bringing the warm Warm winds. 

air, probably from t he valley of the Missis:;ippi down that of the Rod 
River and ovor the wholo longLh of Lake Winniporr, which has a high 

3 
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and even temperature during the summer months. Thii:; condition of 
thing:; also pre,•cnti; the occutTcncc of i:;ummc1· froi;ts in the Norway 
Honse region, which appearR Lo enjoy a climalc fully :u; good as thaL of 
the Provi11cc of Naniloba. Small fruiL;;, cucumbers, musk-mclo11;; and 

C,rop• at vegetables of al 1 kinds come to maLuriLy at Norway lloutic. Barley is 
,'forway House. ll' I h l b b' ' b · I · 

'\Varm water 
and climate. 

Abundance of 
food-fishes. 

Cro1>• 'tt 
Oxford House. 

Frozen ground. 

a l:Hll'C crop. I t 1crLo, a:; L. ere l:U:! COil 110 0 ~eel co c ga111Cl lll 

aLLcmpLing Lhc cultivation of wheat, the experiment docs not appear 
to have bcc 11 tried in this region; but Lherc is every probability that 
it, wonlcl succeed, as this cereal ii:; known to come to great pcrfccLion in 
t.110 ALlrnbaslrn and Peace River region, in localities more than a 
1.hou::;and mi lcti Lo the north-no1th-wcRLward. 

Neltmn 'River carries wiLh ii towards the i:;ca the high 1.empcraiurc 
of Lake "Winnipeg, derived partly from the river!:! of the south a11d 
wcRt. The effect of this is Lo induce a rank growth of reeds, rui;hcs, 
and a variety of wate1· planti:; in the clayey mud along its bank8. The 
climate of this region il:l pleasant in summer, without an excess of rain, 
and in winter the weather, alLhough cold, is i;aid to be bright and uni
form, with only a modcraLc amount of snow. The land would be easy 
to clear of Limber; and, considcl'i11g the unlimited i:;upply of wood for 
building purposes, fuel, &c., the prevalence of good waLcr, in which a 
variety of cxccllenL food-fii:;lics abound, as well as the greater proximity 
of this region Lo Europe, it offers some inducements Lo immigrants 
wli ich are not, to be met with in the grcaLcr part, of Lbc prai1·ic country 
to the westward. 

At Oxford H0t1se, badcy, peas, beans, root-crops, vcgotablci:; and hay 
thrive well, and the surro1111ding diHtrici might make a good dairy and 
siock-fat'ming country. Even as far a:; York Factory, potatom; and 
some kinds of vcgctablci:; may be 1:>ucccs1:>fully culLivaLcd. lL i1:> said 
that, at a certain depth, the ground remain .· permanently frozen along 
SLccl and llayc'i:; Riven; and the lower part of the Ncltioo. There iti 
coriain ly evidence of the existence of frost in the banks of these rivers 
and under the peaty layer above them in the month of July, but it ii:; 
known that in southcrll parts of the Dominion the fro1:>t pcnctraLcs to 
a greater depth into the face of exposed banks than into the level 
ground, and is frequently found in such situations in the middle of 
summer. Ice or frozen gl'Ound may altio be found in some swamp8 or 
under peaty ground throughout the summer in any of the provinces. 
Should it be found that the sub1:>oil towards York Factory is perma
nently frozen (which is not improbable, alLhough not proved) thii:; 
circumstance would not render it entirely unfit for cultivaLion, since 
when cleared, it is known Lo be thawed during the summer to, at least,, 
a sufficient dcpLh for all practical purposcf:!. In thii:; region about 
twenty feet below the top of the bank there ii; a i:;tep a few feet 
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wide, the lernl of which i:s about Lhe division between the drift and 
the overlying HLntlitie<l clepo:-;ilH. F rom it a Lb in creamy mud trickles 
down Lhe lower parL of Lhe hau k, aml Lb is may be due ci thcr to 'he 
th:twing out of frost in tho Lop of the btwk or to Ll10 surface-waLol' 
flowing 011L aL ll10 conLacL of lhe impervious drifL. The high banks ai·o 
somcLimcH marked by 1:nnall land·:;lidcs or mud-streams, which, ::;tal'Ling 
from Lhe Lop, run to the bottom, in a uniform groove, tho same chan
nel 1:1el'ving for successive flows of mud. 

' 



' 
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ALFn1m TI. c. SELWYN, F.R.S., F.C+.s., 

Director ff the Geological Sztrvey of Canada. 

Srn,-The preHent, report, embl'aces the work of the past, two years, 
1877-78, and relates princip~illy lo the area lying lo the south of the 
great cai·bonifct·ou8 belt which extendR along the line of the Jntercolo
nial Railway, westward from the Pelitcodiac Rive1·, and bot,ween that 
railway and the coast of the Bay of Fundy; and while due attention 
has been paid lo Urn tmcing out, of the boundaries of all t,he formalious 
included in this a1·ca, a large poi·tion of the time has been devoLed to 
the determination of the strncLurc of the great bell of metamorphic 
aod othei· rocks which skirL the coast both cast and west of the city of 
St. John, and ·which extend inland for eight to ten mile:;, forming a 
broad plateau, till it is ovel'la ppcd by the Primordial and Lowel' 
Carboniferous formations of the interior. The area embraced in these 
two season,;' work may be roughly csLimaLed at 2,500 square milcti, in 
which were measured, principally with odometer and chain, some 1,600 
miles of roads, while acldiLional Stll'vcys of coast Jineti and strcamH were 
ti lied in by pacing. These surveys in cl udc a lopogrnphimil travcl'sc 
of the KonnebocasiR Bny from Ha1npton to the St. John River, wilh its 
islanch;, and of the Bel leitdc Bay. ln my work of 1877, I was asKitited 
by 1.fr. Frank Ada11rn, a(, that Lime a student of the McGill Science 
School, and iu 1878 by M:r. Wallace Bl'oad, B.A., botb of whom proved 
tbemsel\7CS well-tiLLcd for lho work aKsigncd them and posscs:ied of a 
good knowledge of topographical and geological details. Our thanks 
nre tipecially due to the Crown Lands Department of New Brunswick 
fol' the use of their valuable odometer, which they have kindly fur
ni1Shcd lH:> for the past five years, as also for aflHistance in the making 
of tracing:-;, and for copies of their Provincial Map. 

I am, sir, 

Your obedient r:;e1·vant, 

R.. W. ELLS. 
~foNTHE.u, , Do<:embci·, 1878. 
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The formations described in the fo llowing Report, included 
work of the past two seasom~, may be enumernted as under: 

1. Prc·Si!t1rian (lluronian and Laurentian). 
2. Primordial (Lower Si!t1rian). 
3. Upper Silut'i an. 
4. Devonian. 
5. Lower Carboniferous. 
G. Millstone-Grit. 

in the 

The principal fo l'mation in the area examined, as before stated, is a 
va. t belt of metamorphic and other rocks, for the most part highly 
crystall ine. Reference was briefly made to this series in the Report 
of 1876-77, on the Lower Carboniferous of Albert County, in which 
their origin was provisionally assigned to the Iluronian, but no 
attempt was then mac.lo to exactly define their limits or characteristics. 
They border the coast of Albert and St. John counties from the mouth 
of Point Wolf River on the east to Molvin's Beach, abont five miles 
cast of Quaco, in SL. John County, on the west, and extend inland to a 

Subdivisions of 
the rocks. 

distance of twelve to fifteen miles, forming a high plateau, with a Extension of 

general oleYation of from 1,200 to 1,400 feet above sea level , flanked at thopre-Siluria 

both extremities by Lower Carboniferous conglomerates. On its 
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northern flunk it is also frequently overlapped by Lower Carbon
iferous sediments, which occupy the valley of the Kcnucbecasis River, 
and which also occur in valleys of erosion among the hills of the meta
morphic bcU itself. In its westwat·d extension a beU of Primordial 
Lower Silul'ian intervenes between it and the Lower Carboniforons. 
The coaRt line iR exceedingly rough, lacking good harbors, but broken 
by nume1·ous st,reams, large and smal I. These have cut out deep 
channels, the banks of which often rise abrnptly from 400 to 600 feet. 
The streams thcmselve. are usually very rapid and broken by numer
ous falls, which render their exploration a work of great difficulty aml 
danger. Throughout a great part of the area occupied by these rocks, 
no settlements exi t,, roads arc almost ent,ircly wanting, and a dem;c 
forest spreads ove1· the country, making the working out of the 
detailed SLl'UCtlll'e exceedingly difficult. Explo i·ation along the coast 
is also rendered dangel'ous from the tremendous titles of the Bay of 
Fundy, which rise often to a height of fifty to sixty feet, aml whose 
movements have to be carefully watched in order to avoid almm;t, 
certain d estruc ti on. 

The geology of the pre-Silurian rocks of this portion of New Bruns
wick has been fol' a long t,ime a fruitful sout·ce of discussion. In i.he 
first reports* on thii:; gt'oup, its age was assigned by Prof 's. H arLt and 
Bailey and Mr. Matthew, 011 lithological and stratigraphical groun<lH, 
to the Little River group of the Dcvonian.i- Subsequent and more 
carefully conducted obser\'"ations 1:ihewed the fallacy of thiti conchrnion, 
and it was then placed in the lluronian, t and subdivided into three 
groups-Coldbrook, Coai-Jtal, and Kingston. In tbii:; report it was ali;o 
intimated ibat a portion of the series in Albert County, in its litho
logical character, bore a strong reRemblance to rocks of Laurcntian 
age in St. John County. These points of resemblance confliKL chiefly 
in the occurrence of bands of protogenc or greenish syenite and 
gneiss, with which also occur beds of' cr,rstalli ne, grapbit,ic and oUier 
lim estones. They differ, however, from the typical Laurcntian about 
St,. John, in the presence of lat·ge ma o;cs of red cryi;i.allinc folsite and 
fclspat,hic, talcose and ch loritic l:lCh itits and ;;]ates. In the;;e feature;.;, 
as well as in the rolation of tile limestones to the folsites and otl1cr 
rocks, they bear a marked likeness to the crystalline series of Southern 
Cape Breton§ as well as i.o the so-cal led Hastings group of' Ontario, 
their lithological aspects being almost identical. 

• Report by Prof. Bailey to the New Brunswick Government, 1865. 

t Report by Prof Hind, 1865. 

t Geological Survey Report, Blliley and Matthew, lSi0-71. 

§Geological Survey Report, Fletcher, 1876-73. 
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The geological stmctnre of the pre-Silurian rocks of Southern New Antlclinal 

B · f fi p · b structure of the runsw1ck, south o the central coal- eld of the rovmce, may e pre-Siluriau 

stated as disclosing a scrimi of anticlinal axes, of which three exist in rocks. 

the souLhern belt of St. John, Kings and Albert counties. These anti-
clinal ::; have a course N. 65° E. magnetic, generally parallel to the 
coaRt and to each other; the intonening synclines are filled in with 
Primordial and Upper Silurian beds, which are, however, in many 
places obscured by the great mantle or J1ower Carboniferous sediments 
oftbe Konnebecasi;; Valley. 

A map shewing tbe anangement and distribution of all the forma
tions from the Laurentian to the Carboniferous, both inclusive, has 
been constrncted on a scale of one mile to an inch; in which all the 
1-<urveys extending ovo1· a period of six yoarl:l, and embracing the 
counties of QuoenK, Sunbury, Kings, St. John and AlberL, with por- Map. 

tions of Cha1·Jotie, York and Westmoreland, have been carefully laid 
down on a projecLion : and the cbaracLers of all the rocks, with dip;; 
and strikes, irnicrted, tlrnR furni;;hing a complete geological sketch 
of the entire souLheri; part of New Bl'llrnmick east of Charlotte 
County. This map, reduced to a Reale of four mile;; to the inch, 
is herewith submiLtetl. The numbe1· of mile;; of rondo and streams 
surv-eyed for itR construction is over 3,500, principally with odometer 
and chain. 

In their liLhological a;;pect, the rock;i forming the southern meta- J.ithological 

I . b l t ' 1 · . t Tl . l I t . f chiira.cters. morp 11c e pre;;ent grea" t 1vers1 y. 1e11· genera e rnrac e1· 18 o 
two kinds, alLered sedimentary and volcanic. In the former we pro
pose to cla;:;s the great belL of protogene or metamorphic syenites, 
with their associated gnois~es, micaceous, talcose, eh loritic and other 
sch isl.s and slates, the true folsites and conglomerates, c1·ystalline 
limestones and dolomites. In the second we include the great body of 
pel.rmiiliciou;; rocks so-called, with breceias and other ash rock , which 
i11 places shcw bedding, but which is often so obscurely marked a:,s to 
be exceedingly doubtful; with these also occur huge masses of diorite, 
coa1·fle and fine, often filled with magnetic iron, and true syenites and 
granite~. 'J1her;e latte1· are common to both diviRions. Of these two 
groups, the altered sedimentary is the more extensively develo1)ed in 
Lhe eastern or Albert County area, while the second group has it::; 
greatest deYelopment in the counties of St. John and Kings. N oa1· the 
cont.act of the two g roups of , cdimentary and volcanic rocks, we find Volcanic rocks. 

an extraordinary development of genern,lly coarsely crystalline diorites 
and syenites, which would seem to form the basal portions of the 
volcanic imrt of the series, and to separate them often from the meLa-
morphic well-banded fels it eR and gneisses which seem to form the 
upper parL of the old er sedimen tary rocks. The great bulk of the 
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syenites (protogene) of the first or sedimentary group arc evidently 
metamorphic, for in many places a gradual tra11sitio11 can be traced 
from the green slates through scbists, fol ites and gneisses to the 
syenites. Intrusive dykes of diorite, i:;yenite and granite occur, 
however, though their bulk iK small as compared with those of 
metamorphic character. 

Of the three anticlinals that are met with in this southern area, the 
first, or most southerly, may be traced from its first appearance beneath 
the overlying beds of Crooked Creek valley, in eastern Albert, westward 
through the Houthern portion of the countl'y. It can be seen on Lhc eastern 
part of Lh e Sh epo<ly Hoa<l, where th:it thornughfarc bends to descend the 
mou nlai n Lo the noeth-wcst of llopcwell Corner, and forms the steep dcs
ccn t of the mountain to Shepo<ly. WcsLwardly, iL is met with on the 
U ppel' Salmon Rivee about Lhrce miles below the Sbepody Road, whence 
it can be (,raced through high hi llt> to the Kings County Line, crossing the 
Beunclt Road, which runs from the Shepody Road to the mouth of Lhe 
Upper Salmon River, abonL midway, whcl'c the syenitcs and g neissci; 
have an extension of about three mil es south erly. It is again met 
with on the Goose River in St. John County, about two miles from iLs 
mouth , whence it gradually approach eR the coat, coming out below 
l\Iarlin 'i:; H ead. Tb e second extends from C:iledonia l\Iountain weflt
ward through Goulden Mountain, whence it sweeps 80t1th-westerly 
through the southern part of the l\Icch anic Settlement, and strikes the 
Shcpody Road jnst beyond the Kings County Line, extending along this 
road some eight miles. ILs farther extension west can be seen on t he 
Big Salmon River, about fout· miles from its mouth, beyond which it is 
obscured by more recent beds. In Lhc examinat ion of the country 
under discussion, numerous traverses were made across iLs entire 
breadth and its . tructurc carefully ascertained. One of these, from 
the mouth of the Upper Salmon RiYer to Elgin Corner, affords a good 
exposure of rocks for the whole cl istance, the or<ler of succe. sion of 
which may be stated ns follows:-

1. Rubbly hard green slates and epidotic and fine diorites, the slates having a 
regular clip of S. 35° W. to S.< 50°. These arc associated with bands oftalcose 
and chloritic schist ', felspathic, passi ng in places into a gneiss, and thence 
into a sycnite rock composed of quartz, and felspar, and some green mineral, 
probably talc or chlorite. These rocks form the southern side of the coast 
auticlinal axis, which extends in a direct line N. 65° E. 

2. Hard, i·ecldish-grey weathering syenitic rock, as above, sometimes a gran ite, 
from the presence of mica. Associated with the syenites are often seen 
bands of reddish felsite, fine-grnined, often well-bedded, but sometimes with 
the stratification indistinct. This belt occupies a breadth of nearly four 
miles, and forms the central portion of the auticlinal axis. This is 
succeeded on its northern side by-
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3. White weathering scbistose imperfect gneiss, having a reddi sh tinge from the 
presence of red fclspar, and a green tinge from the presence of cblorite or 
talc, shading off into-

4. Green scbistosc felspathic rock, sometimes talcoid, and forming a regular talco
felspathic schist ; at times also shewing, by the presence of grains of quartz 
and felspar, a gradual passage into gncissoid beds. Associated with these are 
frequent mas8es of diorite, some of which appear bedded, others lacking 
apparent stratification, and generally fmc-grain ed, green, and bard ; in 
places mottl ed and seamed with fine lines and patches of yellowis!J 
epidote. 'l' he scbistosc and gneissoid beds extend to the Shepody Road, 
which bas a general course of cast magnetic, along which, for nearly Lim 
whol e di stance from the Kings County Line, this set of beds often crumpled 
and glossy, is well exposed, with a general dip N. 50° W. < 50°. Nea1· the 
base of this group are found also thin bands of cream-colored, rusty weath
ering dolomite. Crossing the Shepody Road, we find a succession of these 
talcose and chloritic Rchists for two and a-half miles, with a uniform dip N. 
25°-30° W . < 50°, with included bands of fine nacreous schists, and 
apparently overlaid by-

5. Gneiss similar to that of (3) above; reddish-grey and chloritic, and with the 
same dip. Division 4 would, therefore, seem to occupy the axis of a synclinal 
basin; the gncissic rocks of Division 3 being brought into tbch- present 
position by au overturn of the beds of the second anticlinal. 'l' hcse are 
again, apparnntly overlaid by-

6. Cbloritic syeui tcs with bands of fclsitc similar to those of Division 2. With 
the syenites and scbists arc associated massive outcrops of coarsely crystal
line dloritcs, magnetic and often very hornbl cndic. The syenitcs and 
diorites of this group extend along the whole length of the Mechanic 
Settlement road to the Kings County Line, whence they extend south-west, 
forming a second anticliual. No1·th of this road, the road to Elgin k e('pS 
close along the Pollet River, almost directly across the strike of the beds, 
and shcws a succession of felspatbic, chl oritic and syenitic rocks, which ri se 
into lofty hill s on either side, one of which, Goulden Mountain, bas an 
elevation of 850 feet above Elgin Corner. Th ese syenitic and associated 
rocks arc flank ed on their northern side, about Elgin, by the g reen chloritic 
l'Ocks, similar to those seen on the coast (Division 1) ; but iu their eastward 
extension at Pl easant Vall ey, six miles cast of Elgin Corner, the slates arc 
not seen, the felsites and syenitcs of the mountain being overlaid by a thin 
band of green slate conglomerate directly associated with a belt of crystal
line limestone, often graphitic, and bearing much resemblance to some of 
the Laurcutiau limestones abollt St. John. These limestones arc exposed 
for a length of about a mile, with a breadth of from 50 to 100 feet, when 
they are overlapped by the ba al beds of ibe Lower Carboniferous forum
tions, described in Report of 1876-77. The general dip of all the beds of 
Divisions 2, 3, 4, 5 and 6 is N. to N. 50° W . < 50°-70°. 

5 D 

It will be seen on r eviewing the preceding section, t hat with the 
exception of the south ern or coast division, the whole Re ri eH has a 
uniform northerly to north-wesL dip aL angles rang ing from fo rLy to 
seventy, geuerally about fifty-five. This, with a surface breadth of 



Approximate 
thickness. 

Outcrops of 
pre-Silurian 
rocks. 

Granite out
crop. 

Change in 
strike. 

6 D GEOLOGICAL SURVEY OF CANADA. 

fourteen miles, would give a thicknc::;s of not far from 40,000 feet. 
Assuming however, that the two ridges of syenite rock, with their 
associated gneisses and felsites, are of the same horizon brought up into 
their apparent position by folding, we reduce this immense thickness to 
about 14,000 feet. The apparent conformity in dips throughout the 
whole extent, would therefore be duo to an overturn of the beds of the 
Recontl anticlinal, whereby the lower beds are brought into an over
lying poRition; the summits of the anticlinals being romoYed by 
denudation. 

The ca~tcrn extension of this range of metamorphic rocks ter
mi natos abruptly in bold hills at the Albert Mines, and ov-erlooks the 
Valley of the Domoiselle Creek further south, where they are lapped 
aroun<l by Lower Carboniferous sediments. To the cast of this in 
'vVestmorland County, the smface is covered by carboniferous rocks, 
chiefly of Millstone-grit ago. At two places, however, we find bosses of 
the old metamorphic range obtruding themselves. Of those one may 
be noticed on the road from Momramcook Corner to Upper Saclrrille at 
Beach Hill,* where reddish altered grits and breccias occur with boulders 
of quartz rock, covered over by a thin mantle of Millstone-grit drift. 
These old rocks contain copper, and, from their resemblance to the rocks 
of the coast, mark probably the prolongation of the metalliferous belt in 
this direction. The second outcrop, which may, however, be an exten
Rion of one of the more northerly anticlinals, is seen a few miles north 
of Moncton, between Indian and Lute's mountains. Ilere reddish and 
flesh-colorcd crystalline felsitcs are seen, similar in character to those 
just described, and to those of the Kingston belt, of which they are 
probably the extension. In addition to these two localities, an outcrop 
of granite and sye11itc is met with on the Intercolonial Railway, just 
below Calhoun's Mill,;, about four miles north of Memramcook Station, 
but this may be intrusive and of later <late. Tt is, how·cver, pre
Carboniferom1, as conglomerates, largely composed of its debris, form 
the basal beds of the Lower Carboniferous at this place. 

A noticeable feature in the strike of the metamorphic rocks is seen 
as their eastern extremity is approached; the regular strike of N. 65° 
E. sweeping gradually round to E. and S.E., the dip, however, remaining 
northerly at the regular angles. 

In the many traverses made across the breadth of Albert County and 
southern KingR, the same general characters previously described are 
seen, and the synclin:tl 8tructure of tbe central portion of the area is 
clearly discernible. This synclinal can be traced westward from Albert 
County, whore it ii:! easily seen, along the line of the Shepody Hoad, in a 

• Bailey's HcJJort to New Brunswick GoYernment, 1865. 
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regular com·Re through ihe nol'tb el'll part of St. John County and south- Srnclinaljn 

Jr · I · ll ] L' . . S J l eastern l\.mgs ern \.mgs. t is we ·mm· rnd on tbe . 1ttle Salmon Rrver, m t. o rn and s~. John 

County, af' also 011 the Big Salmon River to the west, where rocks of a counties. 

less altered character than those of the old ridges of Albert County are 
obRcrvell to fill a synclinal Yallcy bounded by gncissic and i-;yenitic rocks. 
Tbir-; synclinal struciul'e was first observed and described by :!lir. G. F. 
Matthew.* Those rocks consi;.;t largely of g rey and purple grits and 
slaiel:l, with largo bands of purple cong lomerate, composed of generally 
white quartz pebbles in a gritty paRte. together with thin, :fine, shining 
argillitos and fclspathic conglomerates. Th ey would seem to form the 
upper bed:; of the metamorphic sorier;, HR they overlie both the pctro-
siliccous beds in the wm;tcrn portion and t he altered fclHpathic schists 
to the eaKt. A section wa:; mad e across this belt from the Shepody 
Road to the mouth of the Little Salmon River, and the following 
succosRion of roclrn was pasRed over:-· 

Hard greenish fc lsitcs with sycnite veins, rock at times approaching a 
syenite or granulite . 

Reddish protogene syenitc. 
Schistose gneissoid fe !sites and syenitic gneiss. 
These may represent the southern sid e of the second anticlinal. 
Space without exposu res for 1,000 paces. 
Fine fissile hlack slates, much crnmp led,-N. 40° W. < 60°-occupying 

the sync linal basin of Little Salmon River. 
Reddish crystal line felsites and reddish talco-felspathic schists, dip N.W. 

<.... 7 0°. 
Purple, dark , crumpled micaceons grits, N. 10° E. 70°. 
Fine fissile purplish-red slates, thiri and crumpled, N. 60° W . / 70-90. 
Mottled purple and green non-crystalline grits, or rncomposed ash rock. 
FelspaLhic sc hisfa 
Red felsites, with green, earthy slaty rocks and hard, green slates. 
Red fclsites, N. 60° E. < 30°. 
P.nrple felsites and purple-colored schist s. 
Reddish felspathic rocks, schistose and well-banded. 
Purple-grey rocks, slaty and scbi stose, S. 30° E. < 35°. 
Green and purple schists and slaty rocks forming crest of hill overlooking 

mouth of Little Salmon River. 
Fine black slates and purple fclspathic grits, probably a repetition of those 

noted above. 
Dark schistose slates to bottom of hill. 
Thence to the mouth of the river or coast, we pass over a series of felspathic 

and chloritic beds, including bands of nacreous schists, and cut by 
large masses of diorite, the schists dipping N. 20° W. < 50°. 

Section from 
Shepody Road 
to mouth of 
Little Salmon 
River. 

Going west about eight miles, another travet·se was made on the Big Big Salmon 

Salmon River from its mouth to the contact of the granite, about half River. 

• G eologiertl Sun-ey Reporl, 1870-11, page 99. 
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a mile above the Fork;;. The rocks along the shore as we enter the 
river arc purple felspnthic slates, dip S.E. < 60°, which, 100 yards 
further, become green and chloritic, the clip remaining the same . 

.Associated with these bc<lti arc bright-green chlol'itic slaty schists 
cut by dykes of hard, rusty, green dioritc, reddish-dark crystalline 
felsitc with quartz veins, bright-green talco-fclspathic schists and 
purple grits and fine conglomerates. .An anticlinal strncture is 
apparent in these beds, by which the regL1lar dip of S.E < 50° clrnngcR 
to N. 20° W. < 50, and the rocks become much twisted and faulted 
along the line of anticl inal. Going up the river, we pass over nacrcoui:. 
richisis and gl'ccn slate conglomerates and large masses of reddish 
crystalline fe1sitcs, well-banded, the whole dipping regularly N. 
60°-90°, but with evidence of several breaks. These extend up to the 
Forks, above which, on the east or main stream, we find large ledges 
of petrosilex; breccias and concretionary fclsites lying on the southern 
side of a syenitic ridge, with an appal'ent south clip. On the North
west Branch, a ridge of syenites and pctrosiliceous felsites extends 
nol'thward to near the northern limit of the pre-Silurian rocks on the 
Ilammond River, where they arc overlaid by green talcose mica 
schi. ts. Dip, N.W. < 70°. 

The most westerly section made by uti on this belt was on Vaughan's 
Creek, which enters the Bay of Fnncly at the eastern limit of Quaco 
Village. On this stream, after passing the outline of Lower Carbon
ifo1·oui:; rock which extends up abouL one mile, with a dip at its northern 
limiL of S. 20° E. < 20, proving the basin character of this deposit, we 
come to hard crystalline fol sites, well-banded, dip, S. 15° E. < 90° . 
.Above thii;, fol' nearly a mile, we have soft rcddii;h and purple grits 
and Ii nc conglomerates, cnt by numerous i-;mall q Lrnrtz veins, forming a 
synclinal trough; the dips on the southern l:lidc being N. 25° W. < 65°, 
and on the northern S. 30° E. < 45°-80°, where they come in contact 
with beds of hard, flinty fclsitel:l, porphyri1,ic and brecciated, dip, S. 30° 
.E.< 60°. Thence, up the stream, we have a succession of foli:!itcs, tal
cosc schists and m;h rocks, with conglomerates, thrown into a series of 
folds, the same beds ai; are well-expo1;;ed on the road i;ouLh from Ham
mond River to Quaco Village.* To the cast, the whole coast from Point 
Wolf to Quaeo was carcfolly examined, an cl several travcri;es were made 
up the slt'eams, on all of which rocks resembling those lately described 
were found. .Along a great part of the coast the beds on Lhe shore ha\"e 
a scawal'd dip, generally S. 10° E. < 40°-60°, though in many places 
they are dil:lLurbed by areas of intrmii ve diorites and felsitcs. .At 
Martin's Head, au ouilying island about midway bcLwccn Point ·wolf 

' Sec accompaoyiug Report by Prof. Biiiley. 
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and Qtrnco, the beds of Lhii; series have a dip norlh-wci;t which may be 
the north side of anoLhor parallel anLicli nal, or may be dtrn to Llio 
orupLion of a largo masi; of opidoLic dioriLcs which occupy the seaward 
side of the head. 

Roforonco has boon made briefly to the two doscripLion" of rocks 
comprii:;ocl in the area •under clit>cw:1i:;ion, viz., sedimentary and volcanic, 
the difference in whoso characLcrs has in fol'lncr rcporLH led to a di,·i
siou of Lhc formation in Lo Lwo gl'Oup8-Coldbrook and CoasLal. The 
cai;Lcrn porLion of the metamorphic bolL, although tonLaining in places 
dioriLic and oLher volcanic rocks, of limiLQ(l extent, i.,; octupiocl princi-
pally by the mcLmnorphic soclimon Lal'y bed1:1 cle1:1cribod on page 3n; buL as Dil•ision of the 

l · J:T' C fi l h · tl "'I h · group. we go woslwarc rnto \.rngs ounty, we m t oi;o JU8t aL 1c J.t cc amc 
SotLlomont poi:;troffico, a short distance wosL of the County Lino, at:1::;0-
ciated wiLh the groat bulk of coarsely crystalline dioritei:; thaL extend to 
aitd beyond the Pollet Rivo1· eastward, in Albert CounLy, 11long with the 
soric of hard, flinty-:silico fel:spathic beds, styled, in thitl and oLhor roporti:;, 
J1Ctrosilex, which in places graduate into brocGiHH and other ash-looking llotations 9f 

. . the vo lcanic 
rocks. The charactori; of tlus group arc well dcscnbcd under the head portion to tho 
of Cold brook lforonian:j· Their poi:!ition in rclaLion to the sedimentary scdllllcntary. 
porLion ha8 boon subject of discui:;i;ion, but they are probably llortioni:; of 
one and the i;amo l:!Orics, and al'O flanked by ::;chitito ·c, folt:1pathic and 
micacoous bods and green slates similar to thoi;c soon in :the central 
synclinal basin. In this volcanic group of rock:;, bedding though l:!Omo-
limos discernible in the foli:!iLoi:; is for the moril part y01·y ob:scuro, and 
apparent dips arc very variable. They extend wo::;twanl from the 
~Iochanio SetLlomcnt towards St. John, forming a portion of the high 
ridge in the rear of Quaco, and flanked on their norLhorn exposures by 
mica schisls. They apparently Lhin ouL in their eastward extcn:;ion, 
being overlaid by the upper and schii;toi;c portions of the g 1·oup. 
Their distribution has been described in the accompanying Report by 
Prof. Bailey. 

The third anticlinal axil:! may be roprcsenLocl by the l:!O-callocl Laurcn
tian of St. J ohn and vicinity. This formaLion has boon well dm;cribod m; to 
i Ls character s in the Report of Progress,! bttL iLi:; limiLs have boon more 
accurately dcLorminod during the p~u;t season. It extend:; in an unbroken 'l'hi,rd. . 
b d ll. . b l d f s J I c· . unl1cllnal flXIS. uL gra ua y nanowrng e t oasLwar rom L. o m 1ty to a pomt 
on the Hammond .River, abot1t foul' miles souLh of HampLon SLation, 
appearing again, however, a few miles cast, ancl forming a portion of a 
ridge, in which iL is cxpot:1od for a distance of nearly eight miles, with 
an average broadLh of one-fourth of a mile. The rotkti of Lhii:; outcrop 

t Geological StU'\'CY Roport, lSi0-71. 

t Geological Survey, 1870-71, Bailoy ancJ:;l\fatthcw. 



Extension of 
the so-called 
Laurentian of 
St. John . 

Conclusions. 

10 D GEOLOGICAL SURVEY OF CANADA. 

are Lhe usual greenish syenites and fohiiLio rock~, with crystalline lime
stonol:l Kimilar Lo lho:;o further wo:;L about SL. John. The farther 
prolongation of Lhil:l so-called Laurontian ridge is covcreu ~vor by 
Lower CarbonifcrOLLS bods, which extend thence ove1· the greater part 
of the country eastward, but it:; :-;trike would ca1·1'.Y it parallel lo the 
main metamorphic bolt to the south , and woulu render probable Urn 
suppol:lition that the oluer portion of the rocks of Albert County 
ropresonlod by the fcl,,;iLes, gnois:;o:-;, ::;yonilos and c1·yslalli11e lime
stone:;, l:loulh and ea:;t of Elgin Corno1· and in Pleasant Valley, are the 
equivaJ onls in point of age with the so-called Lanrenti:rn limo:-;lo110,.; of 
St. John. It may be mentioned, however, that in the Report of 
1870-71, the authorn do not definitely as8ign the limo8lono8 of St. John 
to the Lalll'eutian formation, bul merely compare them with limestones 
of supposed Uppo1· Laurcntian ago of ·w estom Canada; and if of 
LauronLian age, they arc certainly the upper member of Lhal 
formation. 

vVo would then :;um up the structure of the 80ulh om metamorphic 
bolt of Albert, Eastern Kings and St. John countic:; lhuK-

1. An older portion ropresonled by lbo i:;yonileK, hard folsitol:l and 
folspathic quartzites and limestones of the anticlinal ridge t:iou lh of 
Elgin and Pleasant Valley, and parLially represented in the southern 
ridge south of the Shopody Road. 

2. A newer and overlying Hories, consisting of' folt:litie, HilicoouH, 
brecciated and ai:;h rocks at the base, wilh talcose, chlori tic and othol' 
schists, ash rocks, and purple grits and conglomoralos. Subd i 1·idod by 
Prof. Ba,iloy into Division8 3 and 4. These lie nnconformably npon 
tbo rocki:; of No. 1 in Albert and J~a:;Lorn KingH, as well a:; upon their 
supposed equivalent:; about St. John, anu east. They oocnpy the syn
clinal basin seen on the Shopody Road, in Albert County, and west,ward 
on the Big and Little Salmon rivern and Vaughan'i; Crook, and form 
tbo greato1· part of the coast from Point Wolf to :M:olvin's Beach. 

3. Primordial Lower Silurian, resting generally upon the upper 
portion of No. 2. 

Eastward CL'ossing the valley of the Konnobecas is Bay and River, which iH 
c
1
xtemio

8
11 of. largely filled in with deposits of Primordial and Lower Carboniforou8 

t 10 pre- 1lumm 
rocks o~ Kings- aire, we come to the Kin00-ston Peninsula. The rocks of this area form 
ton Pemnsnla. ~ 

the .·ubject of Mr. G. F. :M:atthew's accompanying report. They arc 
concealed from view a short distance em,t of the road from Bloomfield 
Station on the Intereolonial Railway lo the head or Belloi;;le Bay, by 
Lower Carboniferous bods. They have, however, been recognized in 
their extension eastward in a series of hills known m; Jordan 's and 
White's Mountains, where they appear from beneath the mantle of 
.Lower Carbonifcrou:; conglomerates, as well as farther east in West-
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moreland County, abouL Reven miles north of Mone Lon, wbcl'C they form 
a limited arna aL ·Lulc's and rndian Mountains. Westward from the 
Kingston Penimmla Lhei:;c roclrn can be traced inLo CharloLLc County as 
far a::J our obt>crvaLiom; of Lhe pasL season oxtcndod, to Lhe Now Ri\'cr.* 

On the north tiido of Lhe Belloisle Bay also, rooktl similar in c.:lumictot· 
to Lhoso doscl'iboll arc soon rn oxtomiion of the pre-Silurian ridge norLh 
of the Lung Reach of Lhe SL. John River, being continued acrOl:lK thaL 
rival' through Rocky and FosLor'l:l lslands and Lho extremity of Oak 
PoinL~ They occupy the groaLer portion of Lhe nol'Lhern :-;ide of Rcllo
islo Ray; and extend eastward to Snyder and Kierstead Mountain,.., 
hovoncl which Lbcy arc concealed from view by deposit::; of Lower Country north 

J of Bclleislo 
Cal'boniforous and Mi lhitono·griL age. At t>cvoral pointt> tbct>o rocks Bay. 

al'o seen to be overlaid by bodt> of dadc grey t>lateti which l'O::;omblo 
in chm·actor some of thol:lo of Primordial ago, but no fo;;Hi I,; wore 
recognized. Ful'Lhor north, along the county lino of Kings and 
Queens, another ridge of Ilul'onian looking roclrn, potro::;ilox, breccias 
and schi,;t::; with opidotic rmcl chlol'i Lie bedb was Keen oxtomling from 
the south-western parl of Quoom; in a broken outline surrounded by 
Uppe1· Sillll'ian bods to the vicinity of Goshen SeLUement, aboul 
twcuty-four milm; ca:;t of the St. John River. The separation of the 
l'OCks of thi::; llclL from the Upper Silurian ii:; very difficult, but it 
Roems probable from the unconformable attiLudc of the two set;; of 
bccls thaL a portion at leaf:ll arc pre-Silul'ian in point of ago. The 
characters of these rockti have been well dct:icribod in Report of Progresi;, 
1870-71. 

Ec0No11nc MINERALS. 

The principal mineral;; of economic value, contained in Lhc rock,; of 
Routhern New Brum;wick, arc copper and mangane::;e ores. Of ihot:ie 
the latLct· arc confined almo::;L entirely to the !Jowcr Carboniforou:; bod;; 
which, as a general thing, are found overlapping the pre-Silurian belt, 
lately dc;;cribcd. lt is worthy of note, that in nearly every case of its 
occurrence in both King::; and Albcl'L CounLie:;, the principal depo::iitR 
of manganc::ie a1·c found near the contact of those two formations, a:s 11Im1gancsc. 

aL Shepody )fountain in AlberL C01rnty, and l\fa1·khamYillc in Kings. 
lndicationt1 of this mineral in the shape of large blocks, cYidcn Uy not 
far from the Ycin, were seen all:lO near the contact of Lower C:wbon-
iforous and pre-Silllrian rock::i at Ilillsitle P. 0., Little H.ivor Valley, 
Albert County, HOnLh of Elgin Comer; buL the extent of' Lhc dcpo:;it 
has not yet been traced, nor iLs value proYcd. Among oLber localiLics 
for manganese in Lhis county may be mentioned the line of fault along 

' Sec G cological Survey Report, G. F. Matthew, 1876-77, 
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the road to Germantown, jut:1L north of Lhc ShcpoJy River and about 
one mile west of Hopewell Corner, ai the contact of Lower Carbon
iferous and MilhiLone-grit bods. At Lho eastern parL of Salisbury Bay, 
near Capo Enrage, a deposit. was found near tho contact of Lho Triassic 
and MillsLone-griL. Bog manganese or wad is occasionally met wiLh, 
bnL the deposits soon wore of little or no practical value. 

Copper ormi are found at many localitieH throughouL the whole exLcnL 
of the pre-Silurian formation of Lho southern parL ofN ew Brunswick, l>uL 
in every known case their aLtcmpted dcvelopmcnL has resulLcd in failure. 
They arc generally found in quartz veins traversing schirsts and slaLcs, 
ai:;sociaLcd with dioritic rocks, Lhough at times they occur in bamli; of 
fclsitc. The principal localiLics have been designated in the ReporL 
of Lhe Geological Survey, 1870-71, pages 225-27. OpcraLions in Lhesc 
localities arc now entirely suspended, from a lack of continuity of the 
voins as well as from a scarcity of 1.hc ore itself. Much of Lhe country, 
however, is so inaccessible from the unbroken character of the forest, 
that it is q uitc possible some localities may ycL be found more favour
able for profitable returns, as traces of tho ore are met wiLh in every 
clircctio11. In the overlying Lower Carbouiferom; conglomerates made 
up from the dcbri;; of the older rocks, numerous traces of copper n,ro 
soon, as also in the lower boclt! of the :Millstone-grit Ono loc:n,lity 
which bal:l excited corn;idorablo attonLion during tho last three years is 
n,bout two and a-half mile:; north.east, from Doroho;;tor, in ·wosimor
land County, whore a doposiL of Lho green carbonate i;; foLmu wiLb 
fossil plallts of the Millstone-grit ago. At this place Lho planL sLoms 
arc turned to coal which i;; impregnated with the carbonate. No 
regular vein cxisLH, and the deposit i;; near Lho contact of the Lower 
Carboniferous reel marls and the grey sandstone.> of the :M:illstonc-griL . 
.Exploralions have boon carried on aL intervals for the lasL two yearn, 
and considerable money sponL, but no saLisfacLory rcsL1lLs aee likely Lo 
be obtaillcd. No now developments have been made in Lhis indui:;try 
since 1 70, n,nd nothing more need be said, other than i;; contained 
in preceding reports. 

Tin. Tho band of coarse dioritic rocks on the PolloL River, four 
miles south of Elgin Corner, wore in 1876 reported to conLain a largo 
percentage of tin; according to ono reported analysis as much as 
thirteen per cent. Specimens were obtained from the most promising 
localii.imi, and assays mado in Lho Geological Survey laboratory. The 
results were published in Report 1876-7. No trace of tin was detccLocl. 

Gold. Gold has been reported as occurring at several points in the meta-
morphic rocks of AlborL County but no reliable data could bo obtained. 
Specimens of supposed gold examined, in nearly every case proved to 
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be iron pyrites. Many of the quartz veins, however, show traces of 
galena and resemble those of the aul'iforot1s area of ova Scotia, and 
the occurrence of visible gold in the quartz pebbles of the Carboniforou;; 
conglomerates of the coast would lead to the inference that diligent 
search may yet be rewarded, although washing8 made at several poinl8 
did not disclose any traces of gold. 

2 
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ALFRED R. C. SELWYN, E sQ., F.R.S., F.G.S., 

Director of the Geological Survey of Canada. 

Srn,-I beg to submit herewith my r eport of geological explorations 
during the two past .. ummerR in , outhern New Brunswick. 

In car l'ying out the instructions which I rccci·rnd from yourself in 
the Rpring of 1877, to cndc:woi· to determine more exactly the limits 
of the belts of Primordial rocks, dcAcribed in previous reports as 
extending to the eastward from the city of SL. John, it was found 
necesRary to make a carefu l re-examination of the associated strata. 
On this account the field of exploration has been unavoidably extended 
to all the older rock-formations of the area in question. Though 
involving an additional expenditure of time, th is course waR deemed 
desirable because strata bearing much resemblance to some of thm;e 
which in SL. John County underlie the Primordial , have in other partR 
of the Province been found to occur under circumAtances which leave 
Rome doubt as to their true poRition and cquivalency. The results thus 
obtained arc such aR to subHtantiatc, with but slight modifications, the 
views adnmced ii1 the preliminary report of 1871. 

The diRtrict to which thiH report relates lies wholly to the eaRtwal'd 
of the St. John River, embracing a considerable portion of the parishes 
of Simonds and St. Martin'R, in the county of SL. John, and portions 
of Upham and Ilammond, in the county of King's. To the eastwa1·d 
it is continuous, with a similar are:i extending into the county of 
Albert, in which direction simultaneous but independent observationfJ 
have been made by Mr. R. vV. Ells. This gentleman has, at my req ucst, 
also visited portions of the field explored by me, making an odometric 
su rvey of the mOL'C important roads, and I am indebted to him for the 
rcLluction of the topographical results embodied in the accompanying 
map. With this exception, the gl'caicr part of the topogl'aphical wol'k, 
both in the field and subsequently, was performed by Mr. Wallace 
Broad, my assistant during the sea ·on of 1877. 

I am, Sir, 

Your obedient sen-ant, 

L. W. BAILEY. 
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In attempting to determine more definitely the relations of tho 
several set::; of Rtrata in the region examined, more than the usual 
difficulties have been experienced, as apart from tho fact that it i1; but 
. parscly settled and over large areas covered with forest, the rocks 
themselvo arc of such a nature as greatly to enhance the labor of their 
examination. Largely made up of volcanic and semi-volcanic materials 
and of coarse fragmontal clepoRits, they arc exceedingly variable in 
diskibution and bulk as well as in color, while through large masses it 
is often difficult or impossible to detect even a trace of bedding. To 
this it may be added that the dips, even when recognizable, are 
frequently, even within short distauces, of a most discordant character, 
apparently indicating, as do the RcdimentR themselves, that they were 
formed during a period of general disturbance and in the presence of 
wide-spL"ead and frequent volcanic activity. The region is also through
out highly disturbed, with numerous fau ltfl and pl ications, and incl ndes 
::;evcral large areas of intrusive rocks. Under these circumstances, no 
attempt bas been made to determine definitely the thickness of the 
several groups, but only to fix their Ol'der of succession and distribution. 
lt having further appeared probable, as the re ·ult of recent investiga
tions, that some at least of these groups, as distinguished in former 
publicatiom;, actually form a continuous series, while their names have 
come to be applied to a variety of rocks not originally included under 
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them, it bas been thought bcsL in the present report to dl'Op such 
designations altogether, substituting for sub-divisions of systems a 
numerical and lithological nomenclatme. 

In accordance with theRc \iews, the entire series of roclrn in the 
i:cgion examined may be tabulated as follows, in ascending order:-

Pre-Silurian,-

Division 1.-Syenitic, fclspathic and gneissic rocks. 

Division 2.-Limcstones and dolomites (with serpentine) mica schist, 
quartzite and dark grey graphitic slates. 

[The above divisions are those which in earlier reports have been 
described as probably Laurentian.] 

Division 3.-Felsite-pctrosilex group. 
(a) Red and grey fclsites; b lue, grey, reddish and black pctrosilex 

and brnccia-conglomernte. 
(b) Dioritic and amygdaloiclal ash-TOcks and ash-conglomerates. 
(c) Grey fclspathic sandstones and conglomerates, often ferruginous. 

[The rocks in this division arc those described in earlier reports 
under the name of Coldbrook group. They arc regarded as a lower 
member of the Huronian system.] 

DiYision 4.-Schi stose, chloritic and mi caceous group. 
(lt) Chloritic sch ists, green, grey and purple ash-rocks and amygda

loids, with purple conglomernte. 
(b) Pale grey, pyritous and rusty-weathering felsites and fclspathic 

qum-tzite. 
(c) Hydro-mica schists, chloritic schists and folsites; grey clay-slates 

and purple conglomerates, with beds of hcmatite. 

['.l'hc rocks of this division ai:e those described in earlier reports 
under the 1rnme of Coastal group. '!'hey are reg;udcd as the upper 
member of the Huronian system.] 

Cambrian or Primordial Silurian-

( a) Purple conglomerates, sandstones and sbal cs. 
(b) Red and g reenish-grey argillites, spangled with mica. 
(c) ·white aml grey sandstones; grey nncl dark gn•y shales and sandstones, 

with fossiIR; grey slate and flags. 

Devonian. 

Lower Carboniferous. 

lll illstone-grit. 

Trias, or New Red Sandstone. 

Besides Lhe lithological differences indicated above in the pre-Silurian 
rocks, evidence of more or lesl-! pronounced unconfo1·mabiliLy may be 
traced between the sc\cral divisions, marking a corresponding number 
of physical breaks.* 

• Some of Lhe a1iparent want of conformity may be du e to sub cqueut faulting.-A. R. C. S. 
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In the present report the only groups parLicularly considered arc the 
pro-SiluTian, Divisions 3 and 4, together with the Cambrian or Primm·
dial Silurian. 

1.-PRE-SIL URIAN. 

Division 3-Felsite and Petrosile.rc Group. 

Under the designation of the Coldbrook group a general description 
of the rocks of thiR division was giYon in the Report of Progress for 
1870. The distribnLion of those pro-Silurian rocks, as more parLicu
larly dotol'mine<l duL"ing the pasL season, iR indicated in the accompanying 
map. H Rhonl<l, however, be 8tatod that over poL"tionR of the area 
therein assigned to Division 3, maf\sos of coarse conglomerate or of 
schisLoRo sLrata arc occasionally met with, whieh, from their attitu<lo or 
compo;;ition, would appear to be of more recent origin. Coarsely 
crystalline syenitos arc also met with at a number of points and some
times cover considerable areas, but as their limits arc usually ill-defined 
and they appear to graduate irnionsibly into the surrounding rocks, no 
aLtempt has been made to otfoct their separate delineation. 

The l'Ocks which appear to be the lowest in position, as well as the 
moRt highly cryRLal lino within the region undct' discusRion, consiRt of 
fine-grained fclsiLcs of pale flc;;h-red and grey colors, of a more or less Felsites. 

distinctly stratified charactet·. At various points tboy may be seen to 
merge into dark gt·cy petrosilcx and fclsitc-brcccias, and at others into 
compact and mrntratified fcl;;par-rock, which by the addition of grains 
of quartz and of a greeniRh mineral resembling hornblende, becomes 
an i mporfocL RycniLo. It is chiefly among the fol site rocks that the Syenitc. 

masseR of true syonitc referred to in the preceding paragraph arc mot 
with, as well aR oLhor8 of coarsely crystalline diorite. Some of those 
Ryenitic and dioritic rocks ap]Jear to be intrusiYo, but in the occurrence 
of rou ndod grains of quartz, m; well as in the appearances they present 
on weathered surfaces, oLhor portions suggest the idea that they are 
aHcrod sedimont'l. Moro parLiculm· reference will, however, hereafter 
be made to some of the larger and better defined areas of syenitc rock 
in the region cxamiuod. The relati01rn of these different groups of 
beds i;; most intricate and variable, and in gonet'al their Reparation is 
quite impos~iblo. 

In either of the Lwo bandR of Iluronian sediments to which reference 
has been made, Lbo mo ·t abundant aR it is the rno;;t conspicuous rock is 
thaL which I have do;;ignatod petrosilox. Though largely composed of Petrosilex. 

fclspar, as .·hown by the character of Lho weathering, iL differs from 
ordinary folsiteR in being much harder, ringing under tho hammer, 
breaking with an irregular 01· conchoidal fracture, and being much less 

• 
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readily affected by eroding and atmospheric agencies. In color it is 
usually dark bluish-grey, weathering pale-grey or white, but exhibits 
also various other shades, m.i pale flesh-red, lilac and green, to black. It 
is also usually porphyritic, with minute felspathic crystals of a paler 
color. But perhaps its most noticeable feature is its extreme :fineness 
of texture, bearing in this respect much resemblance to ordinat·y flint. 
Notwithstanding this apparent fineness, a larger proportion, if not the 
whole, of the rock is in reality a conglomerate or brcccia, composed of 
numerous small aud angular pieces, thickly imbedded in a matrix of 
apparently identical character. In many portion this featill'e i8 quite 
conspicuous, but in others would not be suspected were it not for the 
effects of weathering, revealing at the surface the occurrence of frag
ments even when 1.he interior is apparently homogeneous. From the 
iwevalence of these features and the intimate relations between the 
brecciated and non-brecciated strata, I am led to believe that, cv-en 
though apparently made up of re-composed sediments, they all apper
tain to a single geological horizon, their peculiar character being due 
to the nature of the circumstances and to the disturbances in progrcs: 
during the time of their accumulation.* 

Jn general, as has been observed, the stratification of the pctrosili
ccous rocks is exceedingly obsctu·e, masses hundreds of feet in thickness 
and extending for long distances often failing entirely to reveal any 
reliable evidences of strucilll'al arrangement. This is particularly the 
ca1:ic on ordinary weathered surfaces, but in the beds of strcamR, where 
exposed to a process of con taut wear, the stratification is more evident, 
and at times even conspicuous. It should be added that with the more 
compact pctrosilcx beds there arc others which arc more slaty, ::rn well 
as some l:llate-conglomcratcs, felsites and fclspathic sandstones. 

Northern Belt. In the northern belt of Iluronian ::iediments the rock::i to which the 
above description i1:i intended to apply are :first seen, to the eastward 
of SL John, in the range of rather promi11ent hills running along the 
northern Ride of· the Loch :Lomond lakes, and extending thm1cc to and 
beyond BarncRYillc. They arc apparently wanting at SL. John, as also 

Cold brook. 

Loch Lomond. 

at Coldbrook. where Lhc only beds seen between Lhc syenitc of Division 
1 (1.aurentian) and Lhc grey sandstones of the Primordial are heavy 
beds of Rchir;tosc, red and purple. more or less chloritie conglomerates, 
pertaining to DiviRion 4; but a litLle to the ea:;tward of thi::i point they 
may be seen to rise fron1 beiieath Ll1C Primordial Silurian beds in the 
partially cleared track lying just west of the fu·st Loeh Lomond lake, 
and between the ·w eRtmorland and Loch Lomond roadr;. When first 

'l'hc"e felsites are undoubted ly of contemroruneou• Yolcanic origin . 'l'hey do not materiillly 
differ from the great felspathic tm1> series of North Wales Wld CumucrhLntl, but ap pear lo have 
been crupte<l at a somewhat earlier period. A.R.C.S . 

• 
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seen the petrosilex band is only a few yards wide, but in approaching 
the lake becomes much more prominent, forming the greater portion 
of the eminence known as Ben Lomond, together with several other 
hills of less elevation. The Jip of the beds near the western end of the 
lake (where they arc unconformably covered by white and purple 
sandstones of the Primordial series,) is southerly (about S. 20° E. < 
60°), and the same dip apparently holds good throughout the line of 
bluffs which skirt the lake on it northern side. It is probable, how
ever, that this is but a series of overturned folds, as similar belts arc 
met with along one or more lines to tbe northward, in the settlement 
of Golden Grove, separated by depressions mostly occupied by dioriLic Golden Grove. 

and ash rocks. The relations of tbc:-:e two sets of bed:-:, which are 
elsewhere intimately connected, will appear from Lhc following 
section:-

Section from North to South in Golden Grove. 

Pre-Silurianrt
Division 1.-Red Ayenite, more or less chloritic, on south side 

of Westmorland Road ....... . ... . ....... ...... ... . 
1ifrasures concealed in deep valley, traYersed by a branch of 

Langstroth's mill-stream, and filled with Laurcntian 

TRAVERSE 

MEASURE . 

debris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620 feet. 
l\feasureH concealed- steep ascent of hill nem-ly 400 feet high. 1,187 " 

Di vi::>ion 3.-

{ 

Dark greenish-grey epidotic and amygdaloidal ash rocks .... 
Greenish.grey ash-conglomerate, with large pebbles of amyg-

b. daloid in an earthy dioritic base, fi lled with spots and 
vesicles of epidote. Dip southerly at a hi gh angle, 
lmt obscure .... . ......•......................... 

Measures concealed- to road run.ning north of l\fark's Lake. 
Coarse conglomerates, holding pebbles of pink-and-grey 

quartz ites, red felsite, dark purple ash-rockR, &c., in a 
sandy paste, and holding finer san,dy layers. Dip dis
tinct S. 20° E. < 70°. 'l'hcse conglomerates extend 
through the whole length of Golden Grove, and at the 

c eastern end of Mark's Lake (where they OYerli e some 
thin beds of micaceous sandy slate and bright purple 
felspathic sandstone), exhibit al ternations of coarse 
pebbly beds containing numerous white quartz peb
bles with liner sandy and gritty beds, the whole dipping 
quite regularly R. 20° E. < 60°-70°, with a surfaee 

730 " 

500 " 

GOO " 

breadth of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,250 " 
Dark-grey fine dioriti c rock, similar to that in the hills north 

a.&b. 
I of Mar~''s Lake, but more crystallinc-extendiug to 

south side of lake ............................... . 

I~ Grey slaty ash-weks and dark-grey porphyritit petrosilex, 
extending to Golden Grove rond .................. . 

l Grey and purple ash.rocks ............................. . 

250 " 

825 '· 

533 " 
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Purplish-grey ash-conglomerates and breccias, increasing in 
coarseness to the south, and holding angular blocks 
from 2 to 14 inches in diameter, in a sandy vesicular 

TRAV. MEAS. 

paste. Dip S. 20° E. < 60° .. . . . . • • . . . . . . . . . . . . . . . 550 feet. 
Dark-grey porphyritic petrosilex. Dip? ................. . 
Measures concealed, but including ledges of purplish cobbly 

and slaty conglomerate. Dip S. E. < 60° .......... . 
Greenish-grey and purplish ash-rocks, with pale-weathering 

fragments, and coarse ash-conglomerates holding large 
round masses, two inches to two feet in diameter, of 
grey nmygdaloid in a purplish-grey sandy and dioritic 
paste. Dip distinct S. 40° E. < 40°. These i·ocks 
extend to the main road on the north side of M cFar-
lcn's Lake, with a breadth of ..................... . 

[From this point the section is shifted about a quarter of 
a mile to the east, extending from near llfoFarlcn 's 
along the course of a road leading south to a mill on 
Loch Lomond shore.] • 

Grey dioritic and fcl spathic sandstones, somewhat vesicular 
and having ferruginous spots ..................... . 

Measm·cs concealed .............. . .................... . 

175 " 

100 " 

400 " 

400 " 
475 ,, 

Urey fclspathic s1in<.lstone and greenish-grey ash-rock....... 350 " 

Measnrcs concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,485 " 

Grey folspathic sandstone at intervals......... . . . . . . . . . . . • 800 " 
Pale-grey rnsty-weathering felspathic and somewhat schistose 

beds dipping S. 50° E. < 80°-90° . . . . . . . . . . . . . . . . . • 500 " 
Greenish-grey sandstone and fine conglomerate. Dip S. 20° 

E. < 80° . ........ . ............... ... ............ 400 " 

:i\foasures concealed, to shore of Loch Lomond. . . . . . . . . . . . . 950 " 

Of the rocks inchtdcd in the abo1c section Lhosc of gL"oup b, embrac
ing cpiuotic and. amygdaloidal ash-rocks, al'c in Golden Grove by fol' 
the mosL conspicuous, and. similar bcd.H, Lhough lcHs coarse, arc met 
with at Yarious points both to the wcsL and. cast of that settlemcnt--in 
the latter d.il'cction to and. beyond. iho Third (Loch Lomond) Lake. 
The conglomerates of group c are also both more voluminous and. mol'c 
val'icd here than elsewhere, while the nnd.crlying pcLrosilex (a) i~ 

mostly hid.den from view. A little to foe castwal'd. of the line of 
section in its more easterly portion (near M:cFarlcn's Lake) there are, 
in addition Lo the beds aboYe enumerated., a peculiar pale-grey but deep 
rusty-weathering and highly calcarcom; sandstone, thin bed;i of bard. 
grey, cry;;talline hom blendc rock, fine greenish-grey conglomerate, in 
which the paste and pebbles arc barely d.istinguishablc, and (near the 
thoroughfare between the First and Second Lakes) daL"k purplish-grey 
pctrosilicious conglomerate, containing numerous small concrcLionaL"y 
nodules. '\Vhc1·c Lhe d.ip can be rnad.c out it is always to the south, 
usually about S. 30° E. < 70°, but sometimes as low as 30°. All or 
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nearly all of these bedR arc again met wiLh Lo the eastward, about the 
Third Lake and in Lhc viciniLy cf Barncsvillc. In approaching tb is Barnesville. 

scLLlcmenL Lhc depression previously occnpied by ibc Loch Lomond 
walcn; show:; a tendency Lo bifurcate ; one branch (holding the main 
belt of Primol'dial scdimcnLs) sweeping off to the sonth, while the 
oLhcr, travcn;cd by the South Stream, an affluent of Hammond River, by 
kccpi ng more to the north, intersects the Iluronian series tranwcrscly, 
and thus affords a view of its character and st-:l'llctm·c. As statctl in a 
previous rcporL, the general arrangement in this vicinity appears to be 
synclinal, though from the obsclll'ity of the stratification and the 
occul'rcncc of numerous subordinate folds, the exact succession iR not 
readily made out. Among the rather prominent hills (Lawson's .and 
oLhcn;) which bound the valley on its northern side, the rocks arc 
al most entirely sa11clstones, conglomerates and breccias, similar to those 
of the hills north of Loch Lomond, and like them appearing to have 
a general southerly dip at a high angle (S. 20° E. < 80°). Good 
exposures of the fclsitc-breccias may be seen in the lower part of the 
SouLh Stream valley, at and below the falls, half a mile above its South Stream. 

mouth, as well as on the main sLrcam of Hammond River, above South 
Stream bridge (the clip varying from N. 30° W. < 80° at the former, 
Lo S. E. < 30° a,t the latter). A liLtlc higher up the valley arc true 
fo l,;i Les, of a pa,le reel color and somewhat coarse Lcxtm·c, which cxhibiL 
a clisLincL sLratificaLion and cxLcncl al011g ihc sLL'cam for a dit-1lancc of 
one Ol' two ful'longs, in a series of undulaLions, mo:;Lly low, but in 
place:; nearly or quite vertical. The relations of the fclsite:; Lo Lhc 
associated rocks is not very clear, but from whaL i:; seen at othcrpoinLs 
iL is supposed thaL they arc directly connected with the pctro;;ilcx and 
brcccia rocks, of which they represent either a local variation, or, 
prn>i>ibly, an inferior portion. In their more westerly expo;;urcs, where 
they exhibit some sharp corrugations, they arc directly covered by 
a scrici:! of grey and purplish-grey sandstones, with beds of con-
g lomerate composed of felt:1itc fragments, and these in tum by purplish 
and grey sbalcs. Both the fclsites and sandstones arc undoubLcdly 
pol'Lions of the Iluronian series, but the shalcs, which arc much softer 
and apparcnLly unconformable to the sandstones, may be a portion of 
a higher formaLion (Primordial Sillll'ian.) 

To the south of the South SLrcam valley, on the elcvafocl plateau Barncsvill e 

lying bcLwecn this and the valley of Germain Brook, another tributary Plateau. 

of Hammond River, Lhc synclinal structure to which rcfcrcucc has 
been made i:; mosL clearly seen. On the hill-side at Barncsvillc Corner 
the rocks consitiL for the most part of a very compact dark-grey to 
black or pnrplish-black pcLrotiilcx-brnccia, usually nearly homogeneous, 
buL in which occasional fragments of red felsitc are imbeddccl. They 
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Titus's mill. 

Upham. 

8 DD GEOLOGICAL SURVEY OF CANADA. 

have an evident dip to the southward (S. 10° E. < 40-50°), and together 
with some thinner beds of paler grey, fclspaihic 1:1anclRtones and conglom
erates, have a surface breadth of about 600 yards. Pollowing them to the 
south arc greenish-grey, fcrruginous, fol pathic sanclstonmi or ash-rocks, 
hiwing kaolinized crystals of fclsp:u· and holding some fclspar pcbblcA, 
and to these succeed in turn ledges of coarse conglomerate, filled with 
wcll-rouHdccl pebbles of green, red and grey fclsitc, stratified folspar
porphyry, dioritc and cpidotc, Home of which are six to seven inches 
in diameter, imbeddcd in a light-weathering sandy and fclspathic ba1>0. 
These bcd8 also dip southerly (S. R < 50°), extending, with a surface 
breadth of about 300 yards, nearly to where the road crosses the head
waters of South Stream, which here flows westerly. .After cros1>ing 

' the latter, however, the first out-crops on the bills to the south arc 
masti ivc dark-grey pctrosilicious rncks (breccias and conglomerates) 
much like those of Barncsvillc, upon which rest beds of grey fchipathic 
sandstone filled with ochrcous spot1:1, and coarse conglomerates holding 
folsitc and dioritc pebbles, the dip of both sets of beds being now to 
the north (N. 10° W. < 60°). There is thus an evident reversion of 
the higher beds (conglomerates and sandstones), and probably of the 
lower as well, the pctro:;ilex beds which extend thence to the valley of 
Germain Brook not only rc8cmbling those of Barncsvillc in general 
aspect, but having, like them, what appear to be intercalated bed:; of 
rcddii:;b, moL"c or less crystalline, fclsites. 

FuL"thcr evidence:; of this synclinal structmc arc to be seen in Lhc 
mot"c easterly portions of the plateau, where it i:; cut off by the valleys 
of Ilammond Hiver and Germain Brook. On the first-named river, 
neat· South Stt"cam bridge, may be seen the same felsitc-breccias as 
those already described on the latter tributary, and similar beds again 
occur two and a-half miles to the eastward of Titus's (upper) mills, 
being here ncal"ly vertical, while between these points the rocks at"c 
in part dark-grey porphyritic pctrosilcx, aud in part Lower Carbonifer
ous sediments, the latter forming the entire northern side of the 
stream. With the dark grey petrosilex are irregular beds of pale-red 
and red felsite, which in approaching Titus's mill become at the same 
time more frequent and more crystalline. In some i)ortions, as in the 
case of those at Barncsville, a distinct but usually highly contorted 
stratification is discernible, but other portions arc quite bomogcneom:, 
and by admixture of a dark green mineral resembling hornblende, 
become imperfect sycnitcs. Still further east these syenitc rocks 
become yet more conspicuous, replacing all others and forming a nearly 
continuous line of high bluff:; extending past the village of Upham to 
the mouth of Germain Brook, and along the north side of this brook 
nearly to Ilardingvillc. It is supposed that these syenitic hills form 

• 
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the rim or margin of the great synclinal trough already described, and 
that they aTe ,;imply Lhc pcLrosilcx and brcceia-rocks in a more altered 
form. That they nrc in great part of fragmentary origin is very 
evident, and even where apparently most crystalline a rnunding of Lhc 
grains of quartz and the occmTcncc of il"rcgL1lar cavities or vcsiclcti, 
sngge::;t LhaL all have been produced by like agencies. 

In these high bluff:;, around the bai:;c of which sweeps the SL. MarLin'i; 
and Upham railway, lhc more northerly of the two great 11uronian 
bclLs abrupLly tcrmimtLes, being, ai:; elscwbcrc, separated from the more 
southerly belt by a band of Primordial rocks which crossmi their :;trike 
transversely. 

In pai;sing to the more southerly belt of Division 3 the same general Southern Belt. 

foaturcs ~trc meL wiLh as in that already described, but exhibited over 
l:trgcr areas and with greater complexity of detail. 

Including a bifurcation at its western end (one branch of which is Distribuliou. 

Lraccablc Lo and beyond SL. John IIarbor), the belt in question ha:; a 
LoLal lc11gLh of over fifty miles, or nearly to the boundary of Albert 
ConnLy, and a maximum breadth of about nine miles. The laLLcr, 
however, i::; subject Lo considerable variation, being rendered irregular, 
p:wLicularly on the northern side, by overlying sediments (Primordi:Ll
Sillllfan, Dcvonia,n and Lower Carbonifcrnu:), ai:; well ai; by consider
able arcaH of intrusive rock. It is every :.-hero bold and rugged, 
embracing many of the mm;t promincnL hills in this section of the 
ProYincc, and, except where covered wiLh Lower Carboniferous drifL, 
affoL"cls but liLLle encouragement to the cultivator. 

The gcncL"al chai·actcr of the southern belt, as well as its relations to Character. 

higher divisions of the series, may be gathered from the following 
obKcrvations Lo the south of Loch Lomond and in the vicinity of Black 
River and Bloomsbury Mountain. It ii; just souLh of the western 
exLl'ernity of Lhc Firi;t Lake that the bifurcation of the Huronian belL 
i.o which reference has been made occuL"s, one arm (the more northerly) 
cxLcnding thence in the direcLion. of St. John Harbor, while the oLhcr 
and more considerable, including Bloomsbury Mountain, stretches off 
south-westerly towards the month of the Mispeck, the intervening area 
being occupied by the basin of Devonian sediments described in earlier 
rcporLs. The first-named belt is both narrow and interrupted, being 
traceable only in a :;cries of more or less isola,tcd ridges along the 
southern edge of the Primordial area, of which the most considerable 
occurs about the northern and eastern side of Lattimore Lake. They ~~tt~'.11oro 
here coni:;ist chiefly of massive fine-grained and more or less cpidotic 
rocks, without evident stratification, with which, however, arc i;omc 
thinner beds of grey flinty pctroi;ilcx, dipping at a low angle (S. E. < 
20°). Their relation to the Primordial and Devonian, as seen on the 



Black River 
ron,d. 

Section of 
Bloomsbury 
Mountain. 

10 DD GEOLOGICAL SURVEY OF CANADA. 

eastern side of Courtnay Bay, have be011 described in the Report of 
Progress fo1· 1871. In the opposite direction similar beds may be seen 
to protrude at variolls points through the barrcns about Black River 
road and Strayhorn Brook, extending thence in the direction of N cgro 
and Otlcr Lakes, beyond which they arc replaced by intrusive sycnitc . 
.At Gamett Settlement, on the Black River road, the Devonian basin 
terminates in a series of low bluffs, but in the valley to the eastward, 
occupied by Black River and its branches, the pctro ilcx and ash-roclrn 
arc still concealed by overlying sediments, these being schistosc rocks 
of Division -!, together with a narrow belt of black slates and sand
stone;; pertaining to the Primordial group. South of these beds, 
however, the Iluronian strata again come prominently into view and 
arc well exposed along both the " Mountain " and Quaco roads. On 
the :first of these two thoroughfarcl:l the following section hm; been 
measured along the road extending from the Black River bridge, in 
Gamctt Settlement, to the south side of Bloomsbury Mountain:-

FE~:T. 

From Black River bridge to cross-road in Garnett's Settlement...... 135 

Measures concealed ................. ...... .. .... ............... 3475 

[A little to the eastwnrd of this point the valley occupied by Bln,ck 
River is partly filled with bkdc slates of the St. John group, dipping 
southerly towards the diorH , s and petrosilex of Bloomsbury Mountain.] 

Div. 3.-(a) Grey white-weathering fine fclspathic 1·ocks, obscurely 
stratified. Dip S. < 40° . . . . . . . . . . . . . . . . . . . . . . . 175 

Dark fine and epidotic pctrosilex rocks, occurring at 
frequent inte1·vals. Dip S. < 30° ••.•••.......... 1500 

llfmtsUl·es concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735 

Grey to dark grey, more or less slaty pelrosilcx, varying 
from fine to'granuhtr, and porphyritic ............ 1325 

Measures concealed. Brook at end, with grey pctrosilex. 12 7 5 
i:lpacc, with l edge at end, of dark green dioritc . . . . . . . . 250 

hlea ·ures concealed. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 925 

Grey white-weathering folsite. Dip distinct i'l. 10° < 70° 425 

hleasmcs partly concealed , but showing in front half 
l edges of greenish-grey massive dioritic sandstone. 575 

Ueas11res concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000 
Green ish-grny dioritc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

Grey fine-grained pctro ilcx. Dip S. 30° E. < 70° . . . . . 100 

(b) Dark purplish-grey ash-rocks, enclosing angular frag
ments of petrosilex . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 

Coarse dioritic breccia, made of angular fragments of 
purplish-grey banded pctro8ilex in an cpidotic and 
clioritic paste... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 

Green fine-grained cpidotic diorite like the last, but with-
out enclosed fragments. . . . . . . . . . . . . . . . . . . . . . . . . 125 

Measures concealed.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 
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FF.ET. 
Grey, green and purple amygclaloicl, compicuously por

phyritic, wHh paler npots and silicious amygdules.. 650 
Dioritic rocks, in part porphyritie, in part schistosc . ... 825 

[To these dioritic rocks succeed grey slaty fclsites, and pale, yellowish
grccn fclspatbic schists belonging to Division 4, dipping S. 15 E. < 40°, 
extending from thi~ point to the bridge over the cast branch of Black 
River.] 

Of the rocks exposed in tbo above section, the petrosilicious beds Correlations. 

which form it lower portion arc the ovidontequivalentsofthoRewhich 
on the other Kide of the Primordial belt constitnto the range of hills 
jnst north of the Loch Lomond lakes, from which they differ ch iefly 
in being loss markedly recomposed. The ash-rocks and amygdaloids 
which succeed arc in like manner the equivalents of those. of Golden 
Grove, the breccias at their baso marking a breaking up of the inferior 
beds coi11cid011t with the accnmulation of the earlier igneous deposits. 
The felspathic and schistoso bods which follow upon the amygdaloidti 
arc portionR of the Coastal group of former reports, and both by the 
interposition of those igneous rocks and by the SLtddon reduction in 
their dip, indicate a want of conformity to the inferior group. 

To the westward of the aboYe lino of section the particular diRtri bu
tion of the several g roups, owing Lo thoii' bci11g covered with oxtenAivo 
1mnd-barro11s, is not fully known. Dioritic and ash-rocks, which arc 
more 01· lo;.: amygdaloidal, may, however, be i;eon for a distance of a 
mile or more along the road Routh of the upper bridge across the Misi>eck. 

M:ispeck River, being followed in the Aamo direction, as at Bloomsbury 
Mountain, by schistoHo, folspaLhic and Lalcoid roclrn of Division 4. To 
the eastward of the Ramo lino of section the bods are better exposed, 
and may be well Roon along either of the roads loading Houth from 
Loch Lomond to Qunco. 

Along what is known as the Lower Quaco road, traversing Lhe 
Rottlement of ·willow Grove, tbe most noticeable feature is the gi-oat Willow Grove. 

devolopmonL of the vo lcanic ot· semi-volcanic members of t he i;erics 
and Lhe comparative paucity of tnw peLrosilex. In tbe northern part 
of the RCtLlomcnt named and along the road leading Lo Negro Lake, the 
rock,, rosomblo those of Division 4·, being pale green ish-grey felRpaLhic 
Hchi Ats and schisioso conglomcrateR, upon which rest much coa1·ser 
foh~pathic a11d white weathering conglomerates holding pebbles of dark 
grey petrosilox, rod folsiLe, folspathic Rthist, syenite, &c. These may 
be the equivalents of the simi lar bods previously noticed in Golden 
Grove, or possibly belong to Rome higher series, either Primordial or 
Devonian. To the Routh of the RchisLose beds, which have mostly a 
low dip or are nearly fiat, the rocks in the central portion of the settle-
ment are fine-grainoJ cliorites and earthy dioritic sandstones, of grey, 

3 
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greenish and purplish colors, ofLcn very coarsely vesicular, and 
containing much chloritc and cpidoLc. The firsL rocks met with of a 
different charactcl' arc found a little souLh of the bridge over the south 
branch of Black River, being flcsh-colorecl felsites with obscure strati
fication (N. 10° E. < 80°), followed after au inLel'val of 500 yarch; by 
grey flinLy petrosilex, disLinetly sLratificcl and dipping S. 20° E. < 85°. 
Wilh the latLet· high. dip they arc almost immediately succeeded by 
alternaLi11g bcd.i of green and purple Randy shalcR, of which the dip is 
S. 30° E. < 50°-60°. These laLLcr al'C a portion of Division 4, the 
rocks of which (chiefly pale yellowi;;h-grccn and pmplc talco-fclspathic 
schiHts with pnt'plc slatcH and conglorncr:itc:;,) occupy Lhc remainder or 
the road Lo where they paHH beneath the Lower Oat'bonifct·ous sed irnenLs 
of ()ardncr's Creek. 

Jn the hilly and thickly-wooded region lying between lhc Lower 
ancl U ppcr (~naco road!-l but few observation:-; could be made. The 
petl'm;ilex roclrn again increase in force in thiH direction, and on the 
second of the two roads named, form the greater portion of the limo
nian belt. Just south of the Primordial belt on Ratel i fl"c 'H mill-stream, 
the rocks al'C motitly gl'cy and pink sycnites, fol'ming ]Jat't of a ridge 
extending wcstwardly lo OLter Lake; but aftct· passing there and to 
the soulh of Lhc liibornian road, grey rmiLy-wcathcl'ing felHiLcs come 
into YiC11', anJ :we 1-i uccco<lcJ by pctro;;ilcx-brccciaH of grey, <lark-grey 
and black colon;, which, with Rome thinner bedH of grey fo l1:>pathic 
Randslonc, ext encl lo with in a short d i:;Lancc of where the roacl cros;;e,; 

Stony Brook. Stm~y Hrnok, one of the tributaric:; of Gardncr'H Crock 
South of this brook arc lcdgcR of diorile containing large maRHes of 

whiLc quartz, and similar roclrn inLcrstraLificJ with purple conglom er
ates dipping S. 30° E. < 80°. The1-Je, howeve1-, form a porLio11 of' 
Division 4, and with other beds succeeding them will be again alluded 
to in another connection. 

To the eastward of' lhe Upper Quaco road the width of the peLro
Rilex belt again becomes greatly reduced thr0ugh conccalmenL by 

uenry's Lrtke. ovcl'iying dcpoRiLs, unlil at Henry's :Lake, on the line of the SL. 
:M:artinH & Uphnm railway, iL docs not gl'cntly exceed half a mile. 
The cxpoRmes at this point, which have been largely inct'cased by the 
construction of the raihniy, arc particularly i11lcrc,;Li11g as affording 
(with Jfandford Brook, 011 the northern side of the belt,) the mm;t 
complcLe and satit>factory section of the I-luron ian rock,; in any pot'tion 
of the diRt1·ict cx:u'Jlined. AR these belong, however, for the most part 
to Division 4, their further conRi<lcraLion is deferred for the present. 

'l'o the em;twanl of Lbe SL. Martins railway a mo L noticeable fact is 
the rapid and cnormom; expant>ion of tbc area occupied by tlie petl'O
silex rocks, an area now nearly Cll ualliug the combi necl bl'ea<lLh of the 
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two belts to the wc::<tward. together with t lrnt of the Pl'imordial bolt 
included. between them. The cause or this increase is undoubLe<lly to 
be foun<l in the fact that the bods in the first-named. direction :we 
thrown into more numerous but, at tho same time, usually more open 
folds, the dips being Ye1T irregular and generally at comparatively 
low angles. Ii may also in part be due to the occuncnce of more ot· 
less contii<lorablo areas of diorite and syen ite. As in the Barnesville 
area, these occur chiefly along the northern and southern sides of the 
petrosilcx bolt, arc exceedingly irl'egular in their distribution, and 
often shade into the associated rock as though they were merely a 
more a!Lcrod portion of the latter. 

From the almost entire absence of settlements and the paucity of 
roa<ls or clearings, the observations in this region are necessa1·ily 
partial and disconnected, being for the most part confined to the 
cxpmmros cxhibi tod by the Rtreams wl1ioh traverse it. Enough, 
however, is known to indicate the goncrnl character and range of the 
rocks which it includes. From llonry's Lake the northern limit of 
the band extends north-easterly to the Hammond River, of which it 
fol'!ns the Houthorn side as fat· as the road loading south to Saddloback 
Settlement. Between the river and thii; sctLlorncnt fine.exposures may 
be seen along the cour,;e of Sherwood's mi IJ .strcam, where the b di; Sl!e11rwtood's 

..__, lllt s ream. 
cOnRist chiefly of Yery finc-grniucd fcltipathic sandstones-somewhat 
micaceomi, and in part conHpicuously ribbanded with shades of g l'cy, 
dal'k-grcy and. purplc-oYcrlying <lark-grey pyritiferous pett-osilcx, 
with Home 0t-ystaHino dioritc. The section is nearly a mile in length, 
but owing to the iITcgularities of clip, which arc peculiar in being 
uRually not fo,1· from ·west and. at a low angle (varying from W. < 30° 
to W. 20° N. < 30° and W. 10° S. < 30°), no opportunity is afforded 
fol' a dctcnnination of the thickness of the beds. The ribamled beds 
are similar to some of the stl'::tta, to be hereafter described, on lland
fol'd Hrnok, and abo appear in the bod of Hammond River aL Veysey's 
mill, where Lhcy dip "\V. N.-"\V. < 50°, and are overlaitl by Lowe1· 
Carboniferous limestone filletl with pebbles of the underlying rock. 

Near this point there occurH a rather remarkable belt of true mica- Mica Schist. 

schist of pale-grey or silvery aspect, and often somewhat gritty, which, 
firRt Reen on one of the roads leading sot1th to Sad.die-back Settlement, 
thence extends caRtcl'ly, with a surface bl'cadth of over a mile, nearly 
to the head of the Ilammond River valley. The beds everywhere dip 
no1·thedy and lie to the north of the d iori Les and pctrosi lox rocks, but 
othcnviHc there are no fact:; from which their age can be determined. 

To the sonth of these exposures, in Sa<ldlo-back Settlement, are Saddle-back 

numerous hills and ri<l.gcs which a re, foe the most part, composed of Settlement. 

very dense, dark-grey to black and porphyriLic pctrosilex, with which, 
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however, is a considerable mas::; of cr:pitallinc red syenite. The latter 
forms an irregular belt extending eastward tlirough this settlement for 
about six or seven miles; while to the southward, with the exception 
of a small outlier of Lower Carboniferous conglomerate, the pctrosilex 
beds (breccias, &c.,) occupy nearly all the area traversed by the north-

Salmon River. cast and north-west branches of the north arm of the Salmon River. 
At the falls on the north-cm;t branch, the stream, in a distance of lcsH 
than a mile, makes a descent of as much as 150 feet, producing a 
picturesque gorge, through which lumber is driven in considerable 
quantities, thongh only with great diffi culty and danger. South of the 
falls another band of r ed Rycnitc comes into view, separating the 
pcti:oKil cx from th e schistoHc rocks of DiviRion -!, and which i.s 
probably continuou. with a similar belt croRsing the Shepody Rom.I 
near C1·0RR Brook. 

Shopody rofld. The Shcpody r oad , between th e valley of Uammond River and that 

Section 
Roulh o f 
I luzen's mill 
( llammond). 

of Crow Brnok, intersects the Iluronian belt nearly at right angle., 
and Rhows numcroufl exposure::; of the underlying rockl4, but with the 
usual features of very Y:triable and obRcurc stratification. Beyond the 
road , to the eastward , the belt ha::; been traced through Long Settle
ment (wh ere the petroHilcx is covered by wide Rprcad dcpos itH of coarHe 
amygdaloid) , to the headwaters of Cedar-camp Crock. On th e cour~e 
of a i:; Lrcam flowing inLo th e Jattc1· above Ila11cn 's mill the following 
HecLion , from north to south , haH been made, and affords a good illu stra~ 

Lion of the fcaturnR of th e g roup in this reg ion. The Rcction includes 
a number of foldH, but aB a whole is a descending 011 0 :-

Red felsitc-breccias, interstratificd wilh reel and reddish-grey very 
epidotic fcl sitcs. They are the sam e roclrn as those of Titus's 
mill , on Hnmmoncl River, rind on 8out.h 8trcam, and (with a dip 
varying from N. 50° W. lo N. 20° E. <..__ 60°) O\·erlic dark grey 
fc lsites, also epiclotic, and dipping N. 60 W. <..__ 40°, ckdining lo 

PF.FT. 

N. 20° W. 30",-thc breadth of the whole aboi"1 t...... .. . . . . . 500 
Similar beds, but bluish, and more pt'lrosilicions, with high a nd 

\'ariablc northward dip, in part ash-like a nd amygdaloidal, and 
passing into dark grey and black pctrosilcx, Tlie dip of these 
beds, which am also cpidotic and brecciated, is rC'gnlar (N. 30° ,V. 
< 60°) and their breadth about... . . . . . . . . . . . . . . . . . . . . . . . . . . . 95(, 

Breccia-conglomcratcs, like those at mouth of Klream, hut with 
n'''ersed clip-8. 20° E. < 70° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Dark grey to black folsitc, bret'cia and t'onglonwralc•. Dip N. 30° W . 
< 60-80° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 

8pacC', including a s1wcession sf rapids and fall s 0 1·cr petrosilicious 
rocks, but mostly inaccessible. Dip at the end , in brownish-red 
felsites, S. l 0° E. <..... G0° .......... ..... .... . .... ....... .. ... . llOO 

Spat:e, with beds at end, of gn·y cpidot ic ash-rock , or ea rthy clioritic 
sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . l 25 
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FEE'I'. 
Hard grey and pyritous felsite, varying in texture from fin e flinty to 

granula r, well stmtifted, and dipping 8. 5° E. < 60°.. . ... . . . . . . 320 
Rpa.ce, occupied mostly by fclsites as above, varying in dip, sometimes 

vertical or with slight inclination n orthward, but mostly south
ward. Fall· at end over g rey fclspathi c sl:ites :ind slate-conglom
erates, with red fclsitc fmgmenLs. Dip di sLinct R. 40° E. < 40°.. 750 

Space, including ledges of grny slaty fclsite, holding numerous black 
slaty fragments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 

F ine-grained, massive fclsite.brceeias, grey to reddish in color ; 
pebbles mostly of red felsitc, both angular and rounded, embedded 
in a pale g rey, \Jlnish-wcathering paste . . . . . . . . . . . . . . . . . . . . . . . 400 

Grey felsiLcs. Dip at end S. 30° W. < 50°..... . . . . . . . . . . . . . . . . . . . 560 
The same, dip becoming H. 10° W. < 60°......................... 350 
Hpace, with ledge flt end, of pale-g rey flinty fo lsite. Dip N. 10° W .< 50° 1800 
Fine grey, white-weathering, flinty peLrosilex. Dip N. 10° W. < 60°, 

gradually clmng ing to S. 30° W. < 80° ...... . . . . . . . . . . . . . . . . . 500 

.From the t ermination of this section southward there arc no exposures 
along the road as far as the point whe1·0 it is intor tioctod by the road 
running cast to Long Settlement. Occa1;ional 011tcrops on the bills Long 

h b l .b h" fl d f ·1 k . J Settlement. s ow L cm, 10wover, to e c 10 y compo ·o o pctros1 ex roe s, wit i 
which, as in the last-named sottlomont, ihoeo arc bods of ash-rock and 
amygdaloid, both more or loss injected with veins and masses of syenite. 
At several points near Wallon Lake those pctrosilicious rocks, which Walton Lake. 

arc black and coimpicuomily porphyritic, have a distinct southerly dip 
(S. 20°-40° E. < 70°- 80°), and arc in iho same direction followed by 
much ~oftor, pale to bright rod, white-weathering fclsitos, also dippi11g 
southerly (S. 40° E. < 70°). Those arc a portion of Divisio11 4, whose 
superposition on the potrosilox group (Division 3) is thus clearly 
marked. 

A still better view of tbo relations of these two groups is lo be had 
about throe miles to the ea1; Lward of the last traverse, a lollg what is' 
locally known as the Filamaro road, connecting tbc head-waters of ,. 
C C l Sh l d I l cl 

.. ]1la.maro 
odar-camp rook with t 10 cpoc y roa . n the c cop an prcc1p1- Settlement. 

to us valley through which this creek passes out from the metamorphic 
hills iho first rocks seen, south of the Lower Carboniferous conglom-
erates, arc grey, red-weathering and distinctly crystalline folsitos, 
associated with grey brcccia-conglomeratos foll of pebbles of grey 
granular folsite. To those follow bluffs of fine grey, banded and 
ribbanclod fclsitos, similar to those of Sherwood's and Veysoy's mills, on 
llammondRivor, and like them having a westerly dip (W. 10° S. < 70°), 
io which succeed grey banded and very fine-grained felsites, associated 
with reddish granular folsite, dipping regularly N. 25° W. < 60°. The 
whole scrim> to this point has a breadth of about one mile. Thero is 
then a brief interval without cxposmos, beyond which a series of 
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small but very prominent hill. come inLo view, in one of which, known 
Cripp's Hill. as Cripp's IIill, a very remarkable display, and onc well cxhibiLing Lhc 

peculiar circmnsLanccs under which the liuronian rocks of thi8 region 
were clcposiLed, may be seen . The general sLruciurc of the hill iK 
synclinal, beds of bluish-grey fine-grained pcLro:;ilcx at the southern 
end dipping . 10°-30° W. < 60°, and at the norLhcm end S. E. < 60°, 
while between, the rocks arc exceedingly broken and irregular. Thi8 
ccnLral porLion i:; furLhcr peculiar for the variety of rocks which it 
cxhibiLs, these embracing, in addiLion Lo grey and dark-grey pcLro
si lex, heavy ma:>scs of ash-rock of grey, green and ptu·plc colors, whi<:h 
arc highly cpidoLic and amygdaloi<lal, brcccia-conglomcraLcs filled wiLb 
fragmcnLs boLh of pctrosilcx and a:;h-rock, grey fine-grained fol:;paLhic 
imud:;Loucs, and, finally, slaty and schioiosc bcdi:i, some of which arn 
soft and uncLL10us, and oLhers cxccccUngly hard , giving, when i:;Lrnck, 
a clear mcLallic ring. The whole :;ccLion docl:l noL exceed in lcngLh five 
hundl'cd foct, buL in iL i:; conLn,incd, as it were, an epitome of the entire 
lluronian series, ai:; well a:; an indication of alLcmaLing condiLions 
which wcl'c probably applicable ovcl' far wider arcal:l, Lhc <lcposiLion of 
Lhc pctrosilex bed:; having been apparently intcnupLcd, al:l wcl l as 
followed, by pcriodi; of general clii;Lurbancc, in which a sbaLLcring of 
Lhe sLrata occurred, togcLhcr wiLh numcroui; ouLflowi; of igneom; 
maLLcr n,ncl Lhe formaLion uf brcccia-conglomcraLcs, thcl:lc outflows 
being rcpcaLed from time Lo time during Lhc dcpo:;iLion of Lhc hLtcr 
shisiol:le beds, buL becoming gradually lct>i:l frcqneut as the period drew 
Lo a close. 

South of Cripp's Hill the rocks, for n, quarter of a mile, arc chiefly 
grey fclspaLhic sanclsLoncs, buL near the Roma.n CaLholic chapel beds of 
a somcwhaL diffcrcnL character appear, being g reenish-grey slaLy, 
folspaLhic a,ncl micaccous griLi:i, togcLher with fine, fil:ii:iile, glossy :;laLcs, 
both <lipping S. 30° E. < 80°. Thcl:lc rocks rcl:lemble some of Lhoso in 
t he upper part of Cripp's llill, arc like them, i)robably, a porLiou of 
Division 4, and here mark Lhc northern margin of an ovel'lying 

Synclinal. synclinal basin, iL:; souLhem margin being mal'kc<l by similal' :;laLcs 
having a norLhcrly dip a mile or so to the southward, while in the 
intcrmcdiaLc area arc brighL-pu1·plc conglomcraLm;, togcLhcr wiLh n, 
very coar se but i; hisiol:lc co ug lomcrale, containing pebble:; of pcLrm;ilcx, 
red fo lsitc, etc., and dip11ing N. 10° vV. < 70°-!}0°. lJi accordance 
wiLh this strncLnrc the Lrnc pcLroi:;ilcx rocks come into view a liLLlc 
south of whcl'c Lhc road cro:;sc:; Lhc boundary line between Lhc pal'itihes 
of Sussex n,ncl llammond, beyond which Lo t he Shcpody Road Lhe only 
rocks seen ~Lrc graniloid and gncissic beds, to be hercafLer n,lluclccl to in 
connection with Lhc rocks of Division 4. 

To the castwn,rd of Cedar-camp Creek the belt of pcLrosilcx rocks, 
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bending i.o the nor!,h-east, becomeR greatly reduced in breadth, gradually 
pasRing beneath !,he Lower Carboniferous :;cclimenLs which boL111d it 
upon the north. In the ~mmc direction !,he pcLrosilcx appears (,o be 
lm·gc ly replaced by dioritc :md sycni(,c, which in Donegal ScWcmcnt Donegal. 

may be seen intimately as1:>ociaicd with iL, but further casL, in !,he 
Mechanics' ScWcmcnL, occur:; to iL:; a lmost, entire exclusion. 'l'hc ]l[cchanics' 

I
. . Settlement. 

c 1onLc:-; and t:iyeniLcs arc mueh more cry,.;Lalli110 here tban the rc1:>cm-
bling roc lrn Lo Lbc wcsLward, and arc probably connccLcd' with those 
whieh, to Lhc sonth and eaRt, cover lnrge a1·enH on the PolleL River and 
elsewhere in AlbcrL counLy. 

To ibc casL of Lhe Mcchaniet:i' ScLLlemcnt, no rocks belonging Lo 
Division 3 have been observed. 

Division 3.-_,lficaceous and Chloritic or Schistose Group. 

'T'he general character of the rocks of (Iii:-; division have already been Characters. 

given in Lhc preliminary :;ynop:;iH, a1-J well Hi-l incidcnLally alluded Lo in 
conneci,ion wiLh Lhe sLrn(,a of Divi:;ion 3. l~rom what, has been sLa!,cd, 
i (, will fudhcr appear !,ha!, !,he (,wo group:> arc inlimatcly associated, 
and UrnL the passage from one Lo lhc other is a gradual one. Bc!,ween 
!,he two, fit:> a whole, however, the con L1·aHL is very marked, !,be !,rnn:;i- Cqn~r~st of 
" ·b · I · fl · I I . l . . l . , Dn·1s1ons LI On e111g c 110 :r seen m (, 1oo;c vo cantc anc q unsL-Jgncou:; c cpOHlLS 3 and 4. 

which arc 01<pec ially abundant along thci1· line of junction, but which, 
to a greater or less extent, nre cbarnctcri::itic of both. While in !,ho 
second division, already considct'Cd, Lhc rock:; arc rarely schisto::;c, and 
often, through great, thicknc:;sc,.;, vc1-y uniform and almoKL cnLirc ly 
dcsti Lu(,c of strnLificnLion, nK Lhough large ly of i;ub-mrial origi 11, thoi;c of 
the i,hfrd division are much more clearly !,he rcsulL of ordinary aq ucous 
deposit,ion, being very distinctly s!,raLified, and, in addit,ion Lo lal'gc 
qmw!,ilio:; of fc lspathic and ch loriLic schist::;, embrace numerous bcdi; 
of true co11glomoratc, some of which contain pebbles dcrivecl from the 
uudcrlyi ng scric;;. Pctrosilox and fo l;;ilcs occur in both, buL while in 
Division 3 U10t:!e arc usually in enormous ma::;scs, and very generally 
more or less brecciated, those of Divitiio11 4 al'c in compara!,ive ly thin 
beds altcmali11g wiLh schi:;L;; and conglomerates, and not brecciated. 
The bLtcr arc mmally ah;o of lighter colors. But, pcrhapi-l the motiL 
noLiccablo fc:tLurc in the group, a:; a whole, is the possess ion by the 
latlcr, in 11cady all its member:;, of a peculiar g lo1:1sy or unctuous 
character , which is in parL due to the frequent disscminaLion of 
chloritc, but chiefly lo Lhc abundance of a pale-yellowish (sometimes 
purplish) mineral resembling talc, but, which , according to a11nly1:1cs 
by Dr. llunl, is in reality a hydrow; mica. In this as in other 
fca(,ures, Ll10 group bears much resemblance to the so-called "altered 
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Quebec group" of the eastQrn town:ships of Canada. Like the rocks of 
the inferi or division, thoHc of Divi8ion -! arc very variously inclined, 
bnt along the lino of co11Lact between ll10 two t hcl'o !s oflon a vc1·y 
marked, and somoLimc:; an abrnpt, diminuLio11 in the dip in pal'>i>inp; 
from Lho lower to Lhc highol' bed I'<, w b i('h , LogoLhor wi Lb the abundance 
of amygdaloids at thi:-; hol'izon and the oecurroncc of coat"i:;c conglome
ratm; ( in pal't made up of pebbles f'l'om Divi8ion 8), i:;eem to point to 
tbcil' pal'lial unco11formabi liLy . JL i ·on or neal' Lhi8 li11c of ::;cparaLion 
t hat Lhe syeniLos Lo which rcfol'encc has been made arc chicny mcL 
with, :t8 well a::; g ncissic and graniloid rocks, which Ul'e probab ly, in 
pal'L at lca1:>t, on ly a more al Lerod form of Lhc :;chistoi;e 8oriei;. 

By far the mo8t complete a11d in8tructi\'O views to be had of the 
gL"o up under con,,ideration arc t ho::;c alfol'ded reHpectively by llamlf'onl 
BL"ook, a tl'ibuLal'y of llammond .River, and by the lino of Lhc Sf. 
Martins & Upham niilway near Ilcnry's Lake-the one 011 the 
northern and the othe1· on the southern side of the more soulhody 
I-Iuronian bolt of SL. J obn and Kings county. 

The exposures on llandforcl Brook arc mainly beLwcon the point of' 
junction of its t"rn principal branchcH on the 011 0 hand, and Upham's 
(now Mc.A.foe's) mill on Lbo oLhor. Owing to Lho broken and ;;imwu1::1 
chai·aotor of the stream, as well as from the iuogulari Lioi; of lho rock1::1 
themselves, no exact socLion of the laLlor was found 1.o be praetieablo, 
but the general order of succest1io11 , from ::;ouLh to norLh, i::; 11o~i.J"ly as 
follows:-

Grey fclspathic and sandy rocks, containing numerous small slaty pebbles, 
dipping northward at low angles and followed by purplish-red and red 
claystone~, iuto which the sandstones graduate both in color and tex
tmo. '1.'hese rocks occur at and below the d riving-dam where the south 
hrnnch of l-landfortl Brook is crossed by the road leading to Mount 
Theob<1ld, and, with some grey amygdaloid and toadstone, occupy this 
l1ranch to its junction with the main stream, a distance of about a fur
long. '!.'he latter, for half a-mile, then runs nearly on the strike of tbe 
beds, which here consist pmtly of dark-purplish conglomerates and 
sfates (the fo rmer containing specular iron,) and partly of purplish
brown striped and wcll-strntified fe lsitcs, which aro more or less petro
siliceous, and sometimes pass into or include a true dark-grey petrosilex. 
'fhe dip in this distance changes from N. 80° W. < 90° to N. 60° W . ....__ 
40°. Below the bend in the stream, where the laUcr begins to flow 
northward, the succession is as follows:-

Pale-grey and pink fclsites and slaty fclspathic rocks, often rusty-weath
ering. 'l.'hesc arc in part a repetition of the beds above described near 
the ti.riving-dam on the South Brnnch, and, like the latter, have but 
li ttle inclination, forming a series of low and open folds. Both arc 
apparently unconformable to the petrosilcx rocks, over which they li e 
in a series of more or less isolated basins, but with a general northerly 
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dip. They also include beds of conglomerate, in which are enclosed 
numerous pebb les of petrosilcx, and :ire probflbly of the same horizon 
fl.~ the beds of simi lar composition on Cripp's Hill, in Filamaro Settle
ment, and elsewhere. Like tho latter, they are associated with and 
followed hy-

Fine-gmi necl <iioritie or ash-rocks, of grey, green and purple colors, con
taining much cblot·ite or cpidote, and often very amygdaloida l, Ute 
amygdules being of calcite and milky quart:.1, wih chlorite and epidole. 
They are in part an ash-eonglomernte, like tLosc of Golden Grove, and, 
as these, inelude numerous beds of ordinary conglomernte, of green, 
red and purple colors, together with some grceu ehloritie rmd epidotic 
slates. The dip of the beds is very generally northward rit modernte 
riugles, vfl.rying usually from N. '10° W. to N. 60° Vf. < 60°, but at 
some poi11ts N. to N. 10° E. <.... 60°. In approaching McAfce's mill the 
dip becomes more westerly (N. 60° W. < 60°.), and the amygdaloids 
and associ:iled beds are followed by-

Coarse purple quartz conglomcrntes, dipping N. 20° W < 20°. These latter 
mark the base of the Primordial series, of which fos~iliforous shalcs arc 
found, as heretofore noticed, at McAfoe's mill. 

'rho i-;ecLion on the St. MarLin'8 and Upham railway, aL Ifonry's llonry'sLake. 

Lake, ii-; closely parallel with thaL of Haudfortl Bl'ook, but cxhibitti 
sLi 11 more clearly Lho uharacLcl' and rclaLious of Divii-;ions 3 and 4. Just 
norLh of Lhc lake rcCcrrcd to, tho older roclrn al'c mo::;tly conconJcd from 
view by heavy dcpo:;iL::; of Lower Cmbonifcrou:; conglomoraic (which 
here occur fat' :tbovo Lhoi1· usual clcvaLion, and h:we a low norLhward 
clip,) buL on }):l8i>ing it:; wcs1.ern side there appear from bcncaLh Lhe 
laLLcr, beds of a more crystalline chai·actcr than r.rc usually met with 
in 1.his region, viz., dark grey sycnitc rockb, containing labt'adoriie, 
as~wciaLcd with a coari:;cly crystalline, but much softer, friable rock, 
co11Lai11i11g red fcl~par, mingled wiLb soft acic:ubr crystals. These arc 
near Lhc forks of 1.bc rnad at A. ~foCurdy's. l~rom this poinL Lo the 
l:lOuLbern extremity of the lake thel'c arc no cxpotilll'CS, buL jusL north of 
Lhe ~nw-mill aL lhe head of the lake similar rocki:; arc again met with, 
a nd for a di:;lnncc of nearly 1.wo miles arc finely exhibited in the 
r ailway excavationf:!. The succession in ascending order is ai:; follows: 

Div. 3.-Dark grey flinty petrosilex. Dip S. 30° E. 90°. FEET. 

Div. 4.-Purple and green slaty conglomemtes, with fragments of green 
and purple slate, pale grey fclsitc and reel jasper. Dip. 8. 
45° W. <._ 30°. Intcrstmtificd with these rocks and gradu
ating into them arc pctrosilicious and fclsitc beds, in part 
flinty and homogeneous, and in part a coarse conglomerate, 
full of pclrosilex fragments, both greatly shattered and 
bre('ciate<l; also fine.grained sandy m1d diorilic rocks, con
bining much epiclote. 'l'hc surface brcadlJ1 of the whole 
is about ................................. . .......... 2500 

Fine fissile dark green ehlorile schists . . . . . . . . . . . . . . . . . . . 50 
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Very coarse amygdaloid, or grey, green, red and purple colors, 
the amygdules mostly of white quartz, with eh lorite and 
epidotc. TheBc rocks al'C distinctly bedded with dip vary
ing from S. 20° W. < 40° to S. 30° E. < 60°1 and have a 

FEET. 

surface breadth of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3000 
Measures concealed ................................... . 
Purple g rits .......................................... . 
Greenish sandstone or ehloritic grit, overlying fine-gTained 

sandy or slaty rocks, much seamed and broken, and having 
the flaws and crevices covered with chlorite and epidote. 
Dip in part E. 30° R. < 50°. 

Dark green, highly chloritic and epidotic, fine-grained rocks, 
wilh pmple conglomerates, slates and fine sandstones, morn 
or less talcoid; also including two considerable masses of 
felsite, the more northerly pale-red or flesh-colorcd, the 
second and smaller p•ile-purple, while both are pyritous 
and rusty-weathering. The dip in some parts is northerly, 

775 
225 

but usually t the south, and the tota,J breadth about. . . . . 3400 

The rsuccesl:liOn exhibited in the above section applies, as regardl:l iLs 
general fr:LLnrel:l, to the whole beli of shisLose rockl:l skirting the pctro
silcx band along iLs i-;oulbcrn margin. The passage between the two 
diviRions, as before obscrrncl, is very generally mal'kecl by a decided 
and often abrupL decrease in the dip, at1 well as by Lhc occuncncc of 
coarnc diorites and brcccia-conglomcratcs, and by thick beds of amyg
daloid. This clip, though subjccL to much local irregularity, is alHo in 
boLh, as a whole, to the south, and the supcr-1)osition of the sh istosc 
beds upon the petrosilcx disti net and well-defined. At the same time 
there arc some variaLions in the extent and Rpccial fcaLru·es of the beds 
aL different points, a fi.nv of which may be noticed. 

To the west of the Ilcnry's Lake line ofsecLion the bcsL cxpo1mrot1 arc 
those afforded by what arc known as the Uppcl' and Lower Quaco 
roadt1. On the upper and most caslcrly of lhcsc two thoroughfares 
the moi;L noticeable feature is the abundance of n, pale or white, very 
rusty-wcaLhering, fclspalhic quartzite, oi· flinty fclsite. It occupies 
about Lhc same posiLion as that of the fclsitc bcdi:; souih of llcnry's 
Lake, but is far more voluminou:;, having an apparent breadth of over 
1,000 yards, with a so uLhcrly di}), which in some parls is as hig h as 
85°. Simi lar buL more sandy beds have already been noLiccd as 
occutTi ng in Golden Grove and BiLt'nci;villc. As aL Ilenry's Lake, they 
lie Lo Lhe souLhward of a considerable body of dioriLic, e1)id0Lic and 
amygdaloidal rocks of grey, green and purple colors, which, wiLh 
brigh L green, purple and grey sands Lones, purple porphyri Lie fclsiLc 
and bluish-grey pctrosilox-conglomcrate, occur beLwcen them and 
the main body of pcLrosilcx to the north. To the south, near the head 
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of Quigley Brook, they are covered by Lower Carboniferous oonglom
oralos. 

The Lower Quaco road CL'08::;oi:; the schi8tOl:!O bo!L obliq110ly. lloro Lower 

tl I. " . l l ·1 . l I I I . l . 'I . Qmtco road. io c 10r101c :me amygc a me a roe ;:I:) a,ro oss con:spwuous, am rn "101r 
place thol'O ii:! a much greater development of the true schists, with the 
al:!sociaLod sandsto~ios and schistoim conglomorato1:L Thol:io may be soon 
almost all the way from the croi:;sing of Stony Bl'Ook to Donnelly's 
Inn, near which, a· well ai:; iu the llibomia Settlement, just lo the cast, 
they may be soon resting ag<~inst the potrosilox ridges with the same 
mal'ketl docreai:;o of dip all'ondy noticed. Along the Quaco road the 
incli1rntion mrely oxceecli:i 60°, a11tl is often ::u; low as 30°, generally 
S. 10°-20° E. < 60°, ihe becli:i com;isting of pale yellowish-gl'oen and 
puL'ple talco-fclspathic or hydl'o mica i:iCbists and green cbloriticsebists, 
with grey, fle:;h-colol'cd and purple slaty fclsites in repeated allernationi:;. 
Ma,11y of the ::;chii:;to::;c bedi:; are q uartzm;c or ~ritty, though ::;till retain-
ing their gloi:;i;y or unctuous a;;pecL, and not unfreq ucnLly i11clucle bods 
of purple conglomerate aHd sandstone possm;i:;ing the same fcatul'c. 
The breadth of Lho en Lire bo!L aL this poin L, moai:;ured al·ross t:10 
sLri kc, is about Lwo and a-half mile::;, but as ihol'O arc undoubLcdly 
faulL8 repeating Lim measuroi:;, the actual thicknoi:;::; of the laLLor it> only 
n maLLor of conjocLuro. 

AnoLhol' vol'y comploLo view of U10 roclrn of' Lh ii:; t>Ol'ios i;; Lo be seen 
on Lho Black River road, souLh of Bloom::;bnry 1\founLain, oxco1JL Lhat 
Lhcy al'o hero obi:;curcd by ai:;sociaLion with Devonian roolrn. The 
following tiocLion on Lhc latLer is in dirocL contim~tion ofihatgivou on 
page 10 DD, and will SOL'VO to exhibit the relations of those Lwo gl'onpt:i: 

l"EJ<:'l'. 

Grey slaty fclsites at beginning, overlying dioritic and amygdaloidal 
ash-rocks. fipace mostly concealed.... . . . . . . . . . . . . . . . . . . . . . . 575 

Pale yellowish-green felspathic; schists, varying to grey and purple. 
Dip H. 15° E. < 50° ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

l\lcasmes concealed, except a ledge at end, of pale pink unctuous slaty 
fclsite or fel spathie schist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1300 

G rcy porphyritic fclspathic schist, occurring at intervals as far as the 
bridge over the cast branch of Black River, where occur similar 
schists, together with pale grey, unctuous and rusty-weathering 
slates, conspicuously porphyritic with pale angular fclspathic 
blotches. Dip H. 40° E. < 60° ........... '... . . . . . . . . . . . . . . . . 325 

l\leasurcs concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1870 
Bright purple slates and slaty s::mdstones, dipping t:i. 20° E. < 90° and 

exposed at several points withi11 a space of ................... 1720 
Coarse purple conglomerate with beds of grey grit The pebbles in 

this conglomerate arc of red slate and sandstone, green diorite, 
purple amygdaloid, purple porphyry, white quart~ and granitoid 
roek,-all evidently derived from beds of Division 4, an<:! indicat-
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FEET. 
ing that these conglomerates (which clip R. 30° E. < 60°) are of 
Devonian age. Their hreaclth across the strike is . . . . . . . . . . . . . 525 

Coarse grey shalcs and pmple sandstones. Devonian ?. . . . . . . . . . . . . 180 
Measures concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 
Bright-purple slate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
'l.'ako-fclspathic schists, with bright-green slaty beds. Dip H. 20° E. 

< 75° •• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Bright-green diorite, foll owed by greenish and purplish hydro-mica 

schists and glossy grits. Dip H. 10° E. < 50°............ . . . . . 320 
Bright purple-red, fine conglomerate, with white kaolinized specks. 

Dip N . 10° E. <.._ 30°... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 
Green cl ioritic and schistose beds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
Pui·ple schist. Dip S. 30° E. < 40° .... . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
l\Jeasurcs concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 
Grey sandstones, containing irregular beds of impure grey limestone, 

both stained with green carbonate of copper. Dip varying from 
N. 20° W. < 50° to N. 30° E. < 10°. (Devonian?)...... . . . . . . 75 

Hehistose and fcrruginous greenish-grey granitoid rock. Dip S. E. < 
30°.... . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . • . . . . . . . . . . . . . . . 140 

lll e>rnures concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 
Grecuish-grcy and rusty schistose beds. Dip H. 50° E. < 40° .... . . . 220 
Measures concealed to junction of Mountain road with that leading 

west, to mouth of Black Hiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870 

1'bo at:iHociaiion of Devonian with lluronian sLraLa, indicaLed in 
lho above section, is still more marked on the main stream of Black 
River and in t he region to the westward, the newer formation being 
h01·e reprosoniod, in addition Lo other bods, by the grey " Dadoxylon" 
sanclsL011 0, wbich at SL. John and eh;owhoro forms one of its most 
characLorisiic members. H is remarkable that through much of this 
region (from Black Rivor westward to Mispock) those two formations 
should acconl almost oxacLly boLh in i;iriko and dip, the Devonian 
being inclndod among the liurouian rocks and both dipping souLhward 
~ii hig h angle;;; buL, ill' addition Lo Lho fact that tbo conglomerates of 
the former arc largely made up of the debris of i.110 latter, there arc 
points in which this concordance is clearly wanting. The most remark
able of t hose ii; on Black River, about half a mile from the bridge aL 
ii.s mouth, and near its point of confluence with the East Branch. At 
and above the bridge, for about a fol'iong, tbc rocks arc brigbt purple 
highly micacoou:; beclH, in part slaty, hut mostly coarse grits, passing 
into conglomoraios, with }Jobblos of white quartz, quartzite, red slate, 
etc., with largo q uariz veins, and varying in dip from S. E. < 70° tu 
S. 15° H. < 40°. In approaching the mouth of Ea L B1·anch the 
Dadoxylon sandstone is soon to rise from beneath these last named 
beds, with a dip S. 20° E. < 75°-80°. Thi:;, however, soon declines to 
S. E. < -10°, and gradually bonds arouud to S. 20° W. < 20°, being 
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followcd,closely by grey glossy slates having the normal dip (S. 20° 
E. < 40°) as well as the aspect of Lhc Huronian rocks, while still h ighcr 
up the stream arc oLhcr shistose bods of grey and greenish colon;, many 
of which are porphyritic with paler felf;pathic blotches, as already 
noLiccd in the ea o of those Reon whore the East Branch croRRos the 
Mountain road. To the south of the Black River bridge, boLwecn Lho 
laLLol' and the mouth of the stl'oam, Rome of the rocks have the aspect 
of Devonian sediments, but the bulk of the beds arc those of Division 
4, being greenish, granitoid and micaceotrn schists, having a general dip 
S. 50° K < 60°, buL much broken, and having irregular veins of mixed 
quartz and chlori Lo. West of the mouth of Black River the Ramo 
graniLoid and schistose beds, together with glossy grey and pul'plo 
slates, grny sandstones and conglomerates, form the hillR overlooking 
the shore at West Beach, between Bevoridgc's and Thompson 's Coves, 
and al'o the bods described in the Report of Progress ior 1870-71 as 
containing laro·o beds of iron ore. These are conformably intcrRLraLifiod 
wiLh Lhc sh4stoso beds, attain at some points a thickness of two11Ly fooL, 
and occur at intervals as fm: as the mouth of Black River. 

We may now return to the region cast of the lino of the SL. Martins 
railway. On the main road loading from Upham to Quaco, Routh of 
Wood Lake, there are good exposures of ash-rocks and amygdaloids 
similal' Lo those of the section near llonry'H Lake, and wiLh the same 
d ivonliLy of dips, whi le the schistosc beds aeo concealed by ovol'lying 
Carboniferous sediments (Millstone-grit)- The sch isiono rocki;, however, 
appear a few milcK to the eastward, alollg the com·Ro of Vaughan's 
and .l\facombor's brooks. They hol'e include several thick masRos of 
folsiLc of variour; colors, from pale purplish rod-and-pink Lo dal'k gl'oy, 
and HOmcLime:; ribbandecl, together with bl'ighL purple and rod. slaLo
conglomoratos, purple griis and sandstones; Lhoy appear Lo form a 
series of folds, the dip being in some parts norLhcrly and in oLhel's 
souLhorly, buL wiLh great irregularity. The observations dming Lho 
pa L Lwo seasons have not extond.ed eastward beyond thi:; point. 
From the general range, however, of the series as a whole, iogoLhor 
with the course of the beds on Vaughan's Crock, it seems probable 
that Lho latter arc directly connocLcd with tl10 RomowhaL Kimilar beds 
described in earlier roporLs as oecurri ng along the valley of LitLlc 
Salmon River, and beyond in AlbcrL county. lL is to the north of the 
lmii-named valley and along Lho com·:;e of tl10 Sbepody mad thaL the 
granitoid and gnoil:!Ric rooks, do8cribcd on a former page :lH here 
flanking the poLrosilex belL, arc mcL with. Among the bedK Lhcro are 
many which bear much resemblance to thoRo of Divisiou 4, aK before 
described, while oLhers are more highly crptctlline; buL whether 
actually a portion of that dl\·itiion hero greaLly altered by sycniLio 
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intrusion, or, on the other hand, a. portion of an older formation 
coming to the surface, the writer l1ad not the opportunities of determ
rnrng. They may be seen along the Shepody road at many point.s 
between the head of Salmon River and the Albert County line, as also 
further north in the vicinity of Pollot Lake and the Mechanics' Settle
ment. Ilcre ledges of grey gneissic rock, of talcoid or protogcno 
aspect, and having bright folspar, may be seen alt.ornating with bods of 
grey glossy or unctuous slates and greenish-grey hydro-mica RchistH, 
both dipping northerly (N. 30°-35° W. < 60°), while on the :;bores of 
Pollet Lake are numerous ledges of red syenito, the beginning of a 
largo area of such rock extond i11g southerly and eastwanlly into 
Albo1·t county. To the north of the :Mechanics' Settlement, schisLoRo 
rocks, in the form of grey unctuous slates, wore observed on 1ho 
Penobsquis road overlying diorito and dark grey potrosilox. They 
dip northerly, as docs the petrosilex, and include the beds dm;cribed in 
previous reports as containing beds of Albertito. 

In the more northerly band of Iluronian sediments described aR 
extending from the vicinity of SL. John to Barnosvillo, there arc com
paratively few rocks which can be distinctively referred to Division 4. 
They arc not, however, wholly wanting, and, whore found, hol<l the 
same relations to the associatc<l rocks as in the region last dcscribe<l. 

Among the localiLicR to which the above remarks apply, one of the 
mof't noticeable is that of Carleton, just west of SL. John Harbor, 
where the following section has been made. H is apparently an 
asce11tling one, but in reality, owing Lo an inversion of tho ucll'4, 
descending:-

FEET. 

Grey Primordinl slntes, exposed a long the course of Duke Street, 
with dip S. 4(1° E. < 60°...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7G 

Hollow filled with clay, with sm:ill ledge at end, of' grey micaccous 
sandstone (l'rimordial) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . 400 

Measmes concealed.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 75 

Grey sandy slate. Dip S. 10° E. <.... 70°. (Primordi:il) . . . . . . . . . . . . . 125 

Purple sanely slate, dip S. 10° E. <.... 70° (Primordial), and grey sandy 
slate, spotted with films of mica. ... . . . . . . . . . . . . . . . . . . . . . . . . . lGO 

Me:isures concc:ilccl. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 15 

Purple (1•cry ochrcous) :incl micaceons, hard grey sa11<!Htone and sand) 
slate. Dip S. 20° W. < 10°..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

Bright pmple sandy s late.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~5 

.Ma~sivc g recni sb-i,;rey, fine-grained clioriks, more or lC'RH ehloriti e nnd 
amygcl:iloidal, with veins and amygclules of whiLc quartz. 
(Division 3 or 4)........................................... 500 

Measures concealed...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 

Urey fclspathic slates, :ibout twenty feet in thickness, directly <11·crhtid 
(with dip R. 10° E. < G0°, ) by massive greenish-grey diorites and 
ash-rocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Measures concealed, to crossing of St. James' street....... . . . . . . . . . . 375 
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From SL. James' str eet to the railway crossing near the bay shore, a 
distance of about 1,260 feet, there al'O no rock exposul'Os along the line 
of the section, but a little to the eastward, at and about what is known 
as B I uc Rock, arc beds which, if extended, would fall into this space. 
They arc greenish-grey, chlorito-felspatbic schists, full of ochrcous 
seams and blotches; grey and purple slates and dolomites with scams 
of calcite, aud massive, imperfectly sla ty and very chloritic dark g L"ccn 
rocks containing much epidote, together wiLh dykes of dioriLe and 
irregt1lar lcnLictLiat· bands, six to eight inches in width, of dense peLro
silcx. It is Lhe same series which, extending westwardly t hroug h 
Manawago nish li;land, r eappears on Lhc bay shore in the peninsu la of 
Pisal'inco. 

The above exposures in Carleton lie to the south of the Primordial 
belt, and, with their continuation across SL. J ohn HaL"bor and ConrLnay 
Bay, a1·c, as described in previous rcporLH, ovcrLtu·ned upon the latLer. 
On the nol'Lb side of the same belt the schisLo;;e rocks of Division -.1 are 
very in conspicuous near St. John (forming a narrow band extending 
eastward from the Suspension Bridge through Reed's Hill ), but become 
somewhat more pl'ominent ful'Lher cast. On the road to Lily Lake Lily Lo.ke. 

they consii;L of pale greenish and puL"plish-gl'cy felspathic rocks, 
obHc u1·cly i;traLified, and in terwoven with grey limestones of Divi-
sion 2, and pul'plc sanely slates ma rking t he ba ·c of t he Primordial, 
both dipping southerly (S. 60° E. < 50°). Near the Coldbrook Coldbrook. 

Iron ·w orks thcl'O arc heavy beds of coarse g rey a nd purple 
shttc-cong lomernte, some of which cvi<lcn tly belong to the Primor-
dial seri es, while others probably appertain to Divi sion 4 of the 
pre Silurian r ocks. Thci;e latter, which arc more or less chloritic, 
cross the vVrn.;tmorland road about half a mile east of the nail 
factory and reappear on the old road from Coldbrook to Loch Lomon<l, £~'~11~~3~·oad. 
where they al'O associated with pale grey glossy and pyritons fcli:!ilcH, 
elsewhere common in Division 4, and dip S. 10° E. < 40°. Farther 
south, and on the same road, arc purple and grey ochreous feltipathic 
quartzite~ (also dipping southerly), bright-purple slates with white 
talcoid blotches, and pale grey alternating w ith bright-purple i:;latcs, 
some of which contain small pcbblc8 of g L"ey, fclTngi nous ash-rock:; . 
.From the want of exposures t he relationi; of the different gr oup1::1 in 
this region cannot be clearly made out, but it would appear that in 
approacl1ing the pctrosilex belt which forms the pl'omincnce of Ben 
Lomon<l, the rock!> of Division 4 bifut·catc, O l' form two belts, or which 
th e more nol' thc l'ly ext.ends up th e valley of the Coldbrook Stream to 
Quinn's Lake (where they consist of schistoRe felspathic beds of grey, Quinn'sLake. 

gl'Ocn and pLH·ple colors, with purple slates, g rits and conglomerateR, 
dipping S. 20°-40° E. < 60°-80°), and the more southerly in the 
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direction of Loch Lomoncl. The lattcl' i~ of SJJCcial interest from the 
evident nnconformability between it and the Primordial belt, the rocks 
of which, to the south of Ooldbrook and near the lakes of the vVater 
Company, bend aL"ound a ridge composed of purplish petrosilicious 
rocks of Division 4, and are again found in isolated patches covering 
the latter near the western end of Loch Lomond. 

The occurrence of schistosc rocks and conglomerates resembling 
those of Division 4 in Golden Grove and Willow Grove settlements, 
has been already alluded to on an eal'lier page. 

In connection with the revision of the prc-Silmian rocks of St. John 
and King's counties, of which the results have now been given, an 
oppoL"tunity has been embraced during the past summer to make a 
partial re-examination also of the sediments underlying or connected 
with the more northerly belt of Primordial slates, described in former 
reports as occupying portions of the Long Reach of the St. John River 
in King's county. The result of this examination was to show not 
only a larger development of the Primordial in the valley referred to, 
but to exhibit a marked parallelism between the inferior beds and those 
occupying a similar position nearer the coast. 

The following section , measured nearly across the strike, from near 
the mouth of Joncs's 0L"eck to the shore of the St. John River, near 
Oaton 's I sland, will i:lerve to illnKtraLc this point. The tlcciion is an 
ascending one :-

Grey slates, with Upper Silurian fossils, and including beds of dark 
grey crystalline diorite. Dip S. < 60°- 80°. 

"' r Red crystalline felsite, covered on southern side by grey light-
.§ ~ weathering felspa~hic sandstone.. J?iP S. < 70 . . ........ . 
-~ l Measures concealed, with ledges of d10nte at end ... . .. ... .. . . 
-~ 
~ Grey felspathic sandstone and dioritc ....................... . 

Measures concealed, with ledges at end, of grey, while-weather
ing, very felspathic sandstone, approaching felsite. Dip 
S. < 80° ................ · · · · ... ... ..... .. ...... . ... . . 

The same, with grey felspathic conglomerate . .... . .... . ...•.. 
I Grey fclspathic sandstone ......... .. ...................... . 

o-:i J Measures concealed, with ledges of grey sandRtonc at encl ..... . 

-~ Grey fcl~pathic sandstone . .................. . ........ ..... . .§ I M.M: ce•<,a·1sstut1t·.(e'8s. cc·oo1n1 ccce·,··fl1ll eedd .· · . . · · .. · .· .· .· ·. · .. · .· ·. ·. ·. ·. · . . · ·. · . . · .· ·. ·. ·. ·. ·. ·. · .. · .... ·. ·. ·. ·. ·. ·. ·. 
-i:: 
~ 

I 
Coarse grey diorite ... . .. ... . . ..... . ....... . . . .. .. .. . ... . . . 
l\ieasures concealed .... " .. . ...... . ............ . .... . ..... . 

l Grey rubl.Jly fe lsitc ........................... ... ... ..... . . 
Grey amygdaloidal _sandstm1~, or as~1-roc k , and dark purplish-

grey amygdalo1d. Dip S. < 40 . . . . . . . . . . . ......... .. . 

100 
500 
125 

830 
250 
770 
875 
450 
270 
125 

75 

400 

50 

600 
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r Measures mostly concealed, but including ledges of pale red 

j 
talco-fclspathic gneiss ....... .... .. .. .......... ...... . . 

Space, with ledge at encl, of reel grannlitc .................. . 
"<Ii Purple, red and flesh-colored granulite or quartz-porphyry, corn-
.§ .:;, posed of much fclspar, small grains of quartz, and a pale 
-~ green mineral, well stratified and dipping N. 10° W. < 80°. 
~ 'l'hese rocko form the greater part of a high ridge overlooking 

the river having an elevation of nearly 400 feet and a sur-
face breadth of about . ............................... . 

r On the southern face of this hill the granulite last referred to ] j is overlaid by very coarse purple-red conglomerates, con-
1: taining large rounded pebbles of purple-red granulitc in a 
-~ I reddish clay-stone basc,".and dipping N.10° W. < 80°. They 
~ l arc believed to form the base of the Primordial series, 

and have an exposed breadth of ......... .••. .. • , ...... . 
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400 
250 

660 

150 

The Primordial rocks which succeed to the above and which form 
the shore of the St. John River near Caton's I sland, are described 
beyond. 

To the westward of the above 'line of section the rocks, with the 
exception of those constituting the continuation of the granulite ridge 
and the °PL"imordial beds (purple Randstones and diorites) which oyerJic 
the latter, arc mostly concealed from view. The granulite ridge is, 
however, traceable along the entire northern side of the Long Reach 
Valley, passing in the rear of the Devil's Back, near which its continuity 
ifl broken by a lateral dislocation, cros ing the mouth of the N ewpis 
River not far from Ncrepis Station. In addition to the granulitcs a 
few other rock exposures arc to be seen at different points in the valley 
between the latter and the granite range to the northward, a portion 
of which arc grey slates and sandstones containing Upper Silurian 
fossils, whi le others, by their highly crystalline charactcl' and general 
aspect, recall the rocks of Lhc Iluronian and Laurcntian systems. These 
laLLcr al'c most clearly exhibited towards the western extremity of the 
distl'ict, along the roads leading north from the lower part of the 
Reach, and especial ly about Long Lake and the stream leading thence 
to Elliott's mill on the Nercpis River. Along the strnam in question 
the beds comiist chiefly of a highly crystalline and granitoid or syen itic 
rock containing much chlorile, with which are some beds of pale red 
granular fclsite, b11t further north there are with these, chloritic and 
felspathic schists, dipping northerly, and holding (at Belyea's) veins of 
white quartz stained with carbonate of copper. They are probably in 
part a continuation of the beds described in previous r eport:; as exposed 
on the St. John and Maine railway (WcstemExteosion), and are eithel' 
of Huronian or Laurcntian age. 

4 
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The Primordial 01· St. John Group. 

The general character and distribution of the rocks of this group, 
more particularly as exhibited near the city of St. John, have already 
been given in earlier reports. The observations made thereon during 
the two past summers have been partly to give completeness and 
accuracy to what 1vas previously known, but ch iefly to dctcl'mine the 
relations of the Primordial to the associated strata, as already in part 
described in preceding pages. 

In the Report of Progl'ess fo r 18'70-71, the only rocks described as 
directly belonging to the SL. John or Acadian group are the dark
colorcd sandstones and s lates which make up its principal bulk, and 
from tlrn lower bedR of which, resting upon a white sand8tone or 
quartzite, the fossil· by which its age was determined were derived. 
A ticrics of red and green al'gillite , s:mdstoncs and conglom erates, 
described uncler the name of the "Upper Coldbrook" g l'oup, was 
spoken of as forming an unfossilifcrous portion of the same group, as 
were also certain beds of g rey fc lspathic sandstone, with chloritic 
Rchi:;t and breccia-conglomcrate, at fiTSL described as No. 6 of the Cold
brook-Iluronian group. There can be little doubt that these latter 
bedK, which have been described in preceding pages, are rcallT a portion 
of DiviKion 4 of the pre-Silurian rocks, and that the real ba;;e of the 
St. John group i to be found in Lbe reu and purple sediments which 
rmccccd. Adopting this view, the uncomformability of the two rr1·0111) 

is marked and genera.I. 
Tn tracing the Primordial belt ea ·Lward from the city of SL. John, 

the firsL point at which the uncomfol'lnability referred to may be Reen 
is in the disLrict lying between the Colubrook stream and the high-road 
to Luch Lomond. AL the Coldbrook nail factory the dark grey shalcs 
holding LrilobiLes, etc., may be seen resting as usual against bcu:> of pale 
grey or white sandstone, and this in turn upon bright red ancl purple 
slates and conglomerates. While, however, 1.hc bulk of the lattc1· bedB 
have a dip S. 10° E. < 0 G0-80°, and with a corresponding trend, may 
be kaccd eastward to the Old Loch Lomond road, the quarLziLes and 
connected beds show a tendency to sweep around to the SOLlihward, 
becoming at the same time bl'okcn and faulted. The eau e of this 
cbange is probably to be found in the occurrence, just south of thii; 
point, of an area of Huronian rocks, over or arounu which the Primor
dial beds would appear to fold, for on croRsing in the direction of the 
lakes of the Waler Company, the white quartzites arn again met with, 
now with a southerly dip (S. < 60°) just south of the ridge of 1 hese 
older rocks. In approaching Loch Lomond, similar diticordanccs 
between the two groups may be seen, the Primordial bed:; at some 
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points resting upon the rocks of Division 4, and at others upon those 
of Division 3, besides being broken by numerous faults. Near the 
western extremity of the First Lake, the characteristic white quartzite 
below the fossilifot·ouR beds may be seen dipping N. < 60° towards, and 
only a few milci! distant from, the dark grey pctrosilex of the Ben 
Lomond range, and ngain a little Lo the westward similar q_ uartzitcs, 
with grey sandy and micaccous Rhal es, may be seen overlying purple 
. andstoncs and conglomerates with a. imilar, but much higher, northerly 
dip (N. 10° W. < 75°-80°). car Allandale, however, on the] Loch Allandale. 

Lomond highway, coarse purple conglomerates (containing white 
quartz pebbles) which belong to Lhis series. and which arc overlaid by 
dark gl'cy Rlatcs, have a southward dip of 45°; and again, on the Old 
Loch Lomond road, a Rim ilat· Routhward dip of 60°. It would appear 
as if the Primordial beds were il'l'cgularly spl'Cad over ridges or among 
the hollows of the Iluronian series, there having intervened both 
movement::; and erosion, though from the extent to which the country 
is here covered ·with drift the details of their relations cannot satis
factorily be made out. 

The facts connected with the di8tribution and charactcrR of the 
Primordial roclrn r;puth of the .Fit·st Loch Lomond Lake have already 
been given in an earlier report, aR al::;o li siR of Lhc foRAilH found at 
lfatcl iffe's mill-::;it'cam, three miler; south of Lhc li cad of the lake, by 
which their age war; fisst determined. The beds below the fossiliferous 
strata aL the laLLcr poinL arc as follow :-

Coarse grey shale and hard grey sandstone, nearly vertical. 
J?inc pnrple sandstones and grey sandy shales. Dip S. 30 E. < 90°. 

Fine sandstones, l.mndcd or ribbanded with grey and purple. 
Fine olive-grey sl1alc. Dip S. 30° E. < 90°, declining to 70°. 

Purplish-red sandy slate. S. 20° E. < 30°. 
Purplish conglomerate, with pebbles of quartzite, fclsite, red jasper, etc.; 

the dip declining from 10° to 0°, and subsequently becoming N. 70° ·w. 
10°. From this point the dip of the beds becomes exceedingly 

irreg ulnr, varying within ten feet from S. 50° E. < 40° to S. 10° W. < 
no•, and Conning a series of folds, in some of which the conglomerates 
or sandstones, in others the olive-grey shale., come into view. The 
beds arc also much faulted. About half a mile above, the fossil-bearing 
beds may be seen to rest upon the sycni tcs before described as 
extending thence across the Quaco road towards Negro Lake. 

111 tracing tbe Primordial bclL Lo the eastward of Loch Lomond it 
soon Hl1owti a tcndc11cy to biful'catc, one branch, the north ern , extend
ing UK far as the head of the Third Lake in the d ircction of Rarnesville. 
while the main band trends more to the southward, sweeping al'ound a 
high ridge of Iltu·onian rock, and from the head of Ratcliffc's mill
stream extending eastward to the valley of Germain Brook. Along 

Section on 
Ratclilfe's mill
stream. 
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the highway south of the Third Lake the grey sandy shales of the 
series may be seen at several points with a dip which is at first N. 25° 
W. < 30°, but which gradually changes to N. 20° W. < 70°, N. < 80° 
and N. 10° E.< 50°. Along the course of a small brook at the head 
of the lake the beds are fos. iliforous, and fossils (similar to those of 
Ratcliffe's mill-stream) may also be found a mile or so to the southward, 
on the farm of R.. Stack house. The inferior coarse beds of the series, 
consisting of purplish-red conglomerates, full of white quartz pebbles, 
are finely exposed along the course of the post-road Lo Barncsville, 
where they dip S. < 30°, and are associated (as atRatcliffo's) with very 
fine grey sandstone , banded with purple. The laRt bed;; visible in this 
direction are not far from the head of the Third Lake, but from their 
course at thiR point and the occurrence fm·thor oaRtward of numerous 
large blocks of pmple sandstone, it is eonjeotured that a spur of 
Primordial rocks may at one time have extended through the valley of 
South Stream to its junction with Hammond River. The soft grey 
shales overlying the fcrruginous sandstones and purple conglomoratos 
at the mill in Barnosvillo may possibly bo of this series. 

Between the head of Ratcliffc's millstream and Germain Brook there 
are but few exposures of the Primordial rocks, the >alley which they 
occupy being mostly filled with drifi as well as reduced in breadth by 
the approximation of the bordering Huronian belts and the occurrence 
of an extensive ouLlicr of Lower CarbonifcrouR sediments. They may, 

I!ardingville. however, be seen in Rardingville and al many other points along the 
valley of Germain Brook nearly to Ilammond River, consisting as 
usual of grny and dark grey (often pyritous) sandy shales and flags, 
exhibiting numerous and ofLon abn1pt conugations, but having a 
general northerly dip, which decreases as the main stream of Ilam-

Porter's Brook. mond River is approached. In the valley of Porter's (or Harding's) 
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Brook the lower beds of the series are wol l-oxposed, and may be traced 
thence in a nearly north-cast cout·so across the valley of Handford 
Brook towards Lho . ettloment of Uppcrton. Both at Porter's and at 
McAfee's (or Upham's) mill the facilities for the collectiou of fossils 
arc all that could bo desired, bnt as the beds are here much softer and 
more fragile than at Ratcliffe's and other points to the westward, the 
obtaining of good specimens is more difficult. The beds at PorLer's 
are eRpccially remarkable for the abundance of minute trilobites 
Agnosti. Among the specimonR collocLed from this Joca.lity during the 
past season, the following genera and species haV"e been recognised by 
Mr. Whiteaves : 

Agnostus similis. Hartt. 
" Acadicus. " 
" N 8p. (?) 
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Hyolithus. N. Sp. 
Conocephalites orestes. Hartt. 

" Hallii " 
Pamdo.xides Micmac. 

And from McAfeo's Ifandford B1·ook : 
Agnostus Acadicus. Hartt. 
Conocephalites Mathewi. Ilartt. 
Microdiscus punctatus. Sal tor. 
Discina Acadica. Ilartt. 
Orthis Billingsii. Hartt. 
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BoneaLh the fossil bodl:l upon the two streams above-mentioned, the 
coarser fragmental bods which mark the base of the series are also 
well-exposed. Their unconformability to the Hmonian is well soon in 
the fact that while on the post-roads meeting at McCoy's Comer they 
have a surface breadth of over a mile and a-half; with a nearly uniform 
dip of N. 30° W. < 20°, on Ilan<lford Brook, only half a mile distant, 
the same space is occupied almost entirely by Hnronian sediments, 
and those with numerous corrngations. The succession as seen above 
McAfoo's mill on the last-named stream is as follows, in descending 
order:-

FEET. 
Fine soft and fragile shales, filled with fossils and containing band(of 

harder grey shale. Thickness about. . . . . . . . . . . . . . . . . . . . . . . . . 30 
Hard grey shales and sandstones, dip N. 10° W. < 40°.... . . . . . . . • . . 150 
Pure white quartzite or silicious sandstone. The dip of the beds, in 

the extension of which, a little to the eastward, a quarry has been 
opened, varies from N. 10° W. < E. 30° to N. 20° E . Their 
breadth is about. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

Below these quartzites there is a space of about 1,100 feet occupied by 
the mill-pond, in which the measures arc concealed. Grey sand
stones then appear, with a dip N. 30° W. < 30°, beneath which 
are-

Sandy and micaceous shales, in narrow alternating bands of 
grey, green and purple ; 

Purple sandstones, with scales o mica; 
Purple grits and sandstones ; and 
Coarse purple and quartz conglomerates, with thin beds of 

white conglomerate. 
The general dip of these purple beds is N. 30° W. < 30°, varying to 

N. < 60°, but owing to the windings of the stream,0 whiclt often 
runs with the strike, their thickness is uncertain. The conglom
erates at their base, which are full of white quartz pebbles, i·est, 
apparently unconformably, upon amygdaloidal diorites already 
desCI"ibed as being a part of the Huronian formation. 

Eastward of McAfeo's mill the Primordial rocks arc mostly concealed 
from view. Lodges of purple sandstone may, however, be soon a little 

Section on 
Handford 
Brook. 



Hammond 
River. 

Black River. 

Primordial 
Belt on Long 
Reach. 

Devil's Back. 
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south of the bridge across the Hammond River in Upperton, beyond 
which the entire formation passe:; beneath the Lowe1· Carboniferous 
series, and is not again met with in this direction. 

In addition to the main belt of Primordial rock:; above described, 
reference has been made, both on an earlier page and in former 
reports, Lo the occmTonco of beds of this ago in the valley of Black 
River in St. John County, as also upon the St. John River in the valley 
of the Long Reach. At both of those points their relation:; to the 
IIuronian arc in the main similm· to what has boon above described. 

The exposures in the Black River Valley arc extremely limiLcd, 
being confined Lo a few ledges of dark grey fossil-bo:U'ing :;hales 
occnl'l"ing about midway between ·willow Grove and Garnett Sottlo
mont. Their exposed breadth does not exceed 150 foot, and they arc 
apparently overturned, being at one point directly overlain by purple 
sandstones which come in between them and the dioritos of Blooms
bury Mountain, with a southerly di.p ( . 30° E. < 20°). In the 
opposite direction, and on the north side of the river, there arc lodge:; 
of a peculiar jet-black t>andstono or black Hlato, filled with glassy graim; 
of quartz, bt1t whether there arc a part of the Primordial scrim; or not iH 
unknown. .A. little farther to the eastward, in Willow Grove, a series 
of g rey shalet:i, which arc probably Primordial, overlie the pro-Silurian 
schistoso bolts of Division 4. 

When the Report of 1870-71 was published, the on ly point at which 
the St. John group had been identified in the valley of the Long Roach 
was on Caton's I sland, about two milrni below Oak Point, altho11gh 
certain dark-colorod slates exposed on the western side of the Neropi8 
River were believed to be a part of the same soriC1:;. Ob:;orvatio1rn 
made during the past season not only confirm this view, but 8how that 
a belt of these rocks traverses, though with some interruptions, the 
entir e length of the Long Roach valley from its western extremity to 
Gorham's Bluff, near the mouth of Bclloislo Bay. The position and 
relations of t he bods on Caton's Island as well as on the adjacent shore, 
with list8 of the fossils here met with, have boon given in ·earlier publi
cations. To the westward of this point the bods arc chiefly coar:;o 
purple sandstones and conglomoralcs, and may be soon at many poinLs 
along the north shore of tho roach as far as the Devil's Back, ai:;1:io
ciatod, however, with bods of more or less crystalline diorito ~ind 

groonish-groy a h-rocks, all clipping southerly at an angle of 40°. The 
Devil's Back itself is a somewhat prominent ridge, composed of a very 
homogeneous and obscurely stratified grey folspathic saudstono holding 
numerous chloritic specks; on the north side of the ominonco these 
felspathic sandstones may bo soon to rest directly and conformably 
upon the purple sandstones, both with a regular dip of S. 30° E. < 
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20°. Notwithstandiug this conformity, it, is probable that the mass 
in question is of Upper Silurian rather than of Primordial age, no 
rocks of similar character having been elsewhere observed in con
nection with the last-named series, while they very closely resemble 
many of the beds forming portions of the Upper Silurian formation 
as exhibited on the opposite shore of the river. 

As far as the Devil's Back, the Primordial rocks lie altogether to the 
southward of the fclspathic and granulitic rocks described on an earlier 
page as extending in this direction from near Caton's Island. After Dislocation. 

crossing the creek, however, which on the western side of the :first-
namcd eminence flows into the St. John River, the ridge of these rocks 
lies much more to the southward, and the Primordial beds arc found 
ou their northern flank, now dipping northerly. They are well-
cxposcd on the road leading north from the steamboat, landing at Jesse 
Belycn.'s, and contain numerous remains of trilobites and brachiopods. Fossils. 

Beneath the shalcs, and also dipping northerly, arc grey micaccous 
and rusLy-wcathcring s:tndstoncs spangled with mica, which appear to 
rest dirccLly on the granulitic rocks. These latter would thus appear 
to form a ridge flanked on either side by Primordial roclo:;, n.nd to 
occupy the position of the pre-Silurian rocks of Division 4 in the 
sonthcrn metamorphic hills, to portions of which they also bear much 
resemblance. The same relaLion is also inclicafod a(, other }JO in Ls alont!· 
the Reach shore, the purple 1:1andstoncs (wiLh some shalos,) bci11g found 
on ciLhcr side of Lho granulitc ridge and dipping away from it. Near 
Elliott's mill, on the N orepis, there arc coarse, dark, grocnish-grny, Norepis River. 

whitc-wc:tt,horing conglomerates containing pebbles of white quartz, 
grey and rod sandstone, mica schist, &c., and dipping northerly 
(N. 29° E. < 60°), overlain by dark grey, sandy slates dipping 
N. 10° E. < 50°. Thil:l is jLH;L sot1th of the great body of syonitic and 
ohloritic roeks, dcticribed on an earlier page as occurring on the eastern 
side of the Neropis River, and which are either of Iluronian or 
Laurcntian ago. 

On the western side of the Nerepis, the character and relations of 
the different rocks have already been given in the Report of Progress 
for 18'71. The beds which in position and character hero appear to 
represent the shaly portion of the Primordial occur in the bed of a 
ravine about one mile above Belyea's lnn, but as far as could be ascer
tained are without fossils, and are grcaLly crumpled and broken. The 
next rocks to the south of those arc conglomerates in heavy beds, in 
which both pebbles and paste consist largely of granulite or purple 
felspathic grit, similar to that of the range extending along the north 
side of the Reach. These beds clip northerly, and are underlaid to the 
south by purple sandstones and fclspathic grits, beneath which again, 

• 
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after an interval, are green and red slaty beds and unctuous felspathic 
schists, dipping N. 30° W. < 70°. These latter have the appearance 
of the prc-Silmian rocks of Division 4. 

The representatives of the Primordial series aL the head of the Long 
Reach arc to be seen in a small cove forming ::i. pal'L of Lhc southcm 

Gorham'sB!ulf. shore of Gorham's Bluff, and c011sisL of fcrruginous grey sandstones 
containing poorly-preserved fossils. They. have a southerly dip 
(S. 40°-50° E. < 50°), and are flanked on the south by recomposed 
quartziforous felsitcs of an older series, continuous through Rocky 
Island with the granulitcs of the north shore of the Reach, and on Lhe 
norLb by rubbly, dark-purple and sandy beds, which form the base of 
the Upper Silurian formation. 
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ALFRED R. c. SELWYN, F.R.S., F.G.S., 

JJirectoi· o.f the Geological and Natural flistoi·y Siwvey of Canada. 

Srn,-In 1877, I had the honor Lo submit to you a report on the geo logy 
of ccrLain parLs of CbarloLtc County, in New Brumrwick. Among the 
formatiom; brought under review at that time was a soL of bodi; to which 
the name of Kingston series had been appliou. Two areas or beHs of 
Lhcsc rocks had been dei;cri ucd as occurring in that county, of which 
the more n0t·Lhcrn was found to resemble the Upper Silurian straLa of 
Lho Ma:;carceu area, and was referred to that formation. TiuL the 
evidence obtaincu in Chal'loLtc County was not sufficient to dcLcrminc 
the ngc of Lhc i;ouLhcrn bclL, which co1rnisLs largely of c l'ystal linc 
schii;L;;, anu a decision upon Lili .-; poinL had Lo be left Lill i:;uch Lime aK 
the ca:-;Lcn1 cxLcnsion of Lhis belt could uc examined. The rcsulL of 
this examination is conLainocl in the following rcpot·L. 

While I wa::; engaged in this work Prof. Bailey was occupied with 
Lbc Kllt'vcy of t he JJur011ia11 formalion and Lhc f:lL. John Primordial 
Silw·ian group, and wiLh a view Lo the more cm·cfol comparison of the 
rocks of the::;c sc l'ics as 1:>el•n near the coast, and the resembling forma
tions in King's Coun Ly, some three week:; were spent by u i:; together, 
parLly in one clisLrict and pal'tly in the other, in a review of their 
rc:;pocLive foattu·cs. 

I am, sir, 

You1· obedient servant, 

G. F. MATHEW. 

ST. J OJIN, N.B., Dcccmbet·1 1878, 





REPORT 
ON TUE 

UPPER SILURIAN AND KINGSTON (HU RO NIAN) 

OF 

SOUTHERN NEW BRUNSWICK, 

BY 

G. F. MATHEW, M.A., F.G.S. 

Upper Silurian. 

In describing the geology of the Kingston Peninsula, which formed 
my field of work for a few weeki:; last summer, I shall first give a brief 
account of the Silurian rocks on its northern side. During a visit 
made to this district in the summer of 1877, some beds along the shore 
of the St. John River bad been found to be fossi liferous. The rocks in 
which fossils are found extend from noa.r Bostwick's'Brook, near the 
upper end of the Long Roach of St. John River, to and beyond Carter's 
PoinL, neat· the lovver end of the same sheet of water. The organic 
remains are mostly enclosed in thin bods of hard grey shale interstra
tified with fine dark grey felspathic rock, more or less amygdaloidal. 
But the corals arc also scattered through the amygdaloid. The fossils 
in this and in the shale are of the genera Orthis, Strophomena, Rhyn· 
chonella, and Spirifier (or a wide-ribbed Orthis) ; also joints of encriui
tos a large spiral shell and corals apparently of the genera Zaphrentis 
and Favosites. 

In tracing the felspathic rock along the shore it was found to present 
several variations, from a fine-grained rock of uniform appear:=mce to a 
coarse breccia-conglomorate, holding blocks of from one inch or less to 
two feet in diameter. At Whelphy's and Williams'sBeach the enclosed 
fragments are of an olive-grey folspathic amygdaloid, having vesicles 
filled with calcspar, dark green chlorite, rose-rod felspar, white quartz 
and si Ivery mica. In places where the conglomerate is absent the rock 
is usually fino-graii1ed and of a dark purplish or greenish-grey color, 

/ 
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highly fclRpathic, and con laining Ycsiclcs and irregular vci ns of calcite. 
The rock also paRscs into a flesh rcu or grey, qua1·tziferour; folHiLr, 
Rpcckloc.l with grains of qmwtz and fo l;,;par. Below Cartcr'R Poi11l iL 
contai nR wcll-dofi ned bee.ls of reu foifi i Le and holds a few puorly
prescrvcd corals. 111 its i;crnrnl YaricLics Lhi.; fcl;.;pathic t·ock close ly 
resembles the brnccias and ash-1·ock;; of the Iforonian formatio11 in 
St. John County, but the enclo:;cd fos:;il8 show that it belongs Lo a later 
age. 

The dip of the breccias .and a h-rocks in which these fossils arc ron
taincd, and which rise in abrupt hills along the Routh shore of the Long 
Reach, is only occasionally determinable, but it has been observed at 
three principal points along the shore; and varic:; from a low angle, 
20° in the middle of the Reach, to 40° at the easternmost cxposurcA, 
and 60° at the western end. 

At the road from Cartcl"s Point to Milkish those ash-rocks come vc1-y 
near the crystalline schists of the ICingRton Huronian formation, but 
from this point caRtward a constantly widening band of Upper Silurian 
measures separates the two. The width ir; greatest at Kingston Creek, 
from which point it narrows again eastward along Bel lisle :Ray, to a 
point on the south Hide, half way° up, whereon a Baptist chapel is 
situated, and where it tcrminatrn;. In the widest part of the band, viz., 
at Kingston Creek, there arc folds in the Silurian measures; but e lse
where they constitute a simple monoclinal fold, wi Lh the base up011 Lho 
river anu the higher bcdH dipping towards the Iluronian schii;ts and 
fclsitcs. Comiidcrcd in relation to the Upper Silnri:m slates on the 
north side of the SL. John River, however, the slates of this belt form 
the south side of an anticlinal fold whose axis rum; along the com·Ro 
or that river. 

At Carter's Point and at the end of Kingston Peninsula (Land's End) 
the Silurian belt is quite narrow, but on the west Ride of the river, near 
Westfield SLation, there is a r;ndden widening of the Siln1-ian rock:; and 
corLain groups of bcdK appear that arc not visible in the J..Ja11<l.'s End. 
Tbc::;c •beginning near Bclyoa's Inn exhibit the following succession, 
roughly measured by pacing:-

[As the measures arc not well exposed, it is quite possible that portions 
of them may be repeated by faulting.) 

Purplish and dark grey amygdaloidiLl felspathic t·ock, porphyritie, ) -T;i 
"' "' and having irregular cavities holding calcspar and round vesicles I ~ ~ 

filled with chlorite...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~ ~ 

J 
:cl s Grey and purple calcareous slate ......•.......................... 

Flesh-brown rusty-weathering felsitc ................... . ..... . .. . ~6 
::l 
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FEET. FEET. 

Div. 1-Dark grey porphyritic slates, with chloritic scales.... . 400 

Di v. 2-Measures concealed, paitly grey clay slates ........... 600 
Translucent dove-grey tlinty felsites ................. 200 

800 
Div. 3-Measures concealed, partly hard micaceous slates ...... 400 

Coarsely crystalline grey fe lspathic rocks . . . . . . . . . . . . 180 
580 

Measures concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340 

Div. 4-Calcareous folspathic slate . . . . . . . . . . . . . . . . . . . . . . . . . . 240 
Coarse amygdaloidal calcareous chloriti c slate ........ 180 
Same varieties of rock in alternation . . . . . . . . . . . . . . . . 240 
Grey calcareous slates and bands of fine grey diorite.. 730 

Div. 5-Pinkish-weathering slaty.felsite, &c...... . . . . . . . . . . . . 300 
Fine breccia-conglomerate of similar rock and slaty-

grey dioritc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

1390 

550 

4060 

At this point the measures ai-e concealed by a gravel ridge, beyond 
which crystalline schi sLs of the IIuron\an se l'ies appear. The strata 
of Urn section above are those which (at page 123-4 Report, 1870- 1) are 
spoken of as lower Kinvston beds. They dip toward and apparently 
bcneaLh the crystalline IIuronian rocks, but fol' reasons given above 
are now rcgai·ded as a part of the Upper Silurian series. The g radual 
incl'case in •viclth of this Upper Silurian belt along the south side of 
the Long Reach, as well as the di scordance in strike between its ash
rocks and slates, on the one band, and the Cl'ystallin c sch ists (IIuronian), 
on the ot,her, are considered, to show a contact of two unconformable 
formations. H may be mentioned, also, that palchcs of ;;late and schist, 
supposed to be Upper Silurian, are found wiLhin the area of older 
rocks, as, for inst,anee, on the l'Oad from Crawford's Point, to Centt'e
vil le. 

Kingston.Series. 

The tract occupied by these rocks to which attention was chiefly 
given, is that which extends south-westward from Kingston Creek to 
Land's End. In it no section of the measures which for amplit,ude and 
clearness·could compnre with that of New River, in Charlotte County, 
was observed. A summa1·y of this section is thel'efore inserted for 
comparison and fol' illustration of the fclsites and scbists of Kingston:-
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FF.F.T• 

1. Compact felsite and ctiorite group . . . . . . . . . . . . . . . . . . . . . . . . . . . 950 
2. Hornblende and dioritc schist group. ..... . . . . . . . . . . . . . . . . . . . 4550 
3. Mica schist group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2360 
4. Fel$pathic gneiss group. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2390 
5. Chloritic gneiss group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 

11,050 

The observations made in Kingston Peninsu1a have been noted on a 
tracing, made by Mi:. R. W. Ells from the Admiralty urvey of the 
Long Reach and lower part of the St. John River, with the addition of 
his own survey of the shore roads around the Peninsu1a. My own 
observation relate chiefly to the several cross-roads, and totheMidland 
road, iu·Centrevillc. 

Two anticlinal folds were found to traverse this district. One pass
ing through Milkish Creek extends up the Ccntreville road and onward 
to Bost wick's; on the north side of this anticline is the mass of Kings
ton strata described in the Report of 1870-1, pages 121-2. The strike 
of the beds in this district carry them northward toward the Long 
Reach, where they come in contract with the Upper Silurian ash-rocks 
and seem to pass beneath theJV. The centre of the syncline in this 
area appears to be a ridge 525 feet high (aneroid mcasm·emcnt) near the 
middle of the Land'ti End. The breadth of the Kingston rocks on the 
so t1th side of this ridge is nearly twice a great as on the north side, 
and there arc pl'Obably faults on that side by which the mea mes are 
repeated. The strata in the central ridge are dark grey dioritc, grey 
schistosc and gncissic fclsitcs, dark grey gneiss and fc1spathic gneiss. 
These varieties of rock are such as occur in the fclspathic gneiss 
group. 

On the south side of the anticline no very notable exposures were 
observed in this part of the Peninsula, but gncissic hills again become 
pl'omincnt in Centrnvillc. Thero arc two principal ridges, each about 
500 feet high, near Centt-cvillc Corners, one to the south and the other 
to the cast, but both on the line of strike of the same mass of gnclsscs; 
in the hollow between them the gneiss is much broken and injected 
with dioritc. .East of Bostwick's Brook, and also a1ong the west side 
of Kingston Creek, fclsitc hill s again become prominent, but the strike 
of the rocks is more northerly than it is in Centrcvillc. 

The second anticline extends from the vicinity of Clifton, on the 
Kcnncbccasis River, to t he head of Kingston Creek; it runs mostly 
through lakes and low land, but a moderately good section may be 
observed along the west side of JCingston Valley, cros~ing the hills 
which oYcrlook the valley on that side. Beginning at Kingston Lake, 
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beyond which io the northward ihe measures are concealed by grnYel 
bed:;, the lower beds (felsitci:;, etc.,) m·c cxposeu in two bills. The 
rocks in them arc chiefly dark grey dioritc, with dark grey fol ·iie, and 
bcdH of brcccia-conglomcrate, made up of fragments of grey and pale 
red fclr;it.c, nnd black a,nd dark grey Hilicious slate, imbcddcd in grey 
fc lr;iiic paHtc. Dip S. 50° E. < 90°. On the south side of these hil ls 
al'C beds of clay-slate and hornblcnd ic mica-schist. In the nexL hill 
going Routh the rocks itrc slat,y hornblende anu s]aty, grey a,nd dark
grcy i:;i licion folsiLc. The ledges arc Lhcn concealed for a considerable 
space across the sit'ikc, but, again become visible in two hills at the 
southern entt-ancc t.o the Yalley. In these the rocks are eh icfly schistosc, 
grey, red-weathering fchiitcs, the Rchisioflc sLrucLurc showing a dip in 
one place of N. 30° W. < 70°. MLLCh of the rock is coar,;c-grnincd, 
containing parLly rounded grains of fclspar. "Beds and dykmi of dark 
dioritc arc a"if~o present and arc moi·c abu ndn,nt in the underlying mica
schists which appear ful'ibcr west, dipping S. 25° E. < G0°. 

Age of the Kingston Series. 

One of the main objcctR in the study of Lhc rocks in KingRt.on 
P011insula was to determine their geological age. Having found it 
poRsible to Rcpa1·atc the ash-bedK, KlaLCi'! and KchiRLs, on the norLh Ride of 
the Pcnirnmla, from the more c1Tstallinc rocks of the centre and south 
side, it was observed tha,t the laLLcr, in the kind of rock;; and their 
sequence, cxhibi L a sLL'ong resemblance to tho Iluronian formation of 
SL. John county. This Rimilal'ity is mOL'C noLiccablc in the ea;, tern part 
of the KingRton belt than in the we:o;Lcl'll, but the diffcrcnccR arc not, 
greater than 1.hc lluronian formation iL:-;clf prcsen Ls in di fforcnL partR 
of' Si. John county. The following sec Lion . will ,;how the rcRcmblance 
beLween lhe two ;<cries, as t;hown at th1·cc ,;elected pointi'! :-

5 
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UPPER SILURIAN (KIN GSTON) SERIES. 

New River, Charlotte Go. 

Compact dark g rey diorite 
and fine - grained fl esh
red fclsite. 

Hornblende Schist, Rchist
oRe di orite and Horn
bl ende rock . 

F ine-grained mica-schist. 

Sil ico - fc lspathic gneiss, 
fc lspathic gneiss. 

Chlol'itic gneiss, grey argil
lites. 

K ingston, King's Go. 

Compact dark grey diorite, 
compact dark grey fcl
site, fe lsite breccia-con
glomerate. 

Hornbl endic mica-schi Rt, 
grey arg i llite, slaty 
hornblende, dark fels
path h.: sl:ite. 

Fine-g rained mica-schist 
and folsito. 

SchiRtose fcl siteR, fcl spn
th ic gneiss. 

Chl oriti c gneiss and syen
i te, with thin beds of II 
limestone ; g rey argli-
litcs, &e. · 

HURONIAN. 

St. John Go. 

Dark grey diorite, Red and 
grey felsite; grey, red
cli Rh and black petro
silex ; fclsite breccias, 
coarse conglomerates. 

Chloritic schists, with grey, 
green and purph' ash
rock s ; pnrpl e slate, &c. 

Pale grey J'clsites, hydro
mica schist, (common 
mica schist in King's 
Connty). 

Schistose fo lsites, fel spa
th ic gneiss. 
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AL1•'.RED R. c. SELWYN, li'.R.s., F.C<.s., 
Director of the (;]eological Sarvey of Canada. 

Srn,-Thc following description of the superficial deposits in the 

souLhcrn parL of New Brunswick includes the results of observations, 

made at inLcrvals, during the lasL ten years or more. These observa

tions hnvc been made chiefly in connection with Lhc survey of Lhe 

older rocks of the Province named, and have, in part, been published 

in Lhe Canadian Naturalist, Moutrcal.* The substance of the arLiclm; 

in thaL periodical has been combined, in this RcporL, wiLh laLcr observa

tions, into a connected dcscripLion of Lhc Superficial DcposiLs. 

I am, sir, 

Yom· obcdicnL scrvanL, 

G. 11'. MATliEW. 

SL. John, N.B., December, 1878. 

•See Cmi«dianNatnmli•I, New Series, Vol. 6, No. l; Vol. 7, No. 8, and Vol. 8, No. 2. 





REPORT 

ON 'l'HE 

SUPERFICIAL GEOLOGY 

SOUTHERN NEW BRUNSWICK, 

BY 

G. F. MATllEW, .F.G .S. 

The superficial deposits may bo com;idcrocl as forming throo princi- Classification. 

pal gr0ttps, viz.:-

I. Unmodified or Glacial Drifts, Boulder Clay, or Till. 
II. Modified DrifL. 

1. SLratified Sand and Gravel (Syrtcnsian Dcpo::i ils). 
2. licda Clay (Estuarine DcposiLs). 
3. Saxicava Sand and Raised Beaches (Littoral Deposits). 

a. Lower Leda Clay. 
, b. Upper L eda Clay. 

III. Modem Alluvium; Shell, Marl, Peat, &c. 

These deposits consist of an aggregation of looso materials covering 
the older rockl:l, which have been consolidated, and afterwards extensi
vely denuded before the formation of the oldest of tho above groups. 

!.-UNMODIFIED DRIFT, BOULDER CLAY OT TILL. 

This group is not only the most widely distributed of tho thrco, but 
is found at all elevations, and is that from which the maLorials have 
boon derived of which the lator onos aro composed. A description 
of tho boulder clay and t he related phenomena of striated and grooved 
rocks will therefore naturally form the opening part of this ReporL. 

Great masses of the unmodified drift underlie tho brick-clays of the 
second group in many parts of the State of Maine and the Prnvinces of 

• 
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Quebec and New Brunswick, and spread upward Lo the tops of the 
bigheRL bill;; in southern New BnnlRwick, where, so far as is known, 
1.hcy prcsenL all Lhc appearance of a Lruc till, ot· boulder clay. The 
later gL"oupK evince to a greater or le:;t>cr degree by their appcal'ancc 
Lhc sol'ting power of watcl', but the boulder clay alone is unstratifiod 
throubdiouL. lL consisLs of sand and cby promiscuously mingled, and 
contains numberless sLL"iaLcd stones, aud angular fragments of rocks 
having no definite arL"angomont in the ma1>s. From the sea level to a 

C .t. r height of aL leasL 200 foot above it, the boulder clay has boon greatly 
Olll))OSI ion 0 

Boulder Clay. modified by the action of waves and currents, and wiLhin thm;o limits 

Transportation 
of Boulders. 

is usually concealed by the clays, sands and gravels of 1.ho second 
group; but at higher levoh; the unmodified drift is more frequently 
exposed, with its characteristic foaturol:l-intorminglod sand, clay and 
striated boulders. 

Iu gencrnl, the stones of the boulder clay arc not moved very for 
from the places whore they have boon in situ. Ton miles or less is the 
usual limit, but i11stanccs occur in which the tr:msportaLion lrns boon 
for much longer qistanccs. The following arc the most remarkable 
instances of travelled bouldol'l:l obscrV"cd by Prof. L. \V. Bailey and the 
writet· :-At Bradford's Cove, on the St. Croix River, arc Rtonci; 
containing large Spirifors and other fo:;i;ils of Devonian ngc similar to 
those of the 01·iskany Sancll:ltono in the northern pat·t of Maino. Frag
ments with i;imilar fo ·sils occur on Grand 1tfanan fa land, in the Bay of 
Fumly. A few miles norLh of St. SLcphcn a boulder of labra.doriLo was 
observed, which Dr. T. S. Ilunt recognized as the kind of rock which 
occm·l:l in Lhc LauronLian of the Province of Quebec. AL St. John, I 
have sc0n trap with houlandiLo l:limilar to a characLeristic va.rioLy 
in the Lower Carboniferous formation at Grand Lake, iu Queens 
county; a,bo pieces of a foll:lpathic sandsLono, wiLh Upper Silurian 
fotisils, from Noropis Valley, in the same counLy. In Lhc till covering 
Lho gL"aniLo hills in the Noropis Valley there arc comparatively fow 
boulders from any groat distance, the sLones in the boulder clay being 
chiefly of slate, shale and t:ianclstone, which have been swept act·oss tbo 
plain of Carboniferoul:l rocks and pushed up to the summiLs of these 
hills. Iloro they arc mingled with mtmbcrloss bouldcri; of red and 
tawny granite derived from the surrounding ledges; buL among the 
blocks of rod grnnitc there arc a few well-rounded bouldcl'l:l of grey 
granite, thaL have come across the Carboniferous area of Sunbury 
county from the graniLo bolt in the north part of York and NorLhum
borland. Along the south side of thit1 granite range there is a belt a 
few miles wide, covered wiLh immense numbers of boulders; on 1.ho head
waters of Lhc Leproau and New rivers they arc especially numerous. 
Granite boulders become less numerous in going ·outh from the foot of 



SOUTHERN NEW BRUNSWICK. 3 EE 

this range, and their place is gradually taken by the slate, gneiss and 
dioritic fragmonls of the ledges in Lhc lowlands, but even on the shores 
of the Bay of Fundy groat nnmbors arc sLi ll to be soon. A good 
inslanco of 1.!J)Ward transporLaLion is thaL of the sLonos on the top of 
Bnld Mountain, Lho highest hill of the Noropis range. Among those 
sLouo;; arc 11 umorous fragments of coarse diorito and hyporsthoni Le, 
which have boon swept up a sLoop slope on the north side of tbo hill 
from lodge'-' 500 fooL below the summiL. Along the sides of transverse 
narrow valleys among these hills, and behind pointS of rockl:l, Lhoro 
are horizonL:.11 bolL:> of boulders which have Lho appearance of having 
boon forced or carried by ice into these posiLions. 

The color of the boulder clay and overlying clay of the second grot1p Color of the 

of superficial deposits is worLhy of notice, as showing the ourcos Boulder Clay. 

whence the clays have been derived. In the country west of the l\Iagn-
guad:wic Btiy they arc of various tllrndos of grey, from ash-grey to :1 

dark mouso-color, and such also arc the prevailing tints in the adjoining 
parL of the State of Maino. These grey till is arc traceable to the wide 
banclt> of argillilos thaL cross Lhc norLhorn part of CharloLto counLy 
nml iho souLhorn part of York; the dtirkcr shadotl of grey originate in the 
Upper Silurian bands of clay-slates and iho lighter greys in the Devo-
nian argillitos. The latter arc generally calcareous, and the boulder 
clays from thii; i>omco have a more ferLilc soil Lhan those <ll.crivotl from 
other rocks in Ch:wlotio county. The grey col01· of tbo clays in Lho 
woslcrn parL of ',:1it1 county il:l very marked down to the sea shore, 
where, owing to their hardness, the bright red rocks of the Upper 
Silurian series i;oom to have caused no change in the color of the 
clay. 

'['ho north-oasL branch of the MagaguaLlavic drains the northern mar- Reel Color from 
. f" tl C .b . r d h ' . ' h 1 . tl fL h 1 C'arboniferous gu1 o 10 ar 01u1crous area, an as cu" 1"H c anno in 10 so :; a Otl, Shalos. 

of Lho Lower Carboniferous formation, which appear along its valley; 
hel"O a change begins in the color of the clays, which shows itsolfchiofly 
in the conLra:;L between the Leda clay and the underlying gravels 
in the valley of the Magaguadavic, as far down as the mouth of the 
Piskahcgan. The Leda deposit here is mostly sand, but is distinguished 
from the older modified clrifL (i.e., the underlying gravels) by its 
roddii;h LinL. In the granite hills, further casL, the reel shade becomes 
more pronounced, varying from a pale fox-color to a warm roddish-
brown tint; the clays obtain thil:l dooper shade from Lhc ochre-red 
Lower Carboniforot1s bods, and from the purplit:ih-rod and chocolato-
brown shalct> of the coal measures in York and Sunbury counties. 
Still dooper shades of rod and brown prevail in the clays of St. John 
county, to the northward of which areas of bright or deep red and 
chocolate-brown shalcs are more extensive Lhan in York or Sunbury. 
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Two general 
courses in 
southern New 
Brunswick. 
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This peculiar coloring of the clays in the central part of southern New 
Brunswick shows that the eroding force was much more destructive in 
its effects upon tho soft but low-lying and comparatively sheltered 
shalos, than on the more prominent but harder rocks of the ridges and 
hills. 

The fertility of the clay lands of this district may also be traced to 
the dopoi:;its of Lower Carboniferous shales to the north of them, which 
arc sometimes highly calcareous, and have included beds of lime
stone. 

G7,acial Grooves. 

Wherever the boulder clay is removed from the slU'faco of the rocks 
upon which it rests, these arc found to be rounded and scored wiLh 
parallel grooves and furrows, caused by the action of ice in motion 
prior to the deposition of the boulder clay. The course of those 
grooves varies greatly in different regions; in the valley of the St. 
Lawrence it is south-westerly, and in the eastern part of Maine south
oastorly. The strim on the rocks in the southern counties of New 
Brunswick exhibit both those trends. .A south-easterly course is 
most prevalent in the western pal'L of Charlotte county, and SOL1th
westorly strim arc most numerous in the v::tlleys east and north-cast 
of St. John. These two general cour ses, as well as the in Lormediate 
ones, will be seen to be related to the contom of the Slll'facc of the 
land in the several districts where they occur; for, as a general rule, 
the furrows conform to the direction of the river valleys, or at least 
arc influenced in their course by these depressions. 

In the following table all the bearings arc corrected to the true 
meridian. Such strim or grooves as have boon observed by Prof. 
L. W. Bailey arc marked with an asterisk; those taken by Mr. R. W. 
Ells are indicated by an obelisk. Grooves described as "other strim" 
arc generally older than those recorded in tJ:io margin :-



No. 

2 

3 

4 

5 

6 
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• 12 

13 

14 

15 
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No. 1 'r.rnLE OF GLACTAJ. GROOVES. 

PARISll. 

Prince William . 

Manners Sutton. 

" 

" 
" 

" 

St. Stephen .... . 
St. David's .... . 

" 
St. Croix ...... . 

" 

" 

" 

" 
St. Andrew's . . . . 

Pembroke ..... . 

" 
Eastport ...... . 

West Islet; ..... 

" Dumbarton .... . 
St. Patrick .... . 

" 

LOCALITY. Ex- Course. 

S. W. part of York County. 

On E. & N. A. Railway, 3 miles S. W. 
from J\foAdam Junction •............ 

S. end of ridge running N. W. from N. 
end of Oromocto Lake. Latest strim 

posure. 

S.45° E. 

S. 60° E. and S. 40° E ............ . . . S. W. S. zo 0 E. 
Harvey Settlcment,-road leading to 

Lcster's mill. Latest strim S. 45° E. 
and S. 50° E ...................... . 

Harvey Settlement, chapel in. Latest 
strim i:l. 45° E. (few) . ............... . 

Cork Settlement ridge, one mile north 
of Cork Station. Latest strim 8. Z0° 

E. {
S.Z0° E . 
S.10° E. 

S. Z0° E . 

E. (few) .......... .•..... .......... E. S. 30° E. 
Cork Station .... .....•............... S. W. S. zo0 E. 

Oh1trlotte County to and including .lllaga
guadavic Valley. 

Dennis Stream, l~ miles from ......... . 
Oak Bay, east side of, opposite S. end of 

Roger's I sland. . . . . . . . . . . . . . . . . . . . .. W . 
On St. Stephen Branch R.R., Meadow 

Station ........................... . 
Bradford's Cove. Latest strim S. 10° E. 
Shore of St. Croix River, opposite Doucet 

I sland. Latest strim S. Z0° E., in a 
valley ...... ....... .............. . 

Chamcook l\iountain, W . end of, under 
cliff overhanging about 60° .... . . . . . . W . 

Chamcook Lake, E. shore of, on E. side 
of a l edge that overhangs zo 0

• Strim 
converge from N. W. on the over-
hanging face. . . . . . . . . . . . . . . . . . . . . . . E. 

Chamcook Lake, near outlet. Latest 
strim S. Z5° E . . . . . . . . . . . • . . . . . . . . . . W . 

Chamcook Cove, E. side. Latest strim 
S. 10° E. .... . . . . . . . . . . . . . . . . . . . . . . S. W. 

Village, State of Maine, U. S...... . . . . N . 
Rivcr,West Branch, State of Maine, U.S. 
St11te of Maine. Broad Cove-N. E. 

slope of a rounded ledge S. 60° E. 
On N. W. slope of same ledge. . . . . . . N. 

On Deer Island. Other strim S. 65° E . 
Pcndleton's Island, N. E. end of...... . . S . W . 
Wicher Ridge, south slope of. . .... ..... S. W. 
Boca0ec Bay, head of. Latest strim S. 

10° E. ; other striro S. zo0 E . ; oldest 
strim ............................ . . 

Near by, on ledge protected by a higher 
ledge to the N .. .......... N. 70° E. 

Bocabec Bay. E. point of last strim S. 
5° E.; other strim S. Z0° E .• ... . . .... w.N.W 

S. 50° i.,. 

S. 45° E. 

S. 40° E . 
S.40° E. 

S. 5° E . 

S. 10° E. 

S. 50° E. 

S. 45° E . 

S. 50° E. 
S.40° E. 
S. 50° E. 

S. 55° E . 
S. 50° E. 
S. 65° E . 
S. 60° E . 

S. 40° E. 

S. 40° E. 
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No. 

~ 25 
26 
27 

28 

29 

30 

• 31 

. 

32 

33 
3 .1 

35 

36 
37 

38 

39 

w 
41 

·12 
43 
44 

·15 

46 

•17 
·18 
49 

50 
51 

• 52 
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:\To. 1 TABLE OP GLACIAL GRoovv.s.-ContinuPd. 

PARISIJ. 

" 

" 
" 
" 

St. George ..... . 

·' 

" 

" 
'· 

'· 
Pennlield 

" 
" 
·' 
" 
" 
" 

" 

Ularenclon ..... . 

" 
" 

Lepreau 
Lepreau 

LOCALITY. Ex- Course. 
j)OHUl'C. 

Bocabec Lake. North side of last strim 
S. 35° E .... S. W. S. 25° E. 

Boca bee River. Other strim S. 55° E ... . E. H. 4-5° E. 
Boc11bec Bridge. Other strim S. 70° E .. . N.W. S. 30° E. 
Duncan road, l~ miles N. from 'l' urner's 

miils...... . . . . . . . . . . . . . . . . . . . . . . . . N. E. S. 25 E. 
Digdeguash Valley, near N. end of Dun-

can road. Latest strim N. 70° E. . . . . E. S. 30° E. 
Digdeguash Basin, W. of mill at, in deep, 

narrow valley; course S ............ . H. 30 E. 
Hill between l'iskahegan and Jllagagua-

davic River, N. slope of...... . . . . . . . W. S. 60° E. 
J\fagaguadavic River, mouth of estuary, 

N. side, on steep ledge .. ....... ..... S.S.W. s. 80° E. 
N car by, on another ledge ; other strim 

S. 55° E .............•..... • ....... i-i. 60° E. 
Cre,;k, on south side of estuary of J\Iaga-

guadavic River ...... . .............. N.W. i-i. 85° E. 
J_,ctite, mill -cove Brook, at .. ....... .... N.W. i'i. 60° K 
Letite Ilarbor, head of. Last strim S. 

75° E.... . . . . . . . . . . . . . . . . . . . . . . . . . N."\\T. H. 25° E. 
Magaguadavic River, falls of. Other str im 

S. 80° E ........................... S. W. i-i.60° E. 
Lake Utopia, W . side of.... . . . . . . . . . . . S. 20° E. 
L'Etang B.iver, N. W. side of basin at 

bead of. Later strim S. 80° E ........ N. E. 1-i. 60 E. 
L'Etang River, S. W. side of basin at 

head of. Later strim S. 80° E. ....... W.N.W 8. 60° E. 
L'Etang River, E. side of basin at bead 

of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. S. 15° E. 
L'Etang River, ridge S. E. of . . . . . . . . . . N .W. 1-i. 5° E. 
L'Etang River, E. side of narrows of. 

High hill on W...... . . . . . . . . . . . . . . N. S. 60° E. 
L 'Etang Harbor, Bliss Island, at.... . . • . N . E. H. 30° I~ . 
Black's Ha1·bor . . . . . . . . . . . . . . . . . . . . . . . S. 60° E. 
Beaver Harbor, Head of. Older strim 

S. 30° E........ . . . . . . . . . . . . . . . . . . . N. 
Beaver Harbor. Ou ridge S. of last. On 

S. E. slope of ridge is a rounded ledge 
4 x 10 x 30 feet, exposed on road side. 
Oldest strim S. 10° W.; latest strim 8. 
80° E. ; chief strim S. 30° E., curving 

H. 60° E. 

to ..............•................. (S. E.) S. 40° E. 
On N. side of ledge are a few later str im 

S. 20° E .......................... . 
Point between Deadman's and Beaver 

harbors ....... . ... . . ... ........ .. . . H. 10° E. 

Charlotte County-Eastern part. 

Bear Brook (broad valley) ............ . N. i'i. 
Sand Brook (narrow valley) ........... . 
McLeod rnad, l~ miles from Douglas 

N. S. 10° E. 

Valley ......... ............... . · ·. N.W. S. 10° E. 
Falls Brook, in an open valley ........ . N. s. 20° E. 
1-1 arbor, north side ................... . s. S. 10° E. 
Basin, eastern end . . . . . . . . . . . . . . . . ... . w. s. 20° E. 



No. 

53 

54 
55 

56 
57 
58 

59 

60 

• 61 

62 

• 63 
64 

65 

66 

67 

68 

69 
70 

71 
72 

73 

74 
75 
76 
77 

78 
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No. 1 TAnr.F. OP GL.1cr.1r. GrrOO\"F.s.-Collti1111cd. 

PARIS II. 

Blissville 

" PetersYi I le ..... 

" 
" 

Uagetown . .. .. . 

Hampstead ..... 

Northfield ..... . 

Westfield 

" 

" 

" 
a rnenwich . .. . . 
Kingston ... . .. . 

" 
" 
" 

Rothcsay ...... . 

Upham . . .. . .. . 

LOCALITY. Ex- Course. 
posurc. 

Sunbury a11cl Queen's Counties. 

Fredericton Junction. E. & N. A. R.R., 
Ridge one mile S . of ............... . N.N.W . H. 5° E . 

8. 25° E. 
8. 20° E . 
S.35° E. 
8. 60° E. 

Forks of Fredericton and Clones road .. N.N.E. 
Fredericton road, E. side of Htony Uidge N. E. 
Parish Church, Headline ITill ......... . 
Ollinville 8ettlement ............... . . 
Wil son road, in Clones Hettlemcnt . . 

Oldest strim S. 35° E. ; chief strim S. 
45° E., curving to ................... (S.W.) H. 40° E. 

E. of Blue Mountain, on s lope to L ong 
Lake ................ ..... ...... .. N. E. H. 35° E . 

Newcastle RiYer, above Yeoman's Bridge N. S.15" W. 

K wg's County. 

On E . & N. A. R.R., 8 miles from Fair-
ville .. ....................... ... . . 

Near bridge over mot1th of Ncrepis Hiver, 
W. side of valley. Strim course 8. 
75° E., bending round end of ledge to 

Near top of hill overlooking this point. 
Brittam's Point, hill H. ·w. of Parsonage 
Hummit of Hill, 525 feet high , n ear 

Land's End ..... .. . .. . . ........... . 
Kcnnebecasis Island, N . side of (R. of a 

ridge rnnning N . E .) ............. .. . 
Kennebecasis I sland, N. E . end of bill 

t o E ............................. . 
Cal'ter's Point, near corner of road to. 

Finer strim cut on points left by these 
grooves and mark the bottoms of these 
grooves. Course of the fine s trim ·w. I 

Milki sh Valley, on its H. K slope. Course 
of valley S. W . ......... .......... . 

These strim found only on faces sloping 
to N.; another fainter set rnn into the 
deeper holl ows and grooves exposed to 
a down-hill thrust from the E. Course 
8.60° W .I 

ll'[ilkish Vall ey, East of. .............. . 
lltilkish Valley, N. side of a low gncissic 

l'iclp;e. Other Rtria' S. 20° E ......... . 
Devil 's Back, N. Ride of, on pp. sandst . . 
On Long Reach road, n ear Whelphy 's 

Beach ........................... . 
AlRo lighter scratches, showing only on 

S. E. slopes ........ . ... .. N . 60° W .1 
Centrevillc, easte rn uasc of hill ( 500 

feet high) to S. of. ..... ............ . 
Centrcville, J1ill to K of (Midland road) 
Bostwick's Brook, on Loug Reach ..... . 
Bellisle Hay, S. side of .. .... . ........ . 
Golden Grove Settlement, S. side of 

valley ...... . ....... ... . .. ...... . . 
Barnesville, road going E . from, hill on 

8. 40° E . 

8. 65° E . 
E. I~.! 

K. 20° F.. 

S. 10 E. 

R. W . S.30° W. 

S.S.W. S.20° W . 
s. 

N.W. S. 15 E. 

S.W. S.20 E. 

W . :::>. 50° E. 
N. S.25 W. 

S. \V . S. 5° K 

J~. 
w. 
N . 
N. 

N. 
N . 

S. 20° E. 
8. 5° E . 
S. 5° E . 
8. 15° E . 

f;. 5° E . 
S.15° E. 
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No. 

; 79 

• 80 

81 

82 

83 
84 
85 
86 

' 87 
88 

89 
• 90 

• 91 
• 92 

93 
94 

95 

96 

97 

98 
99 

100 
101 
102 
103 
104 

105 
106 

'107 

'108 

109 

•no 

·111 

112 
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No. 1 TAB!.>:"" 01,\CIAL GrwovF.s.-Contimicd. 

PARISJI. 

" 
" 

Hammond 

llfusquash 

·' 
" 
" 
" 

Lant'aster ..... . 

" 

" 

" 

" 
" 

Cmuleton 

" 
Simonds ...... . 

" 
" 
" 
" 
" 
" 
" 
" 
" 

" 

" 

" 

" 

" 

LOCALITY. 

Barnesville, same road, 2 miles E. of last, 
on ri1ge facing a deep valley running N 

Ilill N. of McCoy's corner, on oppoHite 
(E.) side of last-named valley .. .. ... . 

John ·wallace's, 1 mile E. of Walton 

Ex
posure. 

E. 

Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. 
W. branch Musquash River, at Mill 

Valley, E ................•......... N.N.W. 
Village, at McGowan's Inn ... - . . . . . . . . . S. E. 
MuSl!Wt"h Harbor, ·w. side of Narrows . . E. 
Musqnash Harbor, Conuor's Cove, E. side N.W. 
Musqnash Harbor, Jfrenchmau 's Creek, 

at bridge, in narrow valley. Other 

Course. 

S. 10° E. 

s. 10° F,, 

8. 65° E. 

S. 50° E. 
S. 20° K 
S. 40° K 
8. 30° E. 

strim i':i. 5° E.... . . . . . . . . . . . . . . . . . . . N. S. 20° E. 
Spruce Lake, near onUet . . . . . . . . . . . . . . N.W. S. 40° E. 
Pisarinco Cove, Mill Creek. Other 

stria' S. 50° E .......... .. .......... N.W. S. 40° E. 
Pisariuco Cove, N. side ............... . H. 35° E. 
Ou E. & N. A. RR., 4 miles from Fair-

ville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 40° E . 
South Bay Mills. Other strim S. 15° E. N. E. S. 40° E. 
On E. & N. A. R.R., 3 miles from Fair-

ville .............................. N.N.E. R. 30° E. 
W. encl of Suspension Bridge .......... N.N .E. R.24° W. 
Rand Cove road. Rtria', on a steep ledge 

sloping N. W., deflected to S. S0°from (N. W) S.40° E. 
Queen Rquare, on ledge sloping N. 

Other strim S. 4° E ................. . N. E. S. 2° W. 
Belltowcr Hill , under steep ledge facing N. H. 1°5 W. 
Same place, top of hill ............... . S. 4° K 
Lawlor 's Lake, ~ummit of valley at. 

Other strim S. 20° W. ; faiute1· Htria' S. 
30° W. and S. 45° W ....... ... ...... N. E. s. 35° W . 

On Black River road, 3 miles E. of St. John W. S. 2" W . 
Ou Black River road , 1 mile N. E. of 

Mispec Bridge ................. .. .. . 
Mispec Harbor, in valley rnnuiug R.S.W. H. 
Mispec, 'l'homas's Cove, near road . . . . . . N. 
Black RiYer road at Brandy Brook .... . 
Beverage Cove road. Other strim R ... . 
Beverage Cove road, descent to Bay of 

R. 35°W. 
K. 15° W. 
S.40°W. 
K. 20 W. 
S. 15° W. 

Fuudy. Other strim S. 35° E.... . . . . S. E. H. 50° E. 
Thompson's Cove road . . . . . . . . . . . . . . . . H. 30° E. 
Thompson's Cove rond, slope to Bay of 

Fundy ........................... . 
Negro t::iettlement, N. side of Ynlley of 

Black Uivcr. . . . . . . . . . . . . . . . . . . . . . . . S. 
fliberni::t road, 3 miles S. of L. Lomond 
llfountnin road to Black River Rettle

S. 40 E. 

H. 40° E. 
S. 50° E . 

ment, nt Bloomsbury Mountain....... S. W . 8 . 25 E. 
Hibernia Settkment, ~ mile N. of 

Dougherty's Inn.... . . . . . . . . . . . . . . . . R. 
Uihernia Settlement, }, mile S. of 

Dougherty 's Inn. Th1~ee sets of strim, 

H. 20 E . 

S. 10° E., S. 25° E ., and.... . . . . . . . . . . W. S. 20° E . 
Lake Lomond, N. Hide of First Lake, at 

thoroughfare to Sceond Lake, ...... .. S. E . S. 20° E . 



No. 

113 

•114 

tll5 

tLJ 5 

tll7 

t11 8 

tJ 19 

tl20 

SOUTIIERN NEW BRUNSWICK. 

No. 1 TABLF. OP GLACIAL Gnoo\'Es.-Continucd. 

PARISII. 

" 
Rt. Martin 's . .... 

Elgin( Albert Co) 

Hop •well . . ... . 

" 

" 
Coverdale .. ... . 

Dorchester ..... 

LOCALITY. 

Lake Lornond, N. side of Third Lake, 
near Lake level ...... .. ... . ..... .. , 

Hill W . of lJ,mry's Lake ..... ....... . . 

A lbert and lfTestmoreland Counties. 

On road from Elgin to New Ireland. on 
mountain S. of Caldicott's Inn. Other 
strim :::; . . . . . . . . . . . . . .. .... .... .... . 

Road from Cmryville to IT opewell Hill, 
top of a high hill .................. . 

Woodworth 8ettlement, N. of Hopewell 
Hill, near top of table-land ... ...... . 

Ro:id from Hopewell Corner to German-
town Lake, in a valley . . .. .. . . .. ... . 

Dawson Settlement, ~ mile S. of Turtl e 
Creek, on flat table-land ............ . 

Budreau Quarry. Other strim S. io0 E .. 

9 EE 

Ex- Course. 
11oi:i ure. 

s. 
E. 

N. 

S. 20 E. 
H. 

S. 10° E. 

S. 15° W. 

S. 25° W . 

s. 40° w . 

S. 60° E . 
s. 

In the above table Lhere arc a large number of examples (No. 1 and 
Nos. 7 to 46) which f.lhcw the pcrsistency of the south-easterly trend 
in the glacial grooves near the United SLates bol'der, the mo;;t caRicrly 
courses being those in the parishes of St. George and Pcnnfi ckl. 
A110Lhot· group of lin cl:l (Nos. 47 to 55) which avcl'agc only 15° casL of 
so11Lh, is that which crosses the granite bills where they arc widest. 
They arc in the 1-lOnth part of Snnbury and ea:;t part of OharloLlc 
counties. The strim cast qf this (Nos. 56 to 59, and 61, 53, and 82 to 
92) descend through the crosR valleys in the direction of Lhc St. John 
River. A fourth gl'oup of strim is that which crol:lses tbo p011insula of 
Kingston, and the hill ranges eastward in Ifampton and Upham (Nos. 
64 to 80, 108, and 113 to 114), where the m·eragc is 10° cast of south , 
with a few westerly com·scs in the deeper valleys. A fifth group of 
sLrim includes grooves around the city of SL. John and ea:sLward of i L 
(as Nos. 93 and 95 to 103). These exhibit the greatmit amount of 
wmiting (average south 20° west), being directed toward Lhe harbor 
and roadstoad of SL. John. Jn the sixth group a return to an easterly 
trend (average SOll Lh 36° cast) is observable in Lhc 1-itrim on the land 
east of St. John hai·bor, sloping toward the Bay of Funcly. (Sec N 01:1. 

104 to 107, and 109 to 112.) 
1'hesc tieveral cout·tics cxhil>iL the inf-!uence of the hills and valleys 

of Lhe ou.Lhern counLics in diverting Ll10 striating force from a direct 
southerly course. Some unusual dcparLu1·cs f'rom the normal course of 
the strim, in several of theHe g rnup;;, may have a bcari ng on the 
que:;tion of final or local glaciation in this region. St1ch arc os. 22, 
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28, 37, 38, 45, 62, 67, 68 and 72; and the plasticity of the striating 
force may also be inferred from the peculiarities of Nos. 12, 13, 62 
and 94. 

The course of the groo•es in the south-western part of Charlotte 
county, nppcars to bo connected with the peculiar conformation of the 
sea botLom in the part of the Bay of li'undy which cxtcndH in front of 
the group of islandi:; in the paritihes of .. West Isles and Gra11d Manan. 
To the south-east of these islands there is exceedingly deep water, 
forming a gulf or nbyss more than a hundred fathoms deep. Ji iH 
widest toward the Nova Seo Lia 1-lhorc, where the dcHcent to the boiiom 
of the gulf is very steep, there being IOO fathom:; at Brycl' J;;land, 
half-a-mi le off the north-wmit ledge. A tongue of deep water ex Lends 
from the abyRs in the direction of Lctitc passage, aml toward il, and 
the deeper water beyond, Lhe glacial grooves in that part of the county 
converge. 

II.-MODIFIED DRIFT. 

A correct knowledge of the relation of the different mcmberR of the 
second gl'oup of surface deposit is of much importance, when for 
purpo:;es of drainage, road building, etc., it becomes necessary to break 
up the covering of loose materiah; which rest upon the Rtuface of the 
solid roclrn in thiH region . A definite order prcvaili; in the succci;sion 
of the different members of thiR group (M:odifted D1·ifL), which gives 
the cl uc to the natural drainage of Lhe land, and to the proper pol4iLio11 
for sinki11g wells, locating drains, etc., but which iR apt to be misunder
stood, owing to the way in which grav-clly hillockK and ridgeR of the 
okleRt membor of the group rise abruptly above the level flals or 
rn1dulnting su rfaces fo1·mcd by the beds of the second member. 

This member usually consists of clay beds impcrviouR to water, and 
hence from its upper edge ov-crlaid by sandy beds, or from the lower 
edge, which often rests upon sand or gravel, Rprings are apt to ril4C 
and flow off. M" ucli money is ofLcn fruitlessly expended in sinking 
water-wcllR, which might be saved by even a rudimentary knowledge 
of the relatiorni of the various porLionH of the surface dcposi ts Lo each 
other. 

So also in the matter of choosing Kites for brick-yaeds, much advan
tage would rcFmlt to Lhc manufacturer if more attention were giYcn Lo 
the composition of the clay bed;; of this group, for they not uufre
quently contain within Lhemselves the proportion of clay and sand 
suitable for the manufacture of bricks. 0l' ;;poLs could be chosen whc1·e 
the sands of the upper member of the group arc in contact wiLh the 
clay bcdR, and supply the nceesRat-y quantity of Rand. AtLempi.i:! are 
some times made to operaLc brick-yards where neiLber of these comli-
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tions arc fulfilled, but where the sand for mixiug with the clay has to 
be brought from a considerable distance. 

In many places there are areas of arable land which remain wet, 
cold, and unproductive, owing to the fact that such areas are underlaid 
at a Alight depth by clay beds forming shallow basins which hold the 
water and saturate the porous soil which covers them . In this case, 
as well as that referred to above, where springs come from the upper 
or undo1· smfaco of the clay beds, a judicious system of drainage would 
greatly improve the land for agricultural purposes. 

!.-Stratified Sand and Gravel. 

('Syrtcnsiau Deposits.) 

This member of the Modified Drift Tests immediately upon the 
Boulder Clay, and there arc sections at the coast whore a gradual 
change from the mingled materials of the latter group to the grey 
straLified bods of the former is marked by Lho occurrence of a few 
irregular, alternating bods at the lino of contact. Some of those layers 
being rod boulLlet· clay, and oLhors grey gravel and sand. In the flaL 
interior of Now l3runswick this member oomiists largely of sand beds; 
buL in the valley:-; among the souLhorn hills much coar;;e material is 
mingled with the sand, and in nanow, confined valley:-; tl1e deposit iH 
apt to be compm<od largely of gravel, and to con Lain great numbers of 
bouklorn more OL' leRs rounded and the strim obliterated. The beds are 
di sLinotly stratified and ofLen obliquely laminated. They arc mostly of 
a grey or brownish color, owing to the fact that the clayey particles 
have been sorted out by the acLion of a swiftly moving outTont of 
wato1-. In secLions such as may ofLon be seen in banks along the sea
coast, where the whole series of surfa ·e deposits is r epresonto<l and 
well exposed, this member shows as a grey band separating the reddish 
boulder clay beneath from the red Leda clay in the uppel' pa!'t of the 
SOl'LOH. 

0\'01· the open plain of the intel'ior of N ew Brunswick the >1a11d beds 
arc Lhin and mostly concealed by Leda clay, buL among the hills south· 
ward of Lhis plain, where the valleys are deep and narrow, and the 
cutting power of the ourrenL which sorted out the sand was brought 
into more acLivo play, the arenaceous deposit shows itself from beneath 
the clay in the form of gravel ridges and domes, and becomes more 
conspicuous than in the flat country further norLh. 

'M:i,rine Sho:i,ls or Banks. For meaning and use of this name, see Can. Nat., vol. 8, No. 2 
p, 106, 

6 
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The ridges or kmnos vary in form according to their relation to the 
neighbouring hillH, and to the valley::; and gorges between them. The 
principal forms arc: 

lst. The Weather Shoal. Thi;; is foLU1d on the north side of a hill , 
or on one or both sides of the northern on trance to the gorge or val Icy; 
it u._ ually has a rounded form, s lopes gently down to the low land in 
front, and often has a hollow behind it, partly Hopara1.ing it from the 
solid rock of the hill side. 

2d. The Lee Shoal. This has gathered behind a bill or the outlet 
from a valley. 

3d. The Centre Shoal. This is an aooumulatio11 of g1·avelly matol'ial:::i 
fo l'lnod in the onlal'gement of a valley or in the open ,;pace beyond it" 
outlet, or upon the tops of rocky ridges. Giants Graves and TF!talc
/)(/ ;:ks arc loca,l namoK for vm·iotioR of this typo; the form or arc ;;ma! I, 
with stoop sides, and consist w~ua,lly of gravel throughout their wliolo 
depth; while the latter arc large, gently rounded, and have usually a 
substratum of boulder clay. 

4th. Horseback, Boarsback or Escar. This type of g1·ayol L:ink 
mmsally extends along the top of rounded ;;laLo ridges, forming a CI'ORt 
somotimoi; many miles in length; or it forms a connecting Lank 
between noighbomi ng hiJ ls, Or the oppm;ito i;[opOR o(' the Vfl i il',Y>l. 

There is an ondlosH val'ioLy of intol'modiato form;; connecting tho'4o four 
typefl of g 1·avol ri<lgoR, due to the varied action of the cu!'ront~ by whieb 
t hey wore accumulated. 

A doscl'iption of the moRt charactol'istic of the gr:wol ridges ot· 
lmmos, iH given in tho following table, in which all the bearing,; arn 
COl'rected to tho Lrno meridian. ·when two O L' mol'o oom·soH :no given, 
tho fil'::;t i::; that of Lho nol'thorn end of Lho ridge. RidgoR obsc1Ted Ly 
Prof. L. W. Bailey are marked wilh an a::;Le!'i~k; tho. e noted by .!Ill'. 
R. W. Elli:! with an olielisk. 
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No. 2.-'l'ABLE oF KAMES AND GRAVEL RrnGES. 

No. PARISII. 

1 Prince William 

:l Rt. Jmncs .... . 

'-3 (( 

4 " 

5 ,, 

6 RL. Patrick . . .. 

7 " 

8 

H '' 

10 " 
11 Dumbarton .. 

12 fit. George . . .. 

tl3 Clarnndon . ... 

il·I Penn fie lei .. . .. 

15 St .. George .... 

16 Pt>nnfield ..... 

1 7 " 

18 l\fosquash .... 

19 

20 " 

LOCALITY. 

One mile S.W. of l\foAdam ) 
June. (E. & N. A. R.R.) 1l 

at E. end of a g ranite r 
ridge . ......... . ..... J 

St. Croix River, W. side of,} 
extending from Little 
8imRquich to Kean's . . . 

E. side of Canons River, } 
on high land at upper 
encl of Lynficld road .. 

On road to Oak Hill, scpa- ) 
rating Cranberry Lake I 
from the source of Mo- l 

aunes Rtrcam. A 1·idgc r 
in two parts, Reparated J 
by a hollow running 8. 

On road to Bass wood Ridg·e } 
three miles 8. of the 
last ................ .. 

ValJ ey of Digdeguash Riv.} 
A series of ridges cross-
ing the valley ........ . 

Clnrence Ridge, mostly of} 
boulder clay ......... . 

M~~~~o'.~ ~i·d·g·c· ~: ~~.~'.~r~ } 
A lower and flatter ridge, } 

S. W. of llforrison Ridge 
and mostly boulder clay 

W. of Bob<'c L ., fiat-topped . 
E. of FI ume Ridge, in val-} 

ley of Magaguadavic R. 
Va lley0fllfagaguadavic R. , } 
bc~weenJ'orncroy Bridge 
and Piskahegan R i vcr. . 

8. W. corner, E. oJ Jlic-} 
Dougall Lake ........ . 

From 8. end of Clear Lake,} 
along west Ride of Popo-
logan River .......... . 

Lake Utopia, S. of (parallel ~ 
but leRs conti nuoufi 
ridges N. anrl S. of these) 

Below Uripp's Mill-strea.m, } 
on road to Black 's Ti ar. 
bot· ................. . 

Pcnnli <· ld Ridge, southern} 
end of. ........ ...... . 

J\l uHq11aHh River, W. of, on} 
post road to Lcp1·eau ... 

S. of l\1nsquash Marsh (E. } 
oflast) . . .... ..... . . . 

Mnsquash Ilarbor, west of} 
"N arro"'S " .......... . 

T.Jength 
Kind of ltidgc. in Direction. 

Crescent-shap
ed Jee-shoal s 
and whalc
backs. 

Horseback 
(two courses) 

Ilorseback. 

Whale back 
and 

Horseback. 

miles. 

A sharp whale- } 13 { 
back. 4 

Giant's graves, } { 
whale back & 2~ 
w1.mthcr shoal. 

Whale back. 2~ 

Whale back. 

Whale back. 

Whale backs 
and 

horscbacks. 

A succession 
of Karnes . 

Horseback. 

Horseback. 

Whale back 
and 

weather shoal. 

Giant's grave. 

Gravell y 
plateau. 

Gravel ridge . 

Whale back. 

Whale back. 

l~ 

l~ 

S. 50° E. 

8. 30° E. 

S. 20° E. 

S. 40°E. 

S. 50° E . 

S. 45° E. 

S. 45° E . 

8 . 25° E . 

s. 40° E. 

R. 35° E . 

8. 40° E . 

S. 40° li; . 

8. 40° E. 
8. 50° E. 
8. 30° E. 
S. 45° E. 

about 
s. 40° E. 

i'i. 30° E. 

S. 30° E. 

8. 40° w. 

s. 50° w. 

w. 

8. 65° w. 
8. 80° W. 

S· 45° W . 

S. 55° W . 

s. 60° w. 
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No. 2.-TABL>~ OF KA~IES AND GRAVEL RIDGF:S.- Conlinued. 

Length No. PARISH. LOCALITY. Kind of Ridges. in Direction. 
miles. -- -

21 Lancaster .... Pisarinco, ridge ending at} Flattened } .. { R. G0° w. Negro Head ........... gravel ridge. 
22 " .... Manawagonish, 1 on g e s t } 

}1! { 
l!'iattened eourne of Kames,on Post-

hors~back. R. 50° \\'. 
road to Musquash .. . .. 

23 Simonds .... . Mount Prospect, top of. .... Whaleback. I s. 45° w. 2 24 " .... E. side of Otter Lake. (For l 
comses and distances of 

} ,16{ 
w. 

continuation of this I Horseback. 
horseback, see end of R. 65° W . 
table)' ..... . ... ....•.. 

25 " .... Be1~ac~o;~~1 .. ~i ~I: .. ~~~ } 
Horse hack and } t{ s. 20° E. 

whaleback . R. 10° W . 
26 " .... Head of Loch Lomond, on l 

road to Golden GroYe, } .. { several parallel ridges ~ Lee shoal. s. io0 E. 
at lower levels on hill I 
side .. ... .... ....... . J 

27 Westfield .. . .. Carter's Point, on Long } } i{ R. 20° E. 
Reach, St. John River, Whale back . 
height about 100 teet .. . S. 10° W. 
A lower ridge on W . side } 

W. or E. of this . ... . .......... 
28 " .... N. of Harding's Point, W. } Round flat . } !{ end of Long R., 120 feet topped centre . ... 

high (aneroid measurc't) shoal. 
29 " .. .. Ridge S.W. from Harding's } Triangular } ~ { H. 65° E. 

Point, l l!i feet high (an-
whaleback. eroid measurement) .... ~-

30 " .. .. Brundage's Point, S. of, on } Whaleback, 

}1 { H. 30° W. 
slope of land up from horseback, s. 20° " ' · W. shore of St. John R. whaleback . R. 20° I ~. 

31 Kingston ..... Clifton, S. of Waddell 's} 
Centre shoal. } .. { H. 20° \\T . Lake (short) ......... . 

32 " . . . . W. of mouth of Bostwick's } 

} t{ Brook (along road side) Whale back . R. 2r; 0 W. 
about 150 feet high . . .. 

33 " .... ce;~~~~:~~l~'. -~~J~~ ~~-~·~'.I~ } Stony ridges. } i{ H. 30° W . 
• 34 Upl1am ...... Bru·nesviJle, opposite Dr. } 

} ~{ R. 5° W. 
Brody's, ~nd southward Horsebacks. 
toward rn 111 .••••••.•• . s. 35° w. 

35 " .... In valley of Germain Br'k .. Wbalebaek. .. i:i. 60° E. 
36 Hammond (or Crossing yalJ ey of Ham- } 

} ~ { Sussex) .... mond Ri 1'er, one mile be- Horseback . . ... 
low Fowler's Inn ...... 

•37 " .... John Wallace's. Ridge N.} } i{ ot Walton L. (Course of i:i. 45• ·w. 
valley N. 10° E.) .... , . 

North of Otter Lake, in St. John county, and separating iL from a 
marshy tract dotted wiLh po 11<l t:1, is a remarkable horseback, over which 
runs the road to Loch Lomond. lL begins on the W. side of the outlet 
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of the lake, abont 100 paces from No. 24 of the above table. Prof. 
Bailey gives the following courses and distances:-

78 paces (j}) S. 81° W. 40 paces@ S. 64° W. 
20 " S.68° W.} 88 " S.6l 0 W.} L.onboth 
86 " S. 68° W. Znd outlet of L. 108 " N. 72° W. sides. 
65 " S.73° W.}OttcrLakcon 78 " N.64°W.}S.slopcofrictgc. 
72 " N.89° W. left. 75 " S.45°W. ~3~~ssenclof 

] n Lim region covered by the kamcs descl'i bed in this table there :we Three tracts of 

three lrads, each characterized by certain peculiarities in the ridges. gravel ridges. 

In the middle l!'acL, which includes the Oromocio and Nercpis valleyR, 
the ridges arc mostly short and il'rcgulal', and none arc rccol'decl in 
1.his table. In the other two tracts they arc longer, more corn;;picuous, 
and frcqucn Lly coincide with the course of the rocky ridges beneath, 
but wb ilc in the western tracL they arc directed Lo the south-casL, in 
the castcl'n they generally trend to the south-we t. It wi ll be seen 
Lhat tbc we Lorn group of souLh-east lrnmos occurs in nearly the same 
clistricL as the firsL group of g lacial gl'oovc::;, anJ. the ridges coincide in 
direction with the course of the grooves; but in the castcm di,·trict, 
near the coai>t, there is a wide difference between the course of the 
grnYcl ridges and Lhc strim or grooves, the two rnnning nearly at righL 
angles with each other; or, as at Lake Utopia, clivct·ging still more 
widely. 

Lake Utopiu discharges by a deep narrow channel into the l\faga- Ridges atLakt 

guaclavic above i l lower falls, buL is divided only by a gravel ridge Utopia. 

from Lide level aL L'Etang River. The dividing kamc is a compound 
one, conRisting in its eastern pal't of a whale-back or centre shoal, 
and in itti western of a weather shoal icrminati ng against a slate 
ridge, the Lwo gravel ridges being partly separated by a shallow 
dcprci>sion. 'fbc centre shoal begins back of Rcardon's Corner, wiLh a 
com·tie south 45° west, and icrminaLcs in a point directed south 55° 
west; the connected weather shoal runs south 50° west against the 
ridge of clay slate. In a hollow south of the weather shoal, on the 
wcsL side of L'Etang River are the strim Nos. 37' and 38 of the fin;t 
table in this reporL. The courses of the lrnmes and the grooves, there-
fore, diverge at this place as much as 120°. 

The kame• in the parish of Lancaster also diverge at wide angles Ridges in 

from the course of the glacial grooves. The gravel banks and ridges Lancaster, 

begin to the wcstwa,rd of Carleton Heights and the hills about the fa ll s 
and narrow::; of the St. John River. There are several ranges of kamcti 
in this parish, of which the most southerly begins with a lee-shoal 
west of Carleton lleights. Its surface, which has been worked over 
and levelled by the sea, extends south 25° west, and is slightly over-
lapped by a small weather shoal jutting ot1L from a lower hill beyond. 
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Sandy flaLs back of Sand Cove scparaLe Lhis bi! I from another weather 
shoal which ritics gradually Lo Lhc rounded ridge tcl'minaLing at 
Sheldon Point. Tbc \vcstcrn end of this ridge shew::l a well-defined lee 
shoal cuL across obliquely by the Hca, and cxhi biting one of the most 
instructive sections of the sul'faco deposits to be soon near SL. John.* 

Toward Sheldon Point the boulder clay may be soon rcl:lting npon 
striated leclgoH of IInron ian rock, and snccccding Lho clay woi;Lwal'd 
are bods of boulders and gr:wol, r;howing by their overlapping layers, a 
westward moving current. The ,;welling outline of the bn,uk is i;ccn to 
be due Lo Lhc thickening of the laycrn over the axis of the Imme; and 
the whole is covered by beds of lcda cln,y with characteristic fossilr;. 
The strim of No. 94, of the first table in this report, which run trans
verse to the n,xis of the kamc, arc on the north side of the " lowcl' hill" 
near Sand Cove mentioned above. The various pal'ts of this kamc arc 
separated from that next northward by a valley filled with Leda clay 
and marine alluvium. 

The middle ridge or kamc is higher or more continuous than the 
last, and has been cut down to a nearly uniform level by the action of 
the sea. It has along its southern face a distinct raised beach extend
ing about five miles to the westward of St. John. At points where the 
ridge has been cut in making excavations, iLs structure n,ncl the changci:; 
it bas undergone mn,y easily be perceived. Originally the kamc con
sisted of a series of rounded ridges, in the hollows of which Leda cby 
wn,s aftcrward deposited; although the cln,y abounclti in boulders at 
some points and elsewhere is sanely, it is a pure clay in more sheltered 
places, and is recognizable by the red color of the mud iL conLai ns. 
Ridges and points of Lhc pLu·c olive-grey gravel of the kamc project 
upward into, and sometimes through the red deposit, where the 8ubsc
qucnt action of the waves has worn down both scLo; of beds to a uniform 
level and covered them with a sea-beach several feet in thickness, mn,do 
up of Lhc ruins of both deposits. 

The larger size and the continuity of the range of gravel knolls, now 
worked clown to a nearly uniform level, has served to protect a third 
series of ridges farther north, from the action of the sea. A deep 
marshy or rather peaty hol.low separates iL from the middle kamc. In 
the northern kame there arc ridges shcwiDg two coun;cs, one south 
25° west, the other south 50° west; Lhc latter arc nearly enveloped by 
the former and thus appear to be older. The striro·No. 91 of the first 
table, with a course of south 40° cast, arc at the northcm end of this 
group of gravel ridges, which begins on South Bay. 

'This section is described at page 2-1 t:E unclor" Leda Clay." 
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Digrleguash Rfrer. On the northern Hide of ll10 range of hills through Rjclge" in 

J "I tl . . l b fi . . 11 ll D1gcleguash 'Y 11c 1 11;; Hi ream w1m s e ore cntcnng the sea, there is a Hma va cy Valley. 

about Lwo miJcs wide and Reven long, ac:t'08S whit;b run;;, in an oblique 
l inc, a series of gravel mounds and ridge;; wb ich look as though they 
had 00011 rai::;cd arLific:ially. The monndi:; begin in a bank of g raxcl of' 
the lcc-,.;hoal Lypc, c::rnt down at Lhc wm;Lcrn cnti·ancc of the valley 011 
iLH norLlicl'll Hide 11car .Fall;; Brook. To thiH bank rmccccd. a number of 
mon11ds of Lhc form locally known as "G ianL's Gnwc1:1," one of whieh 
i1:1 used ar: a gl'avc yal'd fol' the pal'i l:l h c: lrnrch near by. 'l'hcsc mou11ds 
extend along the bottom of the valley in the direction of n larger g rarnl 
ridge of a rhombic form lyi11g in Urn middle of the valley. At a mound 
nea1· the bridge over the Digdeguash, and at the rhom bie mound, there 
arc gnwel pitl:!, where the Leda clay bcdb, which fi ll the boLLom of the 
valley, may be Hce11 Lo ril:lc upon and overlap the lower slopei:! of the 
gravel ridge:;. On Lhc ftaL top of th o rhompic mound arc Lwo <lcp1·c ~- Clny- lin ccl 
· ·1 "I · I I · 1 'I I l , 1 I I f' l hollows on the s1on::; tII CL wit 1 c aycy soi . 10 more caster y anu sma et· o L JCHC gravel ridges. 

hati a porous bottom, and the :;o i I il:l 011 ly a heavy loam; buL in th e 
othct· and la1·gc1· one, the Leda <Jlay covering i:; sufficiently thick a11d 
fine Lo pl'cvc11L the rain waLcr from pcl'cobting Lhrough, and hcl'C there 
i ti n suudl pond of water. 

Thi ti large mound is in it1:1 tum co1111ccLcd by oLhcr sharp, oval 
mound:; of Lhe "grnvc" type, with a long gravel ridge cxlcn<ling from 
the bank of the Digclcgua::; h River 11p against the i:!houlclcr of a grnnitc 
hill on the so nLh side of the Yalley. In this bmiin the conrl'c of the 
lrnmcti nearly coinc ides with the g lacial groove::;, as may be seen by 
comparing No. 28 of the firnt tab le with No. 6 of the second. The 
gravel Jrnol ll:l i 11 thi:; valley appear Lo rc1:1t on the _Leda c lay, bu L Lh c 
r:cctiorn; cxpor:cd on Lhcir ,' idcti show that they really have their bal'cs 
hc11cath the clay. 

~Formation of .lake Basins.-Tbc clay-filled hollows of the rhombic 
mound in DigdcguaHh valley exemplify on a small scale the pro
ccHs by whi ch many lake basins in this r eg ion have been produced. 
The powerful cnrrcnL which threw up th e gravel ridges, made conc.,
pon<ling hollows or basins wherever the configuratiou of the land 
pcrmitLcd free and rapid erosion. In the ba:-;im; thus prepared, Lhc 
Leda clay wal:! snbHcq ucnLly deposited and se rved the purpose of a 
lining impcrvioui:; Lo water, when the land ~mbl:lcqncntly rose above the 
1:1ca. In i:;o mc caRcs the <liHchargc from thcl:lc Jake ba:;ins ii:! over rocky 
ledge:;, Lhc (higher) barrier ridgci; of gravel remaining intacL. Such 
i1:1 the cai:;e with Lake Utopia, rcfol'l'ccl to above. Spruce Lake, seven 
mile:> i:;o t1th-wcst of St. John, and the lake- like cxpamc at the mouLh of 
the St. John River, arc similarly confined by gravel ridges. In other Basin at 

casc1; the di1:1ehargiug stream ha1:1 pierced the gravel ridge; a fine liarcourtLake. 
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example of this is Harcourt Lake, a pond in Douglas Valley, in Queens 
County. The meeting of Lwo cm-rents n,t the ouLlct of this vnllcy has 
caused the gravel which they swept along to accumulaLo near Wolsford 
SLation, whore iL has produced a tria11gular :flat,.toppod bank. Tho 
bank is stoop on tho south-cast, but slopes awn,y gently on the north, 
and aL tho foot of this northern slope lies Ilarcourt Lake. Tho 
discharge from Lhc lake is along the casLcrn side of the gravel ridge, 
which has been cut away by tho force of the stream to wiLhin twcnLy 
feet of the bottom of the basin. At Lh is level the stream losL its exca
vating power, :1Dd the Leda clay lining preserved the lake from further 
diminnLiou of its volume. The Loch Lomond chain of lakes in SL. 
John county, as a.lso Bellisle Bay and Washdcmoak Lake on the SL. 
J olm River and Sherwood Lake and Clear Lake and others on tbo 
south side of the N cropis Hills arc basins, closed in the same way by 
gravel deposits. 

A third class of lakes, or rather ponds, oansod by the formation of 
gravel ridges or banks, arc those without apparent outlet. Those arc 
generally small ponds which overflow and discharge through the sur
rounding gravel when raised by rain above a certain level; they aro 
commonly soon aL the sides of horscbacks, &c. 

Tidal Erosion in the Bay of Fundy. In order thaL a comparison may 
be made of the effect of tidal wear in the Bay of Funcly, wiLh the 
phenomena of the Gravel-Ridge, or SyrLeusian period, I give in tho 
following pages the result of an examination of the soundings in 
various parts of thaL bay, as shewn by the Admiralty CharL. For 
although an ocean currenL, constanLly setting in one dirccLion, cannoL 
be expected to produce exactly the same result in t ransporLing lool:lc 
maLcrials on the sea-bottom ais the tides which :flow al LcrnaLcly up and 
down the bay, the agreement is sufficiently close to illustrate tho 
method by which the gravel bods were built up. 

In the Bay of Funcly the velocity of the tide varies from two to 
three knots at its mouth to seven or eight knots in the Parrsboro 
passage near its head. Near its mouth, on the New Brnnswick side, a 
portion of the bay is separated by a chain of islands, and is called 
Passamaquoddy Bay. These islands present on a small scale a banior 
similar to that which, dlU'ing the period when tho gravel bedl:l were 
accumulated, separated the ocean waters on Lhe norLh side of those on 
the outh side of the southern hills of N cw Brunswick. Pastiamaq noddy 
Bay has two principal outlets among these islands, viz., Quoddy River 
(a salt water sh·ait) and LctiLe passage. The rush of the tide through 
these passes causes a roaring sound which may be heard for many 
miles, and the whirlpools in thorn arc s~rong enough to upset boats and 
careen large vessels; both channels aro foll of deep holes, ledges and 



SOUTHERN NEW BRUNSWICK. 19 EE 

pointed rocks. At Quocldy R.iver the tide passes over barriers having 
only fifLeen faLJ1oms of water aL low tide, yet within, owiug to the erOf;ion 
of the tidal current, there is fifty fathoms in the n:.rrowost and straight
est part, and thirty faLhoms 'vhoro it merges i11io the shallowot· water of 
Passamaquoddy Bay; in the contoUI' of tho twenty and fifteen fathom 
lines, tidal erosion may be traced quilo to the head of the bay on the 
Robbinstown shore, along which runs the channel tbaL couuocLs 
Qnoddy River with the estuary of SL Croix River. 

OppoHito Lho Lotito pa sage, tidal wear on the bottom of Pasi;ama- 'l'id"'I wear "'t 
. . .Lot1 to Passage. 

quoddy B:iy i · oven more consp1cuous. Ono would naturally expect 
to find in this bay the channel of 1mch an imporLanL river as the 
Ma.gaguadavic-tho largo,'t entering the sea between the SL John River 
and the United States border; yet no trace of it can be detected beyond 
the five .fathom lino; on the other hand, the Lida! t rough which begins 
inside the pa sago, wiLh a depth of forLy fathoms, may be traced up 
the centre of il10 bay through the thirLy, twenty, fifLoon and ion 
fathom contom· lines. Evon the small middle patii;ago between Mc-
Mastor's and Pondloton's Islands, has produced a hollow twonLy-fom 
faLboms deep. 

Op})OsiLo each of the main inlets into Passamaquoddy Bay bej·ond 9ontreshoal" 
' m Passama-

the deep water, but immediately in front of these open iugis, there is a quoddy Bay. 

shoal corresponding to the "conLro shoal" described on a previous page 
as produced by Lho ocean current of a former period. And along the 
•lraight roach of the 11orLhorn shore of Deer Island ti ch::umol hns been 
made by the tide, such as the Arctic curro11 L which throw np the 
gravel bods of Lhe po;;L-plioceno period produced aL many poinb; in 
southern Now Brunswick, whore a sim ilar obstacle opposed its course. 

At SL. John, like resulLs have been produced by the flux and reflux of 
the tide in the narrow passage by which thaL river debouches into the 
Bay of Fundy. Although there is only six fathoms at low water on 
Lhe reef which causes the falls (or rapids) at the mouth of the river, 
such is the force of the cunent that trenches of twenty-five fathoms 
deep below the falls, and thirty-throe fathoms deep above it, have boon 
formed. 

In the open parts of the Bay of Fundy, especially in its upper half, Troughs in the 
. . . . . . upper part of 

Lhore arc ridgrn; and hollows seemmgly the result of tidal oroswn. the Bay of 

Thus in the contor of Lhe bay, between Quaco in Now Brunswick and Fundy. 

l\IargaroLvillo in Nova Scotia, there is a depression, outlined by the 
forty-fathom contour line, nine miles long and three wide; it li01:1 just 
between the points of two ridges, outlined by the thirty-fathom contour 
lin o, which extend outward from either shore. Up in Chignecto Passage 
al o, off Cape Enrage, there is a trough scooped out by the tide, which 
is outlined by the thirty, twenty-five and twenty-fathom contour lines. 
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And, further up the same arm, another, in the Cumberland Channel, 
between Peck's Point and Boss Point; this trough is bounded by the 
ten-fathom line, and through it the tide nrns at the rate of four knots 
an hour. 

But it iR in the oaHtern arm of the Bay of Fundy-Minas Channel 
and Basin-that the scouring actiou of Lhc tide is mo::;L com;picuous. 
The curve of this arm to the cast has thrown the weight of the current 
on the eastern shore; and lhoL"e, under Cape d'Or, is a tl'ough ou tlinod 
by the fifLy, fol'Ly and thirty-fathom line,;, scooped out Lo a depth equal 
to that of Lhc deepest pa1·t of' Lhe bay between SL. John and Digby, 
N.S.; yet in the intervening space between St. John and Cape d'Or 
the soundings shoa,l to twenty fathoms. 

Erosion in Passing Ca1)0 d'Or and going farther up the boLtom :-wain riHOS Lo 
lllrnas Channel ' b 
anc!Basin. twenty-five fathoms, but soon sinks into another trough forty fhthomi; 

deep. This extends t:> Capo Split, where a sharp barrier reef; risiog Lo 
within twenty-five fathoms of the surface, again intercepts the Lido. 
Surmounting this reef the current again plunges down into a trench 
fifty fathoms deep, and rushoti along through the Parrsboro' Passage at 
the groaL velocity of seven or eight knots, whore the passage is deepest; 
·bnt slackoni> to five or six knotti, whore, in the more open parts of the 
passage, the soundings ritle to thirty fathoms. Hero the contour lineti 
of thiL"ty, twenty-five and twenty fathoms Lake a bilobatc outline, 
corrm;ponding to the two arms of Minas Basin; at ton fathoms this 
lino is trilobod, shewing the erosive influence of t he tide even in the 
middle of the basin; for these Lhroo indentations answer to the Corn
wallis, Avon and Shubenacadio rivers, as will be soon if the shallower 
conLonr lines be traced. A similar result of tidal erosion may be 
dotoctod in Passamaquoddy Bay, where two tongues of deep water 
extend up from the basin in front of Letito Passage, [on the contour 
lin o of ton fathoms, to Harwood and Hospital islands. 

Grnvol banks Caui;cs similar to those which produced the gravel and sand beds 
formed in the 
sea bottom. underlying the Leda clay in this region now operate to prevent the 

acmtmulatton of mud in the deeper parts of the Bay of J1\rndy. Chief 
among them arc the strong cunonts which have eroded the bottom iu 
the way described above. The great tidal wave which enters the Bay 
of Fnndy is compressed, between the Old PropL"ictor Lodge off Grand 
Manan I sland and the North-vYest Lodge off Briar Island it1 Nova 
Scotia, into a space of twenty-four geographical miles-of which tipaco 
twenty miles has an average depth of 100 fathoms, with a sea bottom 
of rocks and gravel. In thi:; strait the tide runs at the rate of from 
two and a-half to throe knots an hour, but immediately moderates its 
pace when this constriction is passed. In the more open part of the 
bay above this passago1 the bottom becomes more sandy. On the 
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north side it is so only up to ihc fol'iy-faLhom lin e, but on the south 
side lhc bottom i::; Randy ot· g1·ave lly 11p to the t'horc line, owing io tho 
::;wiflcr ClllTCllL along this ::;idc or lhe bay. The violence of Lbe currenL 
in lhc deep trough::; of l\finas Channel and Bm;in occasiotu.l the roughest 
boLLom ob:;ervable anywhere in ll1c bay, for aL Lhc:;c poinL::; rock and 
grnvel compor.;c Lhe bottom over which ihc tidal watcl's run. 

(/Tave! ap1)ca1·::; lo have been gathered 01· exposed on Lhe bolLom by 
Lbe wearing influence of the;;e r-;lrong cutTenls in certain pal'ls of the 
bay; a:;, for instanee, those kinks which lie on cac:h side of lhc deep 
water area casl1 , rd of Grand Mnnan. The bank on ihc New BrunK
wick :;ide is of Hmall extent, is i,;eparalcd from ihc Southern ·wolf by a 
sinus or hollow outlined by the fifteen fathom line, and ruus in an 
ca:sierly dircclion. Scalierccl and irregular tracts of gravelly boliom 
extend along Lhc Nova Scotian shore into comparatively shallow water, 
owing to the swiflnc::is of the tide along Lhc coast. But the most con
siderable gravel bank in the bay is that which begins on the cm;lcrn 
side of St. John Harbor and extends (mostly in soundi ngs of Lwcniy 
to thit'Ly fathoms) nearly to Quaco Ilead. Along thi:; coast ihc tide 
r1111i:; at, Lbc rate of two knots an hour, and Lhc formation of mud-banks 
hcl'e ha:; thus been pl'cvented. A small gl'avcl bank also extends along 
Lho weslcl'n shol'e of Grand l\fanan Island, where lhc Lide runs at Lhc 
rate of three k110Ls. 

Condi lions of tl1e sca-bolLom simi lar i.o tho;;c which prevailed over Mud :.nd clay 

J N . . . l l b J dc11osilcd in r-;onL 101·11 .r cw Bnurnwwk dur111g the pcnot rnarkcl y (, 10 accumula- the quiet 

Lion of Leda cby, now exist in some parb of Lho Bay of Fundy, chiefly waters. 

aloJJg Lhc northern i:;bore; antl noL a few of ibc Hpccic::i, the remains of 
which occur in the Leda clay, still mainLain thcil' cxislence i11 the 
bay. The north :side of Lhe Bay of Fu11dy having Lbc ;;lowc1· run of 
tic.le, and being that along which the principal t·ivcrn cnLcr, ha:; in 
pat·Ls a muddy boLLom. The only mud-bank of considerable volume, is 
LhaL fol'mcd by the :scdimcni which the SL. John River carried to the 
sea. Ii begins aL the harbor of Si. John, and extends westward along 
the coast as far as the small islands call ed The Wolves, its outc1· limit 
coinciding ncady wiLh the fifty fathom line. At the Wolvm; it con-
ncol:; by a narrow neck of clayey boliom wiLh a deposit of mud in 
deeper water, con:,;ii:;iing of the Hcdiment of Lhc SL John and Lhc numc-
roit:s small riveri:; wer;(, of ii in Si. John :rncl Chal'loLic counties. This 
clayey dcpo:sii Jici:;,in Lhc deepest part of Lhe bay cm;(, of Grand lYianan, 
h:wing a widLh of twelve miles off Flagg's Cove; bui it rapidly narrows 
lo the southward and terminates ai the lmit submerged ridge east of the 
Old PropricLor Ledge. To this point the li:; land of Grand l\fanan pre-
serves ii from the rnHh of the strong tidal current which enters the 
bay twice a-day south of Lhai ledge. 
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Narrower mud flats spread along the sides of the bay eastward of St. 
J ohn in (,he shallower soundings. The longest is on Urn north shore, 
and lies between Quaco llcad and Cape Enrage. Another exi ts on 
the opposite side of the bay bcLwccn Cape Chigncc(,o and Sand Cove 
opposite Cape Enrage. Th ese mud banks, however , arc cxcept,ional , 
and of small extent when compared with the whole area of soa-botLom 
in Lhc bay; for elsewhere, even in the deepest pait, the bot(,om iH 
mostly sandy, gravelly, or rocky, (,he coarsest bottom being where t he 
t ide runs with the gr caLc. (,violence. As a ru le, where the movement 
of the curr ent exceeds one and arhalf knoLs, mud is no(, doposikd on t he 
boLLom of the bay. 

2.-Leda Clay (Estuarine DeposiLs). 

The gravels or Syi·tensian beds graduate upward in(,o Leda clay in all 
(,he low-lying part of sou(,h crn New Bnrnswick. Ther e is a g reat, 
variety of composi(,ion in t hese clays, from the pure "brick clay " to a 

fb'~1£~~i~igi:iy~r mass that is compo ed ent irely of sand beds. Near the coast, it consiHLs 
L1sually of finely laminated clay bods, with t hin par(,ings of sand ; but 
among the higher hills of the interior is chiefly made up of sand and 
clay in alLernaie layers. At, a certa in height, which has no(, been 
oxaclly moaslU'cd, but which canllot be far from 200 focL aboYe the 
sea-level, this deposit in the valleys of str eams is composed chiefl y, 
Ho mctimes entirely, of sand. Where this occurs it is difficult to distin
g ui Hh between the throe members of the modified Drift--SyrLcnsian, 
Leda, and Saxicava-all being composed of similar materials. The })Oiut 
at which the Leda deposit in the valley of the .Magaguadavic becomes 
a succession of sand beds, is in Brockaway SeWemcnt, on (,he bouml:1ry 
between Charlotte and York counties. The corresponding point in the 
rnlley of the St. John River will be beyond the district to which t hi s 
r eport r elates, but a similar conui(,ion of the L eda clay was observed on 

Su nd beds in some of its tributaries within the district Thus at the \V cl ford place of clay at · 
the Welsford sta(,ion on the N erepis River there is an excellent example of (,he Station. < · ' 

pa sage of Leda clay into beds of p t:ro sand. It was visible in a sccLion 
of t he clay beds south of the RLation on the west side of the Ncrepis 
River, made at a time when Lhe Eul'Opcan and North American rail
way was in process of construction. 

At, the points whore the cu(,tings for this railway come opposiLe 
brooks descending from hills on th e western side of t he Ncrepis vall ey, 
t,be whole thickness of the Leda clay consists of sand beds. But in 
Lracing these beds in the cutt ings along the track of (,he r ai lway, north 
or south from t he ravines in which the bl'Ooks run, the sand becomes 
more and more interlaminated with clay until it passes again into 
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ordinary Leda clay. The bearing of this fact upon the question of the 
depth of water in which the Leda clay was deposited will be r eadily 
HCC! l. 

' Organic Remains of the Leda Clay. 

Among the hill s of the interior, organic remains are not often met 
with in the Leda clay, but on the lower levels near the coast a variety 
of fOF1sils have been exposed by the wearing away of clay banks along 
the shores of the Bay of Fundy, and in cuttings on the railway lines. 
Among the fosRils fotmd are the following:-

Beluga sp ?-A ramus of the lower jaw of a right whale has been fou nu 
at the mouth of the Popologan Rivel', having fallen from a bank of 
Leda clay, and is now dcpoRited in the museum of the :Mechanic.' Insti
tute in SL. John. The bone is much worn, n,nd has lost a great part of 
the gelatine once contained in it pores. 

Phoca Groenlandica Mull.-A skeleton of this species, which lacked 
the fore limbs and the vertebrro of the loins, was found several year:; 
ago at Hopkins' brickyard in Fairville, north of Carleton. The skull 
and hind limbs were nearly perfect, except that the left side was con
' idcrably wot·11. There were fifteen lal'ge vertebrro, with corresponding 
ribs; and there were also a number of caudal verLebrm. This ti keleton 
was destroyed by lbe ffre which devastated SL. John in June, 1877. 
Th e following is a section of the bcd8 from which it came (descending 
order):-

Saxicava Sand.-Pale-bI"Own sand, with intermingled gmvel. ... . 
Pure pale-1.Jrown sand ..... .. ... ...... . .. ......... ... .. . 

Upper L eda Clay.-Ligbt bl'Own sand and pale reddish chy, tbe 
sand-layers of irregular thickness ... . ....• ...••... ... 

Lower L eda Clay .-Dark grey sand and reddish clay in alternate 
layers of one-half inch to six inches in thickness, con-
taining remains of mussels (Afytilus edulis') and other 
small molluscs. The top of this clay was eroded before 
the deposition of th e other clay ..... . . ...... ........ . 

Black sand, colored by organic matter, containg the same 
shells as the last, and the skeleton of' the seal (Phoca 

>'EET. I NCHES. 

2 0 

8 0 

0 

8 0 

Gruenlandica) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 
Red brick clay with partings about one foot apart of black 

sand and clay, colored by organic matter . . . . . . . . . . . . . . 4 6 

30 0 

Another section, which exhibits clearly the relative position · of the 

t A list of the remains of shell -fish and other invertebra tes found in the Leda cla~· is given ou 
a succeeding Jlttge, 

Sec tion at 
Fnirville. 
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sandy and clayey parts of t he surface deposit:;, is that of Duck ( 1ovc, 
near Sand Cove, west of Carleton, v iz :-

~'EET. INCHES. 

Saxicava Sand.-Stratificd sand, gravelly near the top and having 
a few scattered stones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 

L eda Clay.-R<·d clay with the following sh ells: Portlandia gla
czalis, !Jfaconut calcarea, Nucula expansa, B uccinum undatum, 
Natica affinis, &c .................... : . . . . . . . . . . . . . . l G () 

Red clay with scams of sand, viz : ~'EE1'. INCHES. 

Brown sand ....... . . .. .. . ....... . ......... . 0 6 

Clay with Portlandia glacialis, .Alacoma calcai·ea, 
!Jlya truncata, &c ......................... . ~ 3 

Black sand with Porllandia glacialis, Saxicava 
rugosa, Ophiogtyphct Sarsii, &c .. . ........... . 0 3 

Red day with Portlandia glacialis, &c ...... ... . 0 H 

Black sand and clay with Portlandia glacialis, 
P andora trilineata, Lyonsia m·enosa, Oryp-
todon sp? a Lacuna neritoidea (fide A. S. 
Packard) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 3 

Hcd clay.......... ... ....... . ... . .... ... ... 0 G 

Black clayey-sand, fo~sils like th ose of the black 
sand above, with bryozo:t, corals, Ophio-
glypha Sarsii, and a larger Ophiumn, spec.;ies 
undetermined . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6-

Hect clay with irregular layers or smut, brymma on small 
imbcddcd stones ................................. .. 

Syrtensian or Gravel and Sand Beds.-Brown s:mct with !umps and 
irrcgu la r hLyers of c lay ................. .... ........ . 

Pure, bnfT and greyish-brown sand, <li ~tin ctly stratifi ed, with 
ti fow layers of red e lay at the base . . . . . . . . . . . . . . . .. 

Boulder Clay.- Coarnc and sandy, with many g l:teiatccl sloncs ... 

5 

5 

0 

0 

0 

0 

0 

46 0 

Th e exL1·emity of Lhe gm,·el ridge 01· Imme west of Sheklll n Poi nt , 

r eferred Lo in Lhe :-;ee;Lion of Llw S.)TLe11sia11 beds, presen t.- a mud1 
tbieker ma:-;;; of <lepmiit:-;, buL a Himilar .- uc·ees;-; ion . 

Saxicava Sand.-Stratificd sand ancl g rnvcl ................... . 
L edet Ctay.-Finc red clay with a few :t l ga~ . .. ... ... .......... . 

Beds of red and h lack clay, and of fine, brown s:tncl , with 
seams of black sand and clay. It contain s a lgm-thrce 
or four species, including JUwdometa and a narrow Fucus; 

FEE'J'. !NCll 'S. 

5 0 

0 0 

al ~o Serripes GriJenlandicas, Al ytitus edulis, and a Br.rozoon. 0 0 
Red c lay and grnve l in alternate layers .... . . . . . . . . . . . . . . . 0 0 

Heu clay with son10 scams or grey gravel. Jn this clay 
are Portlandia glacialis, Jllya truncata, Balanzts crenat11s, 
S'ixicava rugos11, Nucula expansa, Serripes Gruenlandicus, 
Buccinwn undaturn, Natica affinis, &c.; also a lgm . . . . . . . 40 0 
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Syrlensian B~ds.-Grcy gravel with some clay ; strongly marked 
by beach structure, the southern end of the beds being 
cut off. It contains beds of boulders and larg<l rounded 
Rton es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O O 

Grey gravel beds, with few boulders; structure as the last, 
except that the layers are nearly hori zontal . . . . . . . . . . . 50 O 

95 0 

These g ravels arc rounded up in the middle into a projecting ridge, 
whi ch is covered. by a l'ching layers of Leda clay. The Saxicava sand is 
tcl'raccd. on the sot1Lh slope of the rid.ge, being a fragmenL of a raised 
beach, corresponding in height. to the long beach fot'med on the Rlopes 
of the middle row of kames in Lan caster, referred to on a previous 
page. The above RccLion exhibits the grcatmit thieknesi; of mod.ificd 
drift AO far observed in thii; part of N cw Brnnswick. 

A remarkabl e section of Leda clay >vas obscl'vcd aL Enniskill cn Section at 

L L. tb E •- N th A . '1 TJ t t ' . Enniskill en R a ion, on e 1'urnpcan ~-., or merican ra1 way. 1e s a ion rn stntion. 

on the northern slope of land from the foot of the N crepis Hills, and is 
about thl'eo miles from their base. "When this cutting wa.· fresh it was 
marked in a Ringnlar mann er by rows of miniature columns, vil'liblc 
along the face of t he bank. On a close inspection the columns were 
found. to cons ist of smn,11 vertical pipes in tlrn sandy laycrR, suppol'ting 
projecLing laycrR of clay. The pipes had been formed in the sand by 
the ccmcnLing of it.s pm·Liclos around fin e roo Ll ets of small planLR and 
trees whicl1 had grown on Lhc surface of the clay and Rand, and pushed 
their rooLR through the laycrR of clay, one after another in succcssioll, 
till they 11ad 11c11 ctraLcd and mellowed Lh c whole bank. These minia-
Lurc drain pipes exhibited well ihe ponoLraiing power of roots, and 
th eir uLility in imp1·oving the drainage of land whore the circum
stances are favourable. llore they penetrated to a depth of eight or 
t on foci, and mellowed a so il which otherwise would have been 
a wa1.o r-Roakotl sand. 

Tb e L eda clay at t his locality has been deposited in a shallow valley ~and and clay 

open ing Lo the norLh , n,nd g l'adually sloping to the Oromocto 1'.{iver . ;;~~\10~'!,\ 0 11 8• 
Tn Lho r0latiV"o proportions of sand and clay it is intermediate bcLween 
the depo:·liLH :i.long t he coast and Lhose of Bl'Ockaway SoLLloment, &c. , 
Lho sand anu clay being in noarl r equal p1·oportions. 'l.'b o whole seL 
of beds expoHetl consiHLS of regularly alLemating layers of clay and 
sand , except for short spnceH aL intervals i 11 the section where Lhere 
are sand. betlH only. 'l'he8o i;and beds, however , ha\ce faint clayey 
varLings, which are so spaced aR 1.o COlTespond. Lo the clayey layel':; in 
oLher parts of lho sccLion. A Rnb-di1ciHion inLo Lh innol' laminm may be 
Lraced in the clny- laycl'S, espec ially in ihe upper g t·oup H, where there 
is an average of abouL eight la minm t.o each layer . 
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SECTION OF LEDA CLAY, ENNISKTLJ,EN. 

:::::::::::::..-~ ····. --· 

~~·~.i.......:.....~ 
:-:=::=T.~~~~ 

~~~---;--~ 

~- ~.___,__.:_--:---:-~~ 

Sen le : One inch to a foot. 

a. 

l 

Loam, sand, and upper layers of clay dis
turbed by frost and vegetation. . . . . . . . 2 O 

{ Sand bed on undulating layer . . . . . . . . . . o 

( 
I 

b. ~ 

I 
l 
~ 
( 

I 
c. ~ 

I 
l 
~ 
r 

I 
d. ~ 

! 
{ 

Clay and Rand in alternate JayP.rs, about 
18 in nnmberor 2;} to an inch ....... . 

Rand ued with thin c lay laminre . ... . .. . 

Clay a nd sand in alternate layers, abonL 
20 in number, or 2 to an inch . ... . .. . 

Sand bed with thin seam of clay . ..... . . 

Clay and sand in al ternatc layers, about 
25 in number, or 2 to an inch (l aye rs 
fin er and more homogeneous than those 
above) ... .. .... .... .... .. . ....... . 

Sand with imperfec t seam of clay ; very 
little . . . . . . . . . . . . . . . . .......... . . . 

0 8 

0 2 

0 10 

0 

1 

0 3 
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li'r. IN. 
Clay and sand in alternate layers, about 37 

e. ~ in nmnber, or 2 ~to th e ineb (two layC'rs 
in the middl e morc sandy than the rest). 3 

l 
~ Sand bed ,~with faint clayey partings .... 0 

/j Clay and sand in alternate layern, about 

I GO in number, or 3! to an incb ....... 2 

I 
l 
r 

I 
I 

Rlopi ng bank, where the clay was diR-

g. tnrbcd hy frost and rain, clay and sand 
layt•rs not c learly traccaiJle ... ........ 2 0 

I 
l 

{ Sand bed, with faint clayey partings .... 0 4 

r 
h. J 

Clay and sand in altC'rnate laycrn, about 
28 in numhcr, or 3 to an in<:h , . .. .... 0 9 

I 

l 
{ Sand I.led , with faint daycy partings 11 em 

the top and bottom .... .. ..... ...... 0 3 

r Clay and sand in alternate layers, about 

i . i 16 in all, or 2i to an inch ...... 0 7 

l 
11 8 

7 
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This section is notable, because itfl regularly alternating layers 
appear to point to a succession of seasonal changes during the time 
the Leda clay was being deposited. If the sand and clay layers be 
associated in pail's, there will be about 150; and if to these one-tenth 
be added fol' the bands which conHiRt wholly of sand, the numbel' will 
be raised to 160, or more, of pairi:; of layers, representing recurring 
cycles of time. The 1.hicknesH of Leda clay exposed in this seciion is 
about twelve feet. 

N". of 
Details of LtLy crs to Wt.In. 
section. an Inch. 

• 

Loam ~and rmd upper layers of clay, disturbed by frost and 
vegetation ........................................... . 

Sand beds, an undulating layer ...........•..••.............. 
Ulay and sand in alternate laycrs-18... . . . . . . . . . . . . . . . . . . . . . 2} 
8and bed, with tl1in clay laminm ........................... . 
Cla.y and ~and in alternate layers-a.bout 20 . . . . . . . . . . . . . . . . . . 2 
Hanel, with thin seam of clay .................. ". ............ '. 
Clay and sand in alternate layern-about 25. (These are finer 

and more homogeneous than those above.)...... . . . . . . . . . . 2 
Sand bed, with an imperfect seam (a very little) of cla.v ... . ... . 
Ulay and Rand in alternate layers-about 37 . ('rwo layers in the 

middle arc more sandy than the rest.).............. . . . . . . 2~ 
Sand bed, with faint clayey partings . ... ...... .... .... ...... . 
Ulay and sand in alternate layers-about DO....... . . . . . . . . . . . . 3J 
Ulay and sand disturbed uy frost, showing on a sloping bank. 

imperfectly . .. .............. . ....• . ................. .. 
Sand bed, with faint c layey partings ........................ . 
Ulay aud sand in alternate layers-about 28 . . . . . . . . . . . . . . . . . . 3 
Sand bed, wiLh faint clayey partings near the top and bottom ... 
Ulay and sand in alternate layc1·~-:~bout 10 large or lG small. . . 2} 

2 0 
0 2 
0 8 
0 2 
0 10 
0 1 

l 
0 3 

l 3 
0 l 
1 2 

2 0 
0 4 
0 9 
0 3 
0 7 

ll 8 

A i;ection sbcwing heavy denudat.ion of the Leda clay, aml iis rela
tion to later deposits, is exposed near Lawlor'i:; Lake, 011 the Intercolo
n ial railway. At the 1<horc of ihe lake, where it pnHses beueath a bed 
of frei:;h waier marl, ii contains Portlandia ylacialis, Sa:ricava 1'ugosa 
and Asta1'te Banksii. Bui 100 yardi:; ea:;t of ihe old lake margin, it is 
overlaid by peat. Here it shews the following succession :-
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Peat ..................... . 

Ft. In. 
Saxicava Sand.-Grey sand. ..... . . . . . . . . • • . . . . . . . . . . 0 3 

Clayey sand, with an abundance of /Jlya arenaria 
anll Macoma jusca. ('l'his is reckoned as part 
of the Saxicava sand here on account of itH 
fossils; but as this section is 65 feet >Lbovc the 
sea, it may be equivalent to the upper Leda 

F1·. 
1 

29 EE 

IN. 
0 

clay of St. Joh11.)...... . . . . . . . . . . . . . . . . . . . . O 6--0 9 

Leda Gtay.-Rcdclish Handy clay, with small stones, 
Balani, &c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Red Handy clay. NumerouR shells of /Jfytilus edttlis; 
also Gurdium pinnulatu111, Serripes Grcenlandicus, 
.llacoma Grrenlandica, Saxicava rugosa, var. arc-
tica, Buccinurn midatum, Natica ajjinis, Balanus 
crenatus, B. Ilarneri, Toxopneustes Drobachiensis, 
&c....................................... o 2--1 4 

'l'ough red clay without fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O 

4 

List of JYiarine Invertebratci of the Leda Glay. 

In thi1-rlist HpecieR coll cdcd by Mr. H. Chalmers in the Leda clay on 
the souLh i.;iclo of ChaloLu· Bay, in tho Gnl f' of SL. uawronco, :wo i nsorLed 
for compari,;on with lhoso of lhe i;outbern counties of Now Brumnvick. 
Tho Lhroo columnH indicate 1.he occm·1·encc of lbe remairn; aL Pasi;ama
quodcly Bay (P. B.), other parLs of the Bay of Fundy (B. F.), a!J(l 
('baleur Bay (U. B.) respectively. 

NAME OP SPECIES. P. B. B. l<'. C. B. 

Corals (with stony skeleton) ; two species undetermined. 
Ophioglypha ~SarHii, Lutken ........................ . 
Ophiuroid starfish, larger species; undetermined ...... . 
Lcpralia byalina, Johnston ........................ . . 
l\iembraniporn pilosa, Johnston ............... . ..... . 
Cellepora pumicosa, Ellis ....................•...... 

" " 1 1 d' ommon. 
Saxicava rugosa, Linn . ......... . . } C { 

" " var. ti~n a_~~'.. (Smooth forms.) 

" " var. arctica .... } { 
var. rbomboidcs Rugoseforms. 

" " va1. biatella .. . 
l\lya arenaria, Linn. ; common ...................... . 

" " var. a.cuta, Say; common ........ . 
'' truncata, Linn. ; frequent ...... .. ............. . 
ti cc " var. Uddeva11ensis; common ..... . 

Lyonsia arenosa, Muller; frel1uent ............•...... 
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List of llfw·ine htvertebmtr1 of the Leda Cla11.-Contintud. 

P. B. B. F. C. 13. 

Pandora trilincnta, Rny; sc~uce ..................... . 
i\Iacoma calcarea, Chcmnitz; co=on ............... . 

" fusca, Say; common ....................... . 
" " a va.r. GroonlancUca.; common ...... . 

Atitartc Banksii, Leach ; scarce . .............. ...... . 
" comprcssa, Linn.; infrequent ................ . 
" artica, Moll, var. lactea; infrequent ..... ..... . 

Cardium pinnulatum, Conrad; common ............. . 
Scrripcs Gromlandicus, Chemnitz; common .......... . 
Kl' Ilia suborbicularis, l\Iontaguo; rare, ............... . * Cryptodon, sp.? rare ......... . . ............. ...... . 
l\lyti lus edulis, Linn. ; common ..................... . 

'' '' " var. elcgans; common .... .. ... . 
Uocliolaria cliscors, Linn.? rare ..................... . 
Nucula cxpansa, Reeve, common (rare C.B.) . . . ....... . 

" tennis, Montague; common ................. . 
Lella pcrnuht, Moller, var. buccata ; frequent ......... . * '' " " var. tenuisulcata. ; con1mon . .. ... . 

'' 1ninuta, Fabricius; rare .... ................... . 
" c! H var. caudata. ; rare . .......... . 

Portlandia glacialis, Gray (Lcd~i tnmcata Br.) ; very com-
mon. Name of Leda clay iti taken from this species .. . 

Yolclia sapoti lla, Gould; rare ... . ................... . 
Pecten tcnuicostatus (P. Magcllrtnicus Lam.); scarce .. . 

" " a smooth variety ; rare ......... . 
·' Islandicus, Chen1nitz; comn1on . ............. . 

Bela lmrpularia, Couthuoy; infrequent .............. . 
turricula, Mom.ague; not common ....... ...... . . 

Naticfl. ailinis, Gmclin (Natica clausfl.); common ...... . 
Lmmti.i hcros, Say (dwarf and distorted); rare ........ . 

" " " var. Chalmersi (Canadian Natumlist, 
vol. viii., p. 108); rare ... ....... . 

Lacuna nerit.oidea, Gould (fidc A. S. Paclrnrd); rare ... . 
Buccinum Groonlandicum, Chcmnitz? rare ........... . 

" glaciale, Linn. ; scarce ................... . 
" tcntlc, Gray; not common ............ ... . 
" undatu1n, Linn. ; common . ........ ...... . . 

'l'ritonofusus Kroyeri, Moll; rare ................. ... . '? 
Neptuncfl. tornata, Gonld; not common .............. . 
Balanus crenatus, Brug. ; common .................. . 

" Hameri, Ascanius; frequent ................. . 

The period occupied in the deposition of the Leda clay was one of 
pl'ogressivo shoaling along this coast. The lowest beds arc of compact 
clay containing few organic remains, and these chiefly shells of Port
landia glaciatis. At St. John thiK lower clay, which il:l of a dull l'cd 

1color, gradually passes upward into a fine dark colorcd clay varying 
in tint from dark grey aJlCl liver-brown to nearly black, owing to the 
organic matter disseminated through it; and here shells of Portlandia 
glacialis abound. It is this portion of the deposit which contains 
Lyonsia, Cryptodon, and other molluscs, also Ophioglypha, none of 
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which indicate a depth of water lest1 than that of the coralline zone. 
These dark beds are overlaid by ai1 other mass of r ed clay, which is 
goneL"ally of a browner hue than the lower red clay, and which contains 
SLteh species as Buccinum unclatum, B. tenue, Mya truncata, Macoma 
calcarea ancl Saxicava rugosa. A somewhat shallower sea is indicated 
by the occmTcncc at St. John of clay beds holding lliytilus eclulis aml 
Carclium pinnulatum, while a <1till further withdrawal of the ocean is 
shown by the presence in the Hands which overlaid these clays of lliya 
arenaria and Macomafusca. 

3.-Saxicava Sand.* 
('rerraces and Raised Beaches.) 

The shoaling of tbc sea in which the Leda clay was deposited was Teraces . 

b . l f b . observed 1n brought about y succcss1vc upheava s o the sea ottom, which, as southern New 

the land rose above the sea, produced terraces at several levels along Brunswick. 

the coast. The lowest of these terraces iR about fifteen or twenty feet 
above the -present level; they are common at the mouths of small 
streams entering the St. John and Kcnncbccasis rivcrn. The next 
Lcnacc, which is more conspicuous, varies from forty to sixty feet, and 
can be seen to conta,in the t hree sub-divisions of the Modified Drift--
gravel and sand at the bottom, clay in Lbc centra l pal'L, and, a nd (Saxi-
cava) forming the Lop of the terrace. A th ird terrace begins at the 
height of one hundred fecL and extends to one hundred and twenty 
feet. Another terrace was observed at a height of one hundred and 
fifLy feet, and a fifth at three hundred and forLy-fivc feet. These upper 
terraces arc more gravelly than the lower ones, and not so regular in 
Lhcir outline. Tbo terraces along the coast al'C in some cases rem-
nan Ls of t1lop ing shore :flats, ot· beaches which have been pal'tly cuL 
away by the sea. The height of the sloping banJrn which overlook the 
flats also vary. The following arc omc of t.hc terraced slopes seen 
near St. J ohn, which exhibit the irregularities oflcvcl: 

Manawago- LochLomond l\Iount Pros- Black Uivcr nish Road Road. pect Road. Settlement. and Beach. 

Raised beach .. ............ 30 - - -
•rerraced slope .......... .. - - - 36-60 

Terraced slope ............ 90-135 {-95 -85 -
-112 - 100-115 

Slope or summit of ridge .... 150-155 140- - -
Terraced slope ............ - - 345- 350 -

*This term is usccl for the upper member of the Modifiecl Drift\ llS the conditions under which 
it was formed appear to hnvc been the same ns those which proctuced the deposit of this nnme 
in the St. Lawrence Valley. But the only molluscan remains found in it in southern New 
Brunswick arc those of il'Jy" w·e11ari" and llfaco11mfu~ca. 

7]-
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In general Lhe Saxicava sand does noL aLLain a grea,t thickness, but 
being Lho surface depo::; iL in many parl::; of t he counLry, it bas an 
important influence on vcgclatiou. Somo of the most valuable timber 
trees grow plcntifnlly on the sandy soils of this epoch. Extcrn:;ivo 
groves of while l)ino once covered the heavy beds of Saxicava s:md 
which gathered in the valleys of HLl'oams at one or other of the terrace 
level::; noted above. Most of the banons or plaim; covered with crica
ccons plant::; arn duo to the pro::;onco of the.so sands in wide-spread :flaL1::>, 
and where the flaLs arc water-soaked or badly drained, there arc fre
quently fine g rove::; of hackmataok or larch (-Larix ). 

The thiclrnoss of the Saxicava ::;and varies from two to nine foot 
whore i.t ha::; been exposed to the acLion of the surf when i.n prooos::; of 
formation; buL at the mouth::; of streams banks of thi8 sand arc seen 
as much as twenty or thil'Ly foot thick. Beds of bog iron ore arc not 
infrequent in connection with this deposit, and it everywhere contains 
a small percentage of the oxide of iron and loss fi:cquenLly manganese, 
by which the upper layer::; of sand arc sometimes cemented. 

III.-JllODEltN ALLUVIUM, SUELL , MARL , PEA'r, &c. 

Subsidence of the Land.- Tho Saxicava sand was lbc last ma.rine 
deposit formed in tbis reg ion, and r o;mlLcd from the wearing away of 
the older smfaco accumulation::; as t he land rose above the ocoau. 
This upward movement wen t on until the area of dry land oxiondod 
considerably beyond its presen t limit. Since the Saxicava period i)oat 
bogs, mad bods and river ::tllL1viums have continued to grow upon the 
surface of the laud and in the fresh water, except whore their g rowth . 
was arr01:;tocl by subsequent subsidence. The depth of submergence 
cannot be shcwn to have been very great, but the area aftccled is of 

~~k~~ ~~;~.0 considerable ox ton t. It in cl udos the whole of the Bay of Funcly; part, 
if not the whole, of Nova Scotia and Prince Edwal'd's I sland ; and tbo 
south-eastern half of New Brunswiok from Passamaquoddy Bay to 
Lho Miramichi River. Proofs of this subsidence in Nova Scotia and 
at tho head of the Bay of .Fnndy, arc given in "Acadian Geology," 
Dr. J. W. Dawson. In the bL1i lding of the Windsor and Annapolis 
railway evidences of subsidence in the Anmtpolis valley, similar to 
those observed by Dr. Dawson in the marshes at the head of the 
Bay of FLmdy, wore revealed; and l shall give here the outlines of 
facts observed in the southom coun ties of N ow Brunswick, having a 
similar bearing : 

At Mill Cove, on Frye's I sland, in Charlotte county, there is a 
deposit of IJoat, concealed at high tide mark by a gravel beach, buL 
exposed in patches by the washing away of the sand at the lower levels 
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in the cove. IL is said that the peat haR been observed to extend Lo 
low-walcr mark. 

On the western side of SL John hal'bor arc the remnants of a con- Buriodpeat 
. I bl l . f t h' h . d I ·1 b 'h L"d It bed~ at mill sic era cc cpos1t o pea , w 1c IS now coverc c a1 y y c_ c 1 c. pond in 

underlie;; the mill pond in Carle Lon, and once cxLcndcd ncross to Navy c,uJeton. 

Island in Lhc upper part of Lhc hal'bour. ·when St. John was first, 
scLLlcd iL is Haid Lhat a g ravel beach cxLcndccl along the western ;iidc 
of Lhc harbour from Old .ForL N cck (the siLe of Fort La Tout') acro;it:i 
thi;i pc:LLy flat in the dirccLion of Sand Point. Mr. F. T. C. Burpee, 
whose gl'anitc works arc t:iituatcd in rear of the line of wharvct:i and 
the strcdt:i which have been built along the cour;;c of thit:i beach, 
informed me that he had driven piles in the botLom of the mill pond to 
t:iccui·c a foundation for hit> buildings, and found there a sofL deposit 
ten feet deep, at which dcpLh the piles struck a firmer botLom. Two 
foot from the surface a bed harder than the rest of the sofL dcpotiiL was 
pencLmtcd. 

The remnant of this deposit on Navy Island was examined by Rev. 
Jamc8 L~owJcr, where, as at the mill poud, the i1cat occurs between 
high and low water nmrkti, and contains the root:; and stump:; of several 
kind:; of trees, standing where they grnw. Among the stumps wat:i a 
Lang led ma;;:; of fallen lrcc:; of various kinds: birch, (Betula lutea,) ;;prnco 
(Abies uigra ?) and fir (Ables balsmnea). 'rhc;;c tree::; arc Hlll~h as grow 
in an ordin:ny upland l:loiJ, and appeal' lo have been at the border of 
the ;;wamp in this direction, but forLhcr wc:;L the pc:ity dcposiL con
sil:lLcd largely of the roots of a horse Lail ( Equisetum limoswn) and other 
marsh phinLs. On the north side of the mill pond a canal for sluicing 
logti into the pond was cuL many years ago through the marshy flat 
which ;;cparatcd Old ForL Neck from Carleton, and hero also the bed 
of peat wa~ fonnd. Patches of peat have also been observed on the 
oppoisiLo side of the harbor in PorLlaml, aL lhc cove between StraigbL 
Shore and Simond's Point. 

In coves along Lho shores of the Konncbccasis River there arc ;;ub- Sunken 
· . . marshes of the 

merged flalti wh10h correspond to the bnncd peat beds of Lhc coast. K!Jnncbecasis 

Rxcav:iLions wore made in one of these flat:; aL Ilarri;;' Cove, in Rothe- River. 

say, several yca.rn ago, for the purpo::;o of Lc1:>ting the value of the peat 
at:i a fcrLilizcr. Pitt:i were sunk at variouti points near the shore to 
depths of from four to ten feet into thi:; depmoit; throughout its whole 
thicknct:is it was fo und to consist of marsh-mud full of the roots and 
i:;Lcm:; of various sedges and grasses such a1:1 now grow on the marshes 
along the rivers. The marsh peat is perfceLly uniform throughout the 
depth examined; aud though compact is easily cut out, and when 
exposed for a week or two to the aLmosphoro crumbles to a fine grey 
powder or mud. In this property, as well as in the absence of acidity 
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Value of marsh and t he abundance of fine mnd mingled with peaty matter, this sub
Y.ir'tl1i:e~ . stance, as a fertilizer, is far snpcrio1· to ordinary peat. It was used in 

the cul tivation of r oot crops with the best result, the land drc1-1Hcd with 
it having g iven as good crops as t hat on which ordinary barn manure 
was used. It is not so lai;ting in its effect upon the land as the JatLcr, 
fo r after the second year t bc g mss which gr ew u11on the Ro il wh ere 
barn manuc was used, wai; superior Lo t hat whereon Lhc marsh-peat 
had been spread. If mixed wi th some l:rnLstancc which would improve 
itl'l q uality in th is respect, t he marsh-peat would no doubL prove a very 
val uablc ferti lizer . As there is such a thick mass of t he peat in 
Harris' Cove, it is probable thaL all the oLhcr coves along the river, 
equally sheltered from the waves, and having tributary brooks, will 
be fo und to have similar beds of peat. 

Continued 
subsiclcnco at 
Pa.ssanm
quocldy Bay. 

'rho rooL;i of the nrnrnh plants in this deposit are spr ead ou t in reg ular 
layer;i and support the base of the stems, showing in the deepest pits 
where the old beach similar to tha,t which forms the present shore was 
exposed. Besides t he rooLcd stems of the mat·sh plants the peat 
abound;i with the leaves of sedges, &c., in horizontal htycrn--smooth 
and shining lcaves-wiLh a golden gleam when first opened up, but 
turning black when exposed for a while to the air. Over thm;e grassy 
byers were . cattcrcd lcave;i of hardwood trees: birch (Betula lutea), 
bcee h (Ji'agus ferruginea), maple (Acer dasycarpum), and alder (Alnus 
nicana) . The peat near the shore, where there is a steep, rocky hill , 
contained also twigs and small fragments of v:i rious Lrccs, such as 
white and yellow birch (Betula alba and B. lutea), hemlock (Abies 
Canadensis), &c. 

The subsidence of the blld which gave opportunity for the slow and 
sLcady growLh of this mmil:l of pcaL, may not yet have alLogcLher ceased 
on some parls of Lhc coatlt, as, for instance, in Passamaquoddy Bay. 
Along Lhc shores of this bay there arc sites of the vi llages of a palmo
lithic people, similar in some of t heir arts and customs to the race 
fou nd in this part of the continent when it was first visited by Euro
pcantl. These village-sites were probably abandoned before the white 
race en tered the country, as no relics of Em·opcan manufacture were 
found in t he shell-heaps by which the village-sites arc marked. The 
banks upon which the beds of shells have been heaped have been 
reached by the sea, and undermined by its waves, so that the shells 
arc now scattered down the slope of the bank, and mingle with the 
stones of the bcaeh below. I have noi been able to learn, however, 
t hat the present in habitants of these shores have noticed or heard of 
any encroachment of the sea in recent times. 

Lacustrine Marl. Lacustrinc marl has been reported from several 
places in the southern part of New Brunswick, but the only deposit 
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which has received special attention is that of"Lawlor's Lake, fi\-e a11d 
one-lialf miles from SL. John, on the Intcrcolonial railway. The lake 
is a small, deep pond onclot>ed among craggy limestone hills of tho 
Laurontian formation; it originally stood abollt fifteen foot higher than 
its preseut lo>ol, and discharged by a small brook flowing from the 
wor;torn end. Subt>oquontly t.110 water was drained off at the castol'll 
end, and the marl bod exposed. Finally the cutting to the railway 
level laid bare a larger ~trca of the mad and again gave the lake an 
out.lot from tbo western end. 

Thi:; pond lias been above tbo sea-Jovel since tho 38-60 foot terrace Antiquity of 

f tl S , . d i' d lt . 1 ·1 . l b 'l . •b l f the deposit, o io ax1cant pono wai; orme . 11:> um er me y a "un arn o 
Saxic:wa sand along tho margin, and a complete lining of Leda clay 
beneath the sand. Tho clay, which is of a reddii;h color, conlaini:i 
remains of the following marine spocios : Tellina, Groenlandica, Balanus 
crenatus, B. Hameri, Pecten Tslandicus, Saxicava rugosa, and Astarte 
Banksii. Between tho clay and the ovedying marl bed is an intermo
tliatc layer of a clingy g rey color, moro 1:mndy than the clay and less 
calcarcoui; than tbo marl, but containing a few shells of tho fro::ih 
water l:ll)CCics in which the ovcrlyino· marl abounds. The marl i;; Thioknc$s of 

' b marl bed. 
spread over the whole of the basin rn which the lako lies, up lo the 
original watcl' li11e ; but the deposit is thickest and nbounds most in 
;;hollt> at the two cxtrcmitio::;, especially ihe cm;icrn, whcl'e it attains a 
thickness of two fccL. The species of fresh water mollmics which m·c 
mo::iL plentiful in the LleposiL, arc: Planorbis campanulatus and Lymnma Fossils. 

elodes; Cyclas siinilis iti also common, and Lymnrea stagnalis and Anodon 
fiuviatilis lci;s so. A ~ mooth variety of -Valvata tricarinata? is common 
in this deposit, and a.'sumci; some unusual forms, varying from the 
usual close coil to an open spiral.* 

Peat. In a hollow adjoining the ba::iin in which Lawlor's Lake is 
Hiluatcd, and of nearly ibe same size, is a bed of peat which, like the 
shell marl of tbo lake b:u.iin, rests on Saxicava sand and Leda clay. Tho 
peat and marl appear to have been cotcmporaneoui; in origin, and al'e 
still forming in their respective basins. That in which the peat lies is 
shallow and drained by sink-holes in limestone rock at the eastcm 
encl. 

PcaL bed:; arc quite numerous in the southern coLmiics of New 
Brumiwick, but usmilly not of great extent. Either a general or 
special reference to mauy of them will be found in the Survey Reports 
of thil:l rogion, especially that for 1870-1. 

Marine and River Alluvium. The marine 01· salt marsh alluvium is 
not so extensive in the south-wci:;L part of N cw Brunswick ai; at the 

• Prof. Alpheus llyatt is now studying these peculiar forms ot Valvata . 

• 
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head of the Bay of Fundy. MuKquash Marsh, the marsh east of the 
ciLy of SL. John, and llfanawagonish Marsh, arc the p L'incipal deposits. 
Those nro all dykod and convorlcd into meadow land. 

The fresh waLer alluvium it:i much more oxLonsivo. That of the SL. 
John River covers many square milot:i of surface and is very ferlilo. 
The most continuous porLion is 011 the cast side of the river, boLwcon 
Froclol'icton and the outlet of Grand Lake; but there al'o largo i;, land>i 
in Lbo stream and flats atLachod to 0110 side or the other of the river as 
far down as Oak Point, on the Long Roach, in King's county. Below 
Oak Point the river bocomot:i deep and wide, and the alluvium or 
inLorval is on the tributary streams only, viz., the N orcpis and Konno
bocasis. 
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The following report, section and map contain a summary of the 
result. of th e survey made in Cape Breton Island <luring the summer· 
of 1877. 

The area Rurvcyed, embracing the remainder of Cape Breton county Country sur

an<l that portion of Richmond which lies between the county lino mid ''eyed. 

St. Petei·R c::tnal, iR greater than lhat exa1;1inod in any previous year, 
partly bo:;au,;o there wore fewer geological boundal'ieR to be determined , 
pal'tly berauHe fieldwoi·k was carried on until the end of' the year, 
whereas in preYiou1:> yeal'H it had been di1-1co11tinued much earlier, but 
principally beram~e , having good plan;, ofpal'LS of the coast and interior, 
lesR time waR g iYen to geographical and mol'e to geological i1n-0Rti-
gatio11R. 

My assiH tants were .M:essrs. Hartley Uisbol'ne, of Sherbrooke, N. S. Acknowledg

and John J\fcMillan, of mast Bay, Cape Brr ton , whose devotion to their ~~e~~~- of :t>SiSL 

dntieR cannot be too highly commended. I am al so indebted in many 
wap to :M:et-iNl'S. F. N. GiHborne, of Sbe1·Ll'Ooke, Ilugh R. McKenzie, u. m., 
and K T. J\foReley, M.P.P., of Sydney, A lbert Uoo1)el', of Fomehu, B. G. 
:M:illiclgr, U. l<J., and E. J. Barclay, C.E., of SL P eter:-; , ReY. AL'chibnld 
Uhi~holm, or Grand Mil'a, Re,·. Donald 8nthe1fand, of Gabat'UK, and lo 
J\fr. J ameb lI. Am;te11 , of Halifax, for tra(;ing::; of Yaluable plans. 

1 
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The map accompanying this report, including parts of the counties 
of Cape Breton and Richmond, is on the same scale as those of the 
reports of 187 4-6, and with them forms a geological map of Cape 
Breton county. Its construction was greatly facilitated by the use of 
the railway plans made for Mr. Gisborne, between Lorway and 
Louisburg, by Mr. Albert J. Hill, C.E., and from Louisburg to the 
Strait of Canso, by Mr. W. H. Tremaine, C.E., the geographical 
features of which have generally been adopted. In other cases, the 
crossing;; of all brooks, and the position of lakes and otheJ: natural 
features near the roads, are from om· own survey3 ; whereas brooks 
and lakes in the barrens, marshes. and woods are, with some 
cxeeptio11s, from the crown lands plans. The Gaspereaux River is 
from Church'~ county map, and the coastline about Louisburg 
Ifarbour, Mainadieu and Scatari, from the Admiralty charts. 

A section drawn from Gabarus Bay to St. Andrew Channel , shows 
the relations of the various carboniferous and metamorphic basins to 
the older, underlying felsites. 

Although the hills seldom attain a greater eleYation than four 
hundred feet, and the shores are for the most part low, and fringed 
with beaches of sand, shingle and gravel thrnwn up by the sea, the 
character of the country is varied. It is evident that the whole coast 
was once occupied by carboniferous rocks, to the removal of which , 
from among the more unyi cldingfelsite ledges, the present indentations 
owe their existence. Outliers of this carboniferous mantle are still to 
be seen between Seatari and Belfry Lake, and in traces as far as SL. 
P eters. The trend of the hills and valleys is norLh-east and south-west, 
corresponding with the di,;tribution of the geological formations. For 
the same groups described in former reports have been traced into this 
region , and the southern hills, like those between Middle River and 
Loch Lomond , are composed of rocks of the syenitic and feltlspathic 
series. 

The l\lira Hills, which stret ch from the mouth of Salmon River to 
L'Ardoise, and spread out and occupy most of the country betweeu 
L och Lomond, Saint Esprit and Framboise, form the only range of 
hills in the district, for although the land sometimes rises to a consider
able height, it is rathel' in isoiated knolls than in ridges. 

Th e brooks are long antl sluggish from the 11ature of the country. 
Catalogne River, for example, riHes a mile and a half from Gabarus 
Bay, and aftel' running thirteen miles, discharges into Mira Bay. 
Mira River, the largest and only navigable str eam, thirty mileH in 
length , with many important feeders, is more properly an arm of 
the sea and chain of lakes. Brooks of considerable size flow into 
the sea at Loran, Louisburg, Gabarus, I<'ramboise, and other place~. 
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The shores of l he lake;; a1·e wooded, often marshy, bnt several of Lake with two 

great beauty occur, abounding in fish. One of those, Stewart .Lake, outlets. 

liar; two outlets of equal Hiio, flowing into Loran mid Louisbu1·g 
Harbo urR respectively. 

The country being sparsely settled and the brooks lo\Y, some Geological 

ambiguity might be expected with regard to the distribution of the boundaries. 

geological formations. 'l'l1iR, however, is not great, nor can it affect 
the general features of the map. Ai most, there may be a fow outliers 
not indicated within the Silurian and pro-Silurian region·, or the 

'Loundaries aR drawn betvrnen the outcrop;; observed in the brooks and 
t'Oads, may be more irregular than they appear on the map; but the 
tleRcriptions in the Hequel will ;;how where and within what narrow 
Jim its the posi;ibility of error lies. 

Viewed generally, the folsitic roclu; which form the foundation over 
whieh the Primordial and more recent formations ha\·e been R}Jt·cad, Two area~ of 

pre-S1lur1an 
occupy two large areas, one of which constitutes the Mira Hills, whilst rocks. 

the other appcari'l in a belt of variable width along the ;;hore of the 
Atlantic, from Scatari Island to Marie Jo ·eph LakoH, where it coalesce,; 
with the Mira belt. A spur two miles wide also connects the two arcns 
at Lhe head of Giant Lake. 

Two gt"cat ba:;ins of metamorphic 1·ock run ]Jarallel to 1.he folsites. Metamorphic 
Stluriau Rnd 

The fo·,;t, which abounds in Primordial fos,.;ih;, Rtretches from the head DeYonian 

of' Mira Bay to Uppel' Marie Joseph .Lake, but i;.; divided aL Giant Lake rocks. 

by the fcJ;;ite spul'. The second, probably of Devonian age, extending 
from I1och J_,omond 1.o St. PeLors and re-appearing on Isle Madame 
and in Guysborough and Antigonish counties, is characLerized by more 
recent flhellR and plant;;. It contains masses of granitoid and trappean 
rocks, and the associated strata bear a close lithological rescmblamc Lo 
the Conlaite shalos and Dadoxylon sandstones of "ew Brunswick. 

Carboniferous rocks, belonging to ;;everal denuded basim;, are Carboniferous 
. areas. 

cxpoRed 111 patches along the Reaboard as far as Belfry Lake, and in 
the valley of Salmon RiYer, Loch Lomond, and C.+rand River. 'l'hey 
are :.tffected at Mira Bay by the fault traced from Sydney Harbour to 
Black Brook (Report for 1 74-5, p. 18..J,) , by which a narrow zone of 
millstone grit and carboniferoui; limestone is tilLetl at a high angle and 
overturned against the felsites of the coast. 

DetailR respecting the.·o Herie. will be presented in the following 
Ol'der: 

1. Pre Silurian. Syenitic, gnoissoid, and other fol<lspathic rocks. Classification, 

2. Lower Silurian rocks. 
3. Dc\'Onian? J\fotamorphic rocks. 
4. Carboniferous conglom 'rate and limestone. 
5. )fillstone grit. 
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1. PRE SILURIAN. 

The rocks of this eries in the Mira Hills and on the sea shore are 
more like the Coxheath porphyritic and fragmental felsites, than the 
schists and gneisses of the hills of St. Annes and Boisdale. Similar 
schists and gneisses occur, however, in the White Granite Ilills and at 
Capelin Cove. 

Mira Fe~ites.-From the mouth of Salmon River, where the syenite 
of the :Mira Ilills underlieR fossiliferous strata of the millstone grit, 
carboniferous limestone and Lower Silurian formations, it extends along 
the Mira road, and iR seen between this road and Mr. John Mcinnes', 
and on the path from his house to Salmon River, a. far as the contact 
of the mill ·tone grit. AboYe the bl'idge on a brook about half a mile 
Routh of the Mclnnes road, is an outcrop of greenii;h compact felsite 

Volcanic rock. and mottled volcanic rock, apparently of this age, succeeded higher in 
the brook a11d on its banks by quartz-folsite and syenite. The eastem 
boundary of this formation twice again crosses the Mira road, passes 
to the Black road, and thence to the Caledonia road, which it follows 

. for a great distance. Near the school at Kelvin Brook iti an outlier 
Fels1te of Rei- b ft' .1 d t .{' l · t · · .l' • t · f vin Brook in of u -co oure compac ie site, con amrng a iew mmu e grams o 
~Y~t;.\~~ ~i~~tn. vitreous quartz, and cells filled with a soft black mineral or empty. 

Serpentine. 

Up stream, a cliff of coarse r·eddiRh felsite, associated with gl"eenish 
and red, motLled, soft serpentine, is in immediate contact with reddish 
coarse grit and conglomerate along an irregular line which runs N. 
9° E. At one point the felsite appears to overlie the conglomerate, 
the first layer of which is o friable as to be readily ground up by the 
fingers. Lines of bedding are wanting in the fclsite mass, of which 
much of the grit seems to be made up. In t he bank to a height of 
seven feet is the sandstone, overlaid by a light-coloured clay-rock, with 
bright-red spots. On a~cendi11g about a mile further to the confluence 
of a brook from a small lake and hay-marsh , a coarse Lower Silurian 
conglomerate is found sticking to the surface of a reddish and greenish 
Coxheath felsite, of which it is composed. 

. Felsite, buff s.renite and coarse qnartz-felsite with imperfect crystals 
Jl'els1te, quartz-
felsite and of quartz alternate with millstone grit and carboniferous limestonf' on 
syenite of Loeb . 
Lomond. and the Salmon River road as far UR Loch Lomond. Near the lake, they 
.ll'ramboisc. 11 d" l d th ""' .b · d · l b 1 l 'd b are we 11sp aye on . e _,,!'am 01 ·c roa m arge arrens unc er ai y 

syenite, mottled white and green finely granular diorite and dark-green, 
porphyritic, compact, epiclotic felsite, containing much disseminated 
hornblende; and on Angus W. Morrison's farm-road, blocks of syenitc, 
granular quartz-felsite, diorite and epidotic felsite occur. 

A triking similarity to the rocks of Watson and Grantmire Brooks 
is presented by the red syenite, greenish, pyritous, compact and 
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crystalline felsite, and finely speckled crystaline diorites exposed 
between Morrison's road and that to James McLeod's. The greenish 
compact quartz-felsite and diorite and bluish, coarse, granular quartz- Diorite. 

felsite with a few grains of hornblende,' which are first passed over on 
McLeod's road, are succeeded by Lower Silurian grit, and again 
by coarse, granular, speckled white and black syenite, diorite and 
felsite. 

Hooper's mill stands on a greenish, soapy, aluminous shale, striking Aluminous 

N. 56° E., with bottle-green felsite-breccia, and light-coloured, compact If':~~~~~ mill . 

felsite and quartz-feJsite; whilst on the Mira road, where these rocks 
give place to whitish and red quartzo.feldspathic sandstone and grit, 
and greenish coherent slates, their strike is north , that of the Lower 
Silurian rocks being N. 55°-68° E. Barrens here occupy most of the 
country between the Framboise and Fourchu roads, and here al o 
the Mira felsites coalesce with those of the coast. Nearer the post-
road at Framboise, blocks of sycnite and conglomerate are curiously 
intermingled, but outcrops of conglomerate arc alone seen. 

The Blue Mountains and White Granite IIill;; appear io conRtitntc 
bosses of this formation in the Lower Silurian area; but the boundaric::; 
of these, owing to the impenetrable nature of the country, have not 
been well defined. On tbe Blue Mountaini:;, in the neigh borhood of the Folsite of the 

. t' d. tb R t" 1876 77 451 th ·1· Blue Mountains copper mine men 10nc 111 e cpor ior - , p. , e preva1 mg 
rock is a fclsite, in layers a foot or less in thickncsR, dipping N. 56° W. < 
80°, sometimes globular, and occasionally resembling an altered argillite. 
It is of various colom·s, often black and glistening from the presence of 
minute particles of quartz. The felsite aL the copper mine is bluish, Copper mine. 

greenish, whitish and gray, chloritic and compact, with conchoidal 
fractme, dipping N. 64° E. < 30°. Light-coloured felsitc occurs in Globular 

1 b l · · th d k · t' 1 h structure. g o u ar, concretiouary masses rn e ar er vane ms, severa sp eres 
often uniting to form an agatoid concretion, the nuclei of which con-
tain granular feldspar or quartz. The greenish rings in the agatoid 
layers may be epidotc. 

A line run by Mr. Tremaine through the woods and over the pTeat blue
beny barrcns at the head of Hardy Lakes, crosses bluish fine quartzite, 
conglomerate and other Silurian strata, succeeded by compact or 
slightly crystalline bluish felsite. Externally it is whitish, with 
rusty-brown prominences, often globular, iu concentric strongly 
coherent layers, composed of crystalline, granular felsite not un
frequently mixed with quartz. The rock is veined in every 
direction with this crystalline matter as well as with quartz; chlorite 
and hornblende arc also present, and iron pyrites and manganese oxide 
coat the joints. AlLhough occasionally obscurely granular, and some
times a quartzite, the mass is essentially a compact felsite like that of 
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the copper mine, of gray, bluish, and oLher colourR. The strike is 
doubtfully N. 34° E. 

Another outcrop, twcnty-fom· feet long and nine wide, of blackiRh 
compact felsite of obscurely globular structure, is met witb in the fieldR 
near the school, at the somce of a feeder of Trout Brook, north of the 
French road. 'fhese Tocks are in proximity to Primordial slalcs, but 
as there is no evidence that they are contemporaneous, and since they 
Tcsemblc the coastal rocks of (~abarus Bay, Lhcy have been clas;;cd 
with t he lallcr. 

AL the mo;;L northerly point reached on the White Grnnite Hill;;, arc 
large blocks of whitif:,h and reddish granite, with blae:k and golden 
mica, and occasio nally hornblende; and of bluish finely gL"annlar 
folsilc. FarLher sonlh, where Lhc hills approach the Fl'cnch road, they 
l'ise in rugged, woody ·lopes, down which flow rills issuing from springR 
above. Ascending one of these Lo a small fall, we find jagged clifl'ti of 
reddish and whitish, £nc and coar::;e granite, quartz-folsitc and febilc, 
containing a minulc quantity of it-on and copper pyriteR. Of horu
blcnclc there is litLle or none; mica i;; often sparingly present, and 
quartz sometimes absent, but generally quartz, feldspar and mica arc 
well mixed. The mica is generally black, ;;omeLimes in l:lmall hexago
nal plate", and at times ananged in waving, gncis::;oicl layers, c pecially 
in the £nor varieties. The bluish compact or slightly crystalline 
fc lsite, seen in lar·ge blocks on the road nearer Grand Mira, probably 
belongs to this seri es, but the country iH too thickly wooded and the 
brooks too inAignificant to be of use to determine th is point. Tbc ·white 
Granite Hills approach the clearings again behind Ronald Gilli ' house. 

On the post-road to Gabarus near the French road, compact and 
coarsely crystalline black hornblende-rock, pink and green, compact, 
porphyritic felsite, fe lsite· brcccia and indian-rccl fine porph,p:y with 
light spoLR, striking apparently N. 64° E., and closely rc:;embling 
ccrlain Coxhcath fclsites, are associaLcd with and probably underlie 
the coarse quartzosc Silurian conglomerate of the viciuty. 

Coastal Felsites.-Thc clifl's of Scatari are composed of fol sites like 
those of Coxheath, East Bay and Louisburg, and the charactct· of the 
island correspondR generally wilh that of most of the region in 
which these rocks occur. AL Lhc western ligbL, bottle-green, 
porphyritic, fine-grained , and fragmentary foli:;itc and clioritc arc 
blotched with quartz and ep idotc and stained in the joint;; with 
hematitc. To the northward of the lighthou c, fcli;ite a,nd feli:;itc
brcccia present the greatest variety in Lhe colour of the fragmcnl:;, 
some of which arc six inches in diamcLcr, although often indistinguish
able ;n a fresh fracture. The strike is about N. 79° E., coinciding 
with the trend of the coast, the clip, when not vertical, being northerly. 
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Quartz pervades these rocks, sometimes in the form of veins, but more 
frequently in blotches and sireaks; and calcspar abounds in the joints. 

Near Gull Cape are displayed compact and splintery or finely 
ve1:;icular and fragmental felsite, usually of some shade of boitle-green, 
but al1:;0 purple and indian-rod, in thick layers or papery shales, with 
a well-marked llOrtherly dip. _Many Concretions OCCUL" in those bods, fci~f~~~tionary 
consisting of single and united spheroids, ihe concentric layer.; of which 
may be r emoved like the coats of an onion. Thi::; does not extend 
to the stratification of the beds, but only Lo the internal 'sin1cture 
of certain layer::;. Joints break the roek lengthwise and across 
into small piece!:!, and quartz veins run in the bedding. The 
vesicles are of every shape and size, being Rometimes formed by the 
disintegration of light-coloured films of the concr etions, but generally 
deep and more or less cylindrical. Similar rocks continue, with 
ehanging strike, as far as the eastern light. 

Not far from Eastern Harbour, felsites of various colours strike Carboniferous 

S. 88° J~., which is also the COUl'SO of a conglomerate, probably carboni- outlier. 

forous, seen ai low water. The felsito that follows is darker than 
those seen on the north shore, and contains much chlorito and hema-
tite. Bright indian-red and bottle-green, quartz-,eined felsitos, 
associated with purple amygdaloid stl'iko S. 82° E. at the next Amygdaloid 

prominent headland ; whilst near the fishing ::;tation of Howe Poinl, 
the dip is N. 39° E. < 45°. Pu1·plo, rod and grnen felsite-breccia extends 
as far as the head of Tin Cove, where light-greenish and gray felsite
brocciaclips N. 46° E. < 35°. Ai Pigeon Point, a pink splintery felsito 
occurs. 

Pm·plo, rod, pink, cream-coloured and greenish, ofle11 compact Moque Head. 

folsite, full of small veins of quartz which run generally in t he bedding, 
form rocky cliffi between Moquo Head and Neil Cove, dipping in a 
norihorly direction at a high angle. They pass under the boli .of 
carboniferous rock in this cove, bL1t appear on the road within this 
bolt, on the Clarke road as far as Louisburg, and on the road from Neil 
McHury's to Catalogue Lake. 

Between Mainacliet1 and Cape Breton every variety of folsite is moi 
with. At Cape Breton it is quartz-veined, greenish and reddish, frag
montat·y an<l. compact, with lines of vertical jointing or bedding, which 
nrn N. 39° E. and S. 76° E. At Little Loran the folsites are spotted 
with hornblende and chamctorized by an abundance of calcspar, a Calcspar vein. 

lenticular mass of which, aboui six feet thick, is associated with them. 
At Gooseberry Cove laminated groenish-gray, while·weaihoring felsite 
dips at a high angle S. 13° E. On the road between Loran and Little Barrens and 

· ·1 l fi b J 1 ·b d h f marshes of Loran s1m1 ar roe ;:s orm a <0-app e arron'J an roars os ull of Loran and 

broken pondrs; and the rocky, indented coast from Loran to Loui;,;burg Louisburg 



Contact of 
carboniferou::; 
limestone at 
Catitlogne. 

Louis burg. 

Cape Gabaru~. 

Quartziferous 
fclsite. 

8 F GEOLOGIC'AL l'irRVEY OF C'A ADA. 

is equally Rteril('. The rockR of t hiR dii;trict have been fully described 
in the Report for 1875-6, p. 379, and in Lhat for 1876-7, p. 425, but in 
addition to these fclsilcs, quartz-fcli;ites, dioriLet1, and soft, ROapy i;bale;:;, 
a mixtllrc of feldspar, quartz and chloritc may be ci tcd. 

The Louit1burg railway displayi; in ;:;cvcral cuttings between the 
pier aud the crosi;ing of the Loran road the bright.coloured fclsilc
breccia:; seen al the lighthou::;c, as well as greeniHh pyritout1 diorilc 
a.nd other Coxhcath rocks. Thc8c continue both on the posL road and 
railway at1 far as Calalognc Lake, where a laminated variety 1:1trikcH 
N. 6.+0 E. Below the poi;L road, on the lcfL side of Catalognc Lake, a 
simila1· folsitc is cxpot!cd ; aL the road, on the upper side of the bridge 
over Catalogne Rh-er, a bcautifnl molllcd folt1ite-breccia i::; in place, 
whereas on the lower side carboniforouR limestone occurs. llillt1 of 
felsitc follow, giving place nearc1· Sydney to fos;;iliferous Primordial 
rocks. 

A.L Rochford Point, Louisburg llarbonr, gray, greenish anct rcdcli::;b , 
quartz-veined, porphyritic, compact, granular aucl fragmental folsilc 
and quartz-fclsitc strike N. 74° E. Tbe fragments are of every shape 
and l:!Ometimes exceed an inch in length. Wl1en a large proportion of 
qrmrtz is present the rock assume;; a di:;LincLly granlllar texture. 

nray, granular, pyritous, epiclotic, laminated quartz-fclsilc is tra
versed by irregular dykes of porphyritic diorite and dips S. 35° E. at 
Kennington Cove. The Seal Cove fclsites arc d::wk,compact and obscurely 
fragmentary, and , with more hornblcndic and chlol'itic varieticR, 
extend to Eagle llead (Report for 1875-6, p. 379). Pre-Silmian roch 
are well developed between Eagle Ilcad and Cape Gabarus, except 
whcrn concealed by beaches and carboniferous rocks. A.t the Cape, 
gray, greenish, purple and red compact and fragmentary felsiLes, 
porphyritic and sometimes indif'tinctly granular, with blotcheH of 
quartz, sLrike N. 46° E. The Shore and French roads from Loui;;burg 
to Gabarus also exhibit thm;c rocks, which in a hill near John )Iatheson',; 
consist of greenish and red, mottled, compact, porphyritic folsite, full 
of quartz veinK. South of the Lower Silmian slates, at the UcLcocl 
road, felsitc and diorite everywhel'e crop out on the road to Gab::u·utJ. 

On the Bengal road, the febites at their most northerly outcrop arc 
light-puqJlish, fragmentary, porphyritic and cpiclotic; and a vct1icular 
breccia reRembling the aHcrcd felsi Le referred to in the Report for 1875-6, 
p. 423, appearR on the Bengal hill;; south-cm;L of )folnnc8 Lake. Near 
a mill on the Catalogne road, at the road to D. McDonald's, immense 
blocks of :fine yellowiHh-green epidotic felsite arc met with, covered 
with prominences like those found on weathered surfaces of serpentine 
limestone. fany of these arc of quartz, othert1 of decomposed fold
r,.par in a framework of quartz; they often resemble pebbles, but 
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sometimes contain cavities lined with crystals. This rock is associated 
with quartz-fe lsite and granular an cl fragmentary calcareous felsite 
conta ining a few scales of mica. Being veined with quartz and banded 
like the sandstone and grit with which they arc in contact, they often 
bear a :;triking resemblance to them. 

Near the fork of the Catalogue and Bengal roads, pink, reddii:;h and 
green felsite-brcccia, cut by ;.;ma11 veins of q uarlz, is a:;sociated with 
pieces of red sandstone and conglomerate, Romctimetl hardly clititin
gui;.;hable from it, but generally having the pebbles distinct. 

Around the Belfry Lakes, and between these lakes and Fourchu, reel 
sycnitc, fclsite, diorite and quartz-folsile arc often sceJJ, the country 
being for the most part barren. On the road to the shore between 
Belfry and Mullcui:;h Lalrni:l whitish, gL"ccnii:;h and light-pink fch;ilc, 
quartz.felsilc and syenitc also occur. The felsitc is compact, the 
quartz-fch;ite of every degree of :fineness, the grains being occai:lionaHy 
a:; large a;.; marbleR. Hornblende is sparingly present, appearing in 
the finer varieties a:; small porphyritic fibres, in the coarser rocks, a;.; 
Rmall scattered grains. 

N cat· the Framboise school-hou:;e more or less Rlaty feli:;itm; and green
ish , soft, finely laminated, pearly fragmcntal rocks dip S. 56° E. with a 
sligh t deviation from the vertical. It is unnecessary lo characterize in 
detail the numerous exposures of folsite and dioritc, q uartz-fclsite :rncl 
sycnitc ;;con on the shores and roads about Fonrchu, Framboise ard 
M:aric Jo~cph, the atLitude and distribution of which arc shown on the 
map. Those,- therefore, which present fcal nres of special interest will 
alollc be described. 

The road from the post-road to Donald :McAskill's passci:; over 
Lonisburg fol sites with a westerly dip, followed by allied roclrn of great 
variety of colonr and texture. On the west side of the roa~ these 
rock:; are intimately associated with a conglomerate containing pebbles 
of quartz-fclsite, which seems to pass into them, the paste being bluish 
compact porphyry with small b1·ight grains of quartz, or bluish 
quartzite like the pebbles. Argillite, sandstone and folsiLe of doubtful 
character succeed, associated in the neighbouring barrens with purple 
grits. 

Capelin Cove exhibits an interesting seric:; of rocks which, near the Gneissoid rock" 

fishing hamlet at the beach, comprise rcddi1:sl1 and greenish granitoid ofCa11clinCove. 

folsiLc and quartz-fclsite, diorite and sycnite, in which the line:; of bed-
ding display less foliation than Rome of the gneisses of St. Anncs and 
Boisdalc, and could not always be detected except for the long rcefa, 
in which, however, they are distinct. The rocks are rather friable, 
show in places an approach to a fragmentary and porphyritic structure, 
and occasionally resemble the obscurely granular syenite and felsite of 
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Shenacadie and Escasonie. Blotches aud veins of quartz penetrate in 
all directions, and dykes of bottle-green granular rnck run in the 
bedding and across it, entangling wedges of the sycniLe. Sycnitic gneis;; 
on the road from Capelin Covo to the posL-road diRplays on weaLhering 
the ridged aspect referred to in the Report for 1815-6, p. 379, and 
altcmates with Coxheath folsite, the country being barren. 1~rom the 
fork of these roads, for a considerable distance Low<trds Framboi;;c and 
Saint Esprit, sycnitc is the prevailing rock. 

Gncit'H, diorite, finely laminaLcd quartz-felsitc and bluio;h, Hofl, pearly, 
folclspath ic shales occupy the rocky coast between Capel in Cove and 
Saint EHprit. Here, however, the shol'e become;; low, and the pond" 
and beaches, together with the slates seen on the pot:1t-road, afford 
unmistakable proof of the former extension of Silurian stratn in this 
vicinity. 

Jn beauty and vnricty of colour the compact and fragmentary, 
porphyritic folsites of the coast near Murdoch Matheson 's and towards 
Grand River may vie with those of Loni. bul'g and Scatari. 

Bluish and reddish coarse fel,_;iLc, dioritc and sycnite al'c intcl'mixcd 
with compact and fragmentary felsitc and dioritc on the Fom·chu road 
near 1\IcLcan's, and underlie the bal'rcus t hat stretch towards Fram
boisc and Loch Lomond. 

In a large brook near the Kemp road is a greenish and reddish, 
rompact, sp lintery, porphyritic felsitc, with sofL unctuous matter in 
the joints. At L' Archcvequc a similar rock rises in to low hills. 
Near Geand River Bridge greenish, rough, coherent, pearly slate;,; 
strike N. 64° E., which it:i also the attitude of a band of chloritic, 

Contact of car- calcareous fclsitcs, near the schoolhouse at McLeod's. The latter are 
bonifcrous con- reddened by the colouriug matter from the carboniferous conglomerate 
glomeratc at 
OmnJ River. with which they lie in contact. 

The coast between Grand River and L'Ardoise i;; compoticd chiefly 
of felsitc, but the beaches and lowlands often i:;how traces of newer 
rocks. At Point Michaux, laminated sycni te, dioritc and ligh t-colom·cd, 
waving, papery, slightly gram1lar felclspathic shales clip N. 37° W . 

An outcrop of fclsite in one of the brooks ribovc the Loch Lomoud 
Hay Cove. road, ncrir Hay Cove, is interesting because of its proximity to the 

newer dioritic series, from which it iti separated by a zone of carbon
iferous conglomerate, lying nearly horizontal, and composed of the 
underlying felsitet:i. It consists of a plli'plish, slaty, friable, soft, 
calcareom;, minntely fragmentary or eompact foldl:\pathic rock, di1)ping 

Brcccia and N. 54° W. < 70°, as:;ociatecl with an inegnlarly cleft, obscnrely 
amygdaloid. brecciaLed rock, sometimes an amygdaloid with pea-size amygclnles of 

quartz, bnt also precisely similrtr to the mottled felsitcs of McKcagan 
Bi·ook (Report for 1875-6, p. 372) and the pearly shalcs of Big Pond. 
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2. LowER 8rLURIAN F'omrATION. 

The gonc1·al distribution of this formation was sketched at pngc 3 of 
this report, and a Rcction of pal'L of it given in i.ho Report for 18'76-'7, 
p. 437. Reference was ali;o made to the probable conncclion of the 
rod shalo1:1 on the Louis burg railway with the gray Rands lone in which 
Obolella wai; found near Mm·ion Bridge, and Mr. BillingR' opinion of Fossils. 

the Primordial ago of this fossil, m the Ropol'L for 1875-6, p. 3!13. J\Ir. 
Billings' opinion has since been confirmed by :t much larger fanna 
obtained neat· the same place; and from the shalrn; between }fira and 
Catalogno specimens of a similar Oboletla wore found lai;t autumn hy 
Mr. Gray, 0110 of the onginoorn of the Capo Breton Company. The 
thickness of this formation is no doubt con8idorablo, bt1t the crnmpl ing 
io which it has boon st1bjoctod ronderl:l the determination difficult, and 
details arc still wanting. 

Mira Basin.-This area, to which most attention ha::l boon giYon, 
strotchoR from Mira Bay to Upper Mario Joseph Lake. On the road 
from the railway down tbo left side of Catalogno Lake no rocks 
except pl'o-Silurian and carboniferous wore seen in place, but 1rnmot·ouR 
bloc:lrn donolo the proximity of the Silurian bolt. Ji'arthor west, mm1y 
outcrop::i occur, ,;howing reddii:!h and greenish, soft, shaly argil I itc, 
gray sandstone similar to that of the Caribou farsh road, red i;and-
stono, q uarlzite an<l quartzo::io grit. The boundary between Lhi;; forma- Caribou i\lar>h 

tion and the millstone grit on the Caribou MarHh road is somewhat road. 

inclofinito, exposures being rare. 
On the Sydney road, greenish, ptll'plo and reddish, sofL, foldtipa1.hic, 

micacoow;, arenaceous shale and sandstone, quartzite, quartzol:le grit, 
nut and pea-conglomerate with pebbloH of quartz, reddii;h limosto110, 
and greenish and gray argillite foll of quartz' veins strike S. 59° E., 

. . Albert Bri<igc. 
oxLend nearly to Albert Bndgo, and occupy the ol<l Lou1sburg road i.o 
the mill on the outloL of l\IcMillan Lake. SouLh of the mill, lcdgo13 
of reddish fine shale and thick-bedded sandstone dip S. 16° E. < 60°, 
ancl are succeeded by greenish, i;oft, pearly sbales, dipping S. 16° W. 
bonealh carboniferom; limestone . 

Proceeding westward, we find these rocks exposed in many placoR Catalogne. 

along an irregular line of contact wiLh the felsiLos on the Catalogne 
and New Boston roads; and 11mn· the ~cbool on the Bengal road , dark 
reddish i;andstone and argillite, with greenish, i;oft, white-weathering Quart" veins. 

fold:;pathic shalos, in thin, rippled layers, contain thread-like qunrlz 
veins at right angles to the i;trike, which is N. 20° E. South of the 
largo lake on this road, quartzite and quartzo. o grit appear with 
bluish-gray, black-spotted, laminated, rather coherent argilli tes, and 
reddish micaceous, nearly compact quartzo-feldspathic sandt:itono, 
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running N. 10° E . Farther south , r eddish, micaceous, arenaceous 
shale and sandstone, dip S. 69° E. < 80°, containing, at their con
taet with the pre-Silurian felsites, pebbles of quartz and red foldRpar, 
apparently derived from that series. 

Trout Brook. Red sandstone formH the rocky bed of a i:; mall Lribntal'y of Tront 
Brook flowing from the Bengal road. In the main brook below the 
confluence, bl uish-gray and red, quartz-veined fine sandi:;t.onc and argil
litc, with :;cales of i:;pccubr iron ore, dip N. 69° E. < -±3°. This bl'ook, 
a favorit.c rcsorL of anglon;, flows in a narrow, pictnl'csquc valley on 
whose' banks grow Indian peal's and hazel-nuts, wbili:;t multitudes of 
blueberries occur on the bal'rens above. The dip va!'iei:; in de:;conding 
the brook Lo the SouLh J\Iira road. The argilli1.os are contorted , i:;ofl 
and crumbling, t> ilky and sl::ity, resembling those of Boi,;dale, like 
whieh they break into pieces, nine in ches long and a q uarLcr 01· an 
eighth of an inc:h wide. 

. No fost>ib were found in TrouL Brook, but on the road near J\foKay'ts, 
Fossils of · · f Ob l ll fi l · · l f 11 th" d t .i\IcNeil Brook• impressions o o e a appear on a no w utrn i o c spa 1c san s one, 

and in M:cN eil Bl'ook, shell s and trilobites are abundant. On the road 
at McNeil's mill , al'gillit.o and sandsto110 dip S. 16° E. < 45°, wberoai:;, 
above the mill pond the dip is N. 54° W. < -±0°. Higher up, the direc
tion remains the same, while the angle iH much lower. The shalos 

Limestone. include a nodulal' bed of bluish-gray and black, bituminous, oft.on 
granular limestone, full of foRsilK, among which were r ecognized 
Orthis, Obolella, and the head of a. trilobite. Above the bridge on 

13lack shnlcs. the Trout Brook road, black and bluish argillite, in layers qual"Lcr 
of an inch thick aud uncle!', dipi:; S. 83° E. < 15°-60, C:l'nmbling 
into knife and needle-i:;haped fragments. Cliffs formed of 1.hoso 
shalos abo und in impressions of tri lobites i11cluding Agnostus and an 
Olenus (or Sphaerophthalmus) allied to 0. alatu,; of Boeck. Large 
layol'ed blocks of bluish, pyriLous, veined limeston e, i:;omoLimos a 
foot, thick, which occur among the shales, are wholly composed of 
the heads, tail;; and ;;pin es of lrilobi tes, as the corresponding 
limestone of Macintosh Brook (Heport for 18'76-'7'7, p. 432) is of 
.£ingula and pbosphatic nodules. Concretions of iron pyrites in 

Concretions. 
1.he sbalos, which vary from the size of a pea 1.o that of a hen 's 
egg, produce by their decomposition a considerable quantity of bog 
iron ore. 

Beyond the cro:>sing of the Caribou Marsh road the detritus in 
McNeil Brook and in the road consists of whitish and brownish sand
stone and grconish-gray argillite. Near the school the formal' is 
cover ed with shells. 

The Aouthorn part of the Bengal road displays blocks of bluish 
pl umbaginous rock, weathering like a limestone and not unlike an 
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argillite seen on the Rame road near .M:fra; together with bluish , black
spotted slates and quartzose conglomerate, sometimes resembling a 
Coxheath folsite. At Allan McDonald's, coarse quartzose conglomerate 
and whitif;h grit contain flat, angular fragments of felsite, and are 
associated with whitish porphyritic felsite and blocks of bluish sand
stone anJ purplish argillite. Not far from James Mcintyre's, felsite
breccia is found with bluiRh spotted slates and quartzite, with a Yertical 
trend of about N. 7° E. 

In Lynk'.; old clearing on the left side of a lake at the end of a 
wooJ.-road, a twiflted, compact felsite or altered argillite showR waving 
lineR of lamination on the surface, although within it is quite homo-
geneous anJ. of a dark-bluish coloul'. Blocks of highly altered q uartzose Conglomcrato 

conglomerate and grit abound in the fields, RO that the felsite alt<o is 
perhaps I1ower Silurian, although the exposures at'e in.;ufficient to 
determine with certainty the position of this and other rocks of the 
neighborhood. Similar bh1ish l'Ocks extend to Mmdoch McDonald'><, 
nea1· whose house is a white quartzite anJ. hard laminated ai·gillitc, 
l-iOmcwhat re::iembling a Hchist. 

Light-co loured, compact quartzosc grit and quartzite occur constantly Frnnch Roail 

on lhe Prench and McLeod roads, to the outlet of the second Hardy 
Lake ; and in the Yicinity of McCormack J_,ake, purplish and greenish, 
silky and coherent, arenaceous and argillaceorn; shaleR, together with a 
conglomerate compo ·ed of quartz, felsite, porphyry and grnen al'gillite, 
are associated with blockR of fc!Hite-brcccia. The Silurian and pre-
Silnrian rock:; arc here in contact, and on the borders of the String 
Lakes sometimes the conglomerates, sometimes the felsiteR, break the 
stuface of the ground, their irregulal' diRLt-ibution probably giving rise 
to this beautiful chain of lakes. 

Black and blni1<h spotted slate:, resembling thoRe of Long I lanJ, 
occur fr equently on the Fl'cnch road. Near its junction with the 
Gabarus post-road, Silurian and pt'e-Silurian 8trata al'e again in contact. 
The former consist of light-purple and gt'ay, close-grained pea and 
nut-conglomeralo, containing pebbles of quartz and feldspar, arnl stri k
ing apparently N . 13° W. Nc:ir the highcRt of the String Lake:<, at 
AnguR McDonald's (Big Angus), is a fine reddish micaceous sand
stone; and in the fields, bloclrn of bluish, micaceous, arenaceOU,'l anJ 
argillaceouR Rhale, whitish, reJcfo-ih and purple conglomerate and grit 
prevail as far as the hill at the copper mine. Lower Silurian rocks 
alf!o cover the Grand Mira end of the French road, and the fal'm-roadH 
of Ronald, John and Donald Gillis. On the South Mira road to the 
eastward., l.Jlack and gray argillaccous shalcs, and g l'ecnish-gray felds
pathic sandstone appeal' in many of the brooks. 

Canoe Lake Brook flows from Canoe Lake to Mira Bi Yer alollg a chain Canoe Lake 
Brook. 
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of marshes, interrupted by stretches of rapids with small falls, keeping 
its coLu·se among the Silurian rockR, with the coastal felsites and White 
Granite Hills on either hand. There is i10 great variety in tbc 
character of those rocks, which comprise bluish argillite, bluish and 
red, fine, micaccous sandstone and grit in shaly layers, and, near 
the lake, nut-conglomerate underlaid by quartz-veined, Coxhoath 
fc!Hite. 

On the old road between Belfry and Canoe Lakes, indian-re<l, com
pact. and indistinctly granular felsite, spotted with quartz and veined 
with epidote, is succeeded by reddish quartzose 1-mn<lstone and slut.e 
detrit.ui;. 

In Easg Brook, reddish, greenish and bluish argillit.e and quartzite 
overlie pre-Silurian folsit.e1-1, as 1-1hown on the map. At Victoria Bridge, 
lami11at.ecl argillile strikes N. 70° B.; and on the road round the head 
of the ;\lira lakes, rock.,; like those of 8tl'ing Lake contain rna::;ses of 
milky quartz and dip S. 69° W. 

Interesting displays of Lower Silurian strata are also found on the 
roads and brook" of the western side of Mira River. Good sections are 
exposed in a series of falls on the brook which rnns along Rory Curry's 
road, the rock:; corniiHting of rocldiHh micaceous grit and conglomerate. 
At Uurry'fl houf>e these rocks are ah;o met with, and near Ilugh 
Walker's, a relkli::;h argillitc clips N. 57° W. On the road to Calcdouia 
from Victori~t Bridge, conglomerate, composed chiefly of qual'lz 
and folsiie, is associated with a light-reddish gl'it, striking S 52° W. 
with a vertical dip. Near J. M:cDongall's, on the road back lo the 
shore, gray grit iR encountered. 

The greenish-gl'ay laminated argi I lite of the :J'J:ira road at M:cEachern 's 
gate Htrikes northeasi, and in McEnchern Brook, just above the road, is 
succeeded by a bank of gray, friable, .flaggy, micaccous sandstone and 
arcmweouR shale. Above the fork is a fine development of buff
coloul'ed compaut feli-;itc, with grnins of quartz, pl'esumably belonging 
1.o the syenitic series, beyond which is a reddish and gray, fine, 
calcareous sandstone. Near the road, the Silurian rocks strike N. G0 

\V., at the junction the dip is N. 76° E., while immediately clown 
stream from the felsite and qual'tz-folsite, a compact, reel and greenish, 
moLt.led, splintery, micaceo-arcnaccous argillite dip;; N. 89° E. < G0°. 

At the Mira road, near the cros;iing of Kelvin Brook, is an outcrop of 
red argillilc and greenish, fine, feldi;pa thic sandstone, dipping S. 86° H. 
N carce Victoria Bridge thi1-1 is followed by light-reddii;h felsite, holding 
a few grains of quartz. Most of the road from this outcrop to the 
hl'i<lgc is occupied by blocks of bluish quartzo,;e conglomerate, grit 
and fine sandstone. The conglomerate contains pebbles of felsitc, 
quarlz-fel"ilc, i;yenilc and relaled rocks, as well as other::i which may 
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be red argillite oi· fragments like those of the Louis burg breccias. Not 
far from Kelvin Brook, on the shore of Mira River, is an outcrop of 
bluish, greenish and gray fine argillite, interstratified with shaly, 
micaceous, nearly compact, feldspathic Handstone, full of quartz veinR 
like tho;;c of SL. Andrew Channel, and stl'ikiug N. 9° E. wit,h a dip · 
alternately to cast and west. 

Kelvin Bl'ook, one of the most beautiful streams in the region, was KeMn Brook. 

RUJTcyeLl from the shorn to the marshes above the Caledonia road. 
Succeeding the felsite at the Mira road i;; a light-green, compact or 
fine-grained, micaceous, feldspathic sandstone, with a well-defined dip 
N. 85° E. < 44°; next to which lies a red and g reen, blotched, friable, 
micacl.lo-calcarcous sandstone. Up stream, shaly and flaggy argillite 
dips 8. 81° E. < 45°, succeeded by a coarse, pebbly, quartzose, feldspathic 
grit, dipping vertically~. 7G 0 E., and by a pea-and-nut conglomerate, 
with a dip N. 70° E. < 47°. Above the felsite outlier, a red clay rock 
dipK N. 85° K < 40°. The conglomeeatc contains pebbles of the 
buft:colourcd qnartz-felsite of the outlier, and the grits appear to be in 

8
. . 

. . . ~ 1 lur1an con-
grcat part of similar composition. lligltet· up is another nut and egg- glomerate com-

1 . . I bl I f I bl . l d . 1 posed of pre-81-cong omcratc, contammg arge oc rn o i·ec, ms 1 an grecms i, lurinn detritus. 

obscurely grmrnl:tr aad porphyritic felsite and quartz-felsite. Every 
pebble is a felsile; the paste is a nut and egg-conglomerate in which 
Lhe large, round and well-worn boulders arc imbcddcd. Whitisl1, 
nearly compact, fine conglomerate or coa1·se grit follows, dipping S. 
79° E. < 45°, and associated with layet·s of red and purple calcareous 
;;ancli:;Lonc, grit, conglomerate and m·gilliLc, which extend i.o the lake 
and fal'ln road at :McDonald's. Above the Caledonia ro:td, Kelvin 
Brook flowR over reddish, purple, gt·ay and bluish, qLrnr(,zose, fol<lspa-
thic sandstone and grit, which appear in contact with greenish and 
reddish, sofL, fine-grained ot· compact, epidot,ic rocks of trappean 
m;pecl, like those of Long Island and Gregwa Brook, and with unbcddcd, 
jointed fclsite:;. This may be an int,rusivc scl'ic;;, but more probably 
represents the fundamental rocks. SLill proceeding up tbe brook we 
meet with indian-rcd fine argillite, dipping . 47° E. < 42°, underlaid 
by coarse rcddi;;h Kyenite, diorite and felRiLe, seen only in :;mall 
cxpo;;urcH. 

To thl.l KOt1thward of Salmon Bivct· on the Mira road, whitish, fine- Obolell« of 
· l l · l f' ll f · · f Salmon Rirnr. grmnet or near y compact nucaceous Hane stone, u o impressions o 

Oboletla, in flaggy layers with red sandstone, conglomerate and g 1·ecnish 
argilli te, seems to be unconformably underlaid by the red fe lsilc and 
Rycnitc of the Mira Ilills. 

fl'ramboise Basin.-Separated from the foregoing by a spur of older 
rock, about a mile and a half in width, are the metamorphic depo~its 
of Framboisc and Marie Joseph. Unlike those of the ~fi;t·a basin, with 
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which they were probably once continuous, these deposits have as yet 
yielded no fosRils; but presenting in the lithological characters and 
succesi-;ion of the beds a perfect correspondence with their equivalentH 
in that basin, they stand, with the outliers at Five Island Lake, on the 

· Rhore of Framboise Bay and at Saint Esprit, as a monument of the 
immense amount of denudation unuergone by this area since their 
deposition. 

Sandstone, grit On the .Mira road betwee11 Angus McKinuon's and the Fourchu roatl, 
~r~ conglomer- gray and reddish, quartzose and feldspathic sandstone, grit and conglo

merate are in contact with the felsites in many places. The nut-and 
egg-conglomerate of the Framboise road is composed of well-rounded 
pebble~ of quartz and felsite in a paste of fine qt1artzose geit or highly 
crystalline folsite, the latter giving it the appearance of a Coxbeath 
fclsite, notwithstanding the shape of its pebbles. Outcrops of fine, 
whitish, qnartzose grit and conglomerate occur near the path to 
Framboise church, and of red and greenish argillite, in Framboise 
River, on the opposite Ride of the road. Similar strata are found on 
all the roadK in the vicinity; near Widow McLeod's is another display 
of greenish i:;hale; and from the Mira road between the .Framboise 
road and Neil Morrison's a spur of Lower Silurian rocks runs west
ward up the valley of a large brook. 

The conglomerate RO characteristic of this formation generally 
contains pebble8, as large as a hen's egg, of quartz, quartz-felsite and 
fclsite of variable texture; and apparently also of fine quartzoi-;c grit. 
On the Fourchu road near :M:cAskill's road it iR associated with 
feldspathic, close-grained grit and sandstone, underlaid by syenite, the 
country bci ng uncultivated and covered with strawberry and raRpberry 
plantK with a few small spruces and tamaracs. On the roacl to Ilect.or 
l\foDonald's, Silurian and pre-Silurian deposits are also in juxtapo. ition, 
and on a ct·o;;s road to the backlands, the former are represented by 
light-lavender and lead-gray, cloRe-grainetl, quartzo-feldspathic gri l , 
fine in texture and cut by small streaks and veins of quartz. Pre
Silurian folsite, syenite and quartzi Le succeed near Angus Strachan';; 
hou,e, and between McAskill's and the main road. Near Blue Lake, 
Saint Esprit, is an outlier of Hanclstone and blui8h-grny, soft, crumbling, 
pearly slate, probably of this age. 

3. DEVONIAN? METAMORPmc RoCTcs. 

A great development of igneous and altered sedimentary deposits 
occupies an irregular at·ea between Loch Lomond and St. Petcrt'. 
Outcrops are cvei·ywhere pt·cscnt.ed in the brooks, lakes, shores an<.l. 
roads; but. HO eontortetl Lhal no contiuuouB section is accessible, an<.l. 
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any es timate of the thickness mt1st be uncertain. The characteristics 
of the lower members of this group will be understood by reference to 
the following enumeration of the exposures seen on the seashore 

/ 

between L'Anloise and St. Peters. lt must be remembered, however, Coast-section 

b . . between l' Ar-
t at the:;c OL1tcrops arc freq uonLly separated by largo mterval:; of doise and 
coucealod strata : St. Peters. 

1. Greenish and bluish coherent grit and sandstone, with layers of blackish, 
finely laminated, friable, arcno-argillaceous shale, and patches of con-
glomerate. Quartz and calcspar veins and blotches run in every direc
tion, giving the rock a meshed aspect, and small cross joints also occur. 
These rocks at low water ne>tr L'Ardoise chapel dip S. 15° E. < 30°, 
and in the next cove to the westward N. 5° W. < 30°. 

2. On the western extremity of L 'Ardoise Head, light-coloured quartzo-felds
pathic grit and sandstone, coherent and close grained, veined, and not 
unlike the whin of the gold fields, dip S. 64" E. < 40°. 

3. In the following, cove grcenfoh and blackish crumbling argillite dip S. 25° 
E. < 25°. 

4. On a headland 400 yards farther north a bluish coherent sandstone, wrinkled 
a cross the beds by lines of jointing and cleavage, and full of minute 
Yeii1s and blotches of quaitz and calcspar, dips S. 26° E . < 60°. 

Veins. 

L'Ardoise 
llead. 

Beyond St. Peters Island and the lobster factory is the following St. Petors 
descending sequence:- Isl1tnd. 

5. Greenish and light-coloured, veined, somewhat shaly, cleft arenaceous rocks, 
including greenish-gray, nacreous, argillaceous shalcs. 

6 . Light emerald-green argillaceous shale. 
7. Greenish veined argillite. 
8. Light-bluish sandstone in layers one to six inches thick, waving, and veined 

with calcspar. 
9. Light-coloured quartzo-fcldspathic sandstone in thick beds. 'fhe dip of 

the beds from 5 to 9 is S. 20° E. < 50° ; their aggregate thickness 230 
feet. 

10. White-weathering quartzo-feldspathic grit, dipping S. 38° E. < 60° seems 
to underlie the shore as far as Pothier Point, where the ~ngle of dip is 
lower and the direction more nearly south. 

11. Reel aud greenish conglomerate, represented only by large blocks ou the 
shore, but well seen in the fields and on the post-road. The pebbles 
are seldom larger than a hen's egg, and arc chiefly quarfaites of various 
colours, but sometimes snndstone and felsite. It is rough, coherent 
and differs greatly from tlie carboniferous conglomerate. 

12. Reddish, purpli sh and bluish sandstone and grit, dipping S. 56° E < 20° 
13. Greenish and bluish sandstone, sometimes stained with hematite. 
14. Measures concealed. 
15. Red conglomerate mixed with coarse and fine red sandstone, underlying the 

coast as far as Three Island Cove, and stretching over rocky clearings 
towai·ds the road. 

16. Traces of snndstone and pieces of soft, crumbling, bluish argillite. 
17. Measures concealed in a deep, wide bay, with sand and pebble beach and 

gravel bank. 
2 

Pothier Point. 

llcmatite. 

Three Island 
Cove. 
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18. Long reefs of blackish and grny, crenulated arenaceous shale and whitish 
close-grained felclspathic sandstone and impure limestone, crossed by 
veins and blotches of quartz and calcspar, in some of which are speckR 

Copper pyrites. of copper and iron pyrites. Lenticular layers of bluish limestone, not 
bituminous, but veined and twisted, often concretionary and folded 
round a core of soft argillite or of iron pyrites. Dip S. 12°- 30° E. , 
45°-60°. 

Godie Point. 

:Mark Point. 

Coal. 

Shells ancl 
plltlltS. 

Plant8. 

Encrinal lime· 
stone contain
ing galena. 

St. Peters 
cliorite. 

19. Greenish conglomerate, pebbles of light-coloured quartzo-fcldspathic sand
stone embedded in a fine paste of similar composition. Dip S. 20° W . 

20. Drab and reddish argillo-arenaceous shale seems to strike H. 55° W. at Godie 
Point, but if this is the attitude, the colours pass abruptly into each 
other across the line of strike. H ere the rocks are nearly vertical; but 
at the extreme point, where the next bay begins, similar shales dip N. 

21. 
22. 
23. 

24. 

25. 
26. 

27. 
28. 

29. 
30. 

31. 

32. 

45° W. < 45°, running thence as far as the pond in the bay. 
l\leasurcs concealed by the pond and beach. PEET. 

Red and green shales, often nacreous and slaty.. . . . . . . . . . . . . . . . . . . . . . . . 50 

'fbick-beddP.d sandstone with patches of a brecciated rock, veined with 
quartz, calcspar and ankerite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Quartzite or quartzo.feldspathic sandstone in rolls, covered with rusty 
blotches derived from the weathering of streaks of pyrite. Markings 
of carbonized plants one.eighth of an inch wide; thin streaks of coaly 
matter. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :~o 

J\Ieasures concealed . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
Quartzite or sandstone like 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 50 

Measures concealed... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

Greenish fine sandstone or quartzite... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 

Measures concealed.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 95 
Black and greenish shale, containing an obscure Cypris and carboni zed 

plants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·LO 

Drab, cleft, shaly sandstone, not well seen . Here a roll repeats the measures, 
which are, however, soon concealed. 

Between Mark Point, where the foregoing section was obtained, and Jerome 
Point few exposures occur on the shore. Blocks of quartzite, sand
stone and shale cover the fields about Kavanagh Creek, and on oue of 
the brook~ flowing into this inlet is a greenish argillite crumbling 
into knife and needle-shaped fragments . Between Karnnagh Creek 
and J erome Point are many blocks of g reenish-gray, close-grained 
sandstone, with fragments of carbonized plants, Sphenophyllmn, ferns 
and Cordaites. 

33. Limestone, bluish and gray, compact, crystalline and concretionary, massive 
or slaty, contorted and variable in dip; seen on the eas tern side or 
Mount Granyille and in many places on the Bras d'Or as far a~ McNab 
Cove. At St. Peters it is full of small specks and strings of galena; 
and chloritic matter is found between the layers; contains here only 
a few doubtful cncrini tes. 

34. Diorite of Mount Granville and St. Peters Canal. 

Rockti similar to those described above arc present on the L'Ardoii-;c, 
Salmon Creek, Soldi er Co.-c, F ergut:io n Lake and other roads between 
t he Atlantic Ocean and Bra!:! d'Or Lake ; and !:!omc of the L 'Ardoit<c 
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brooks exhibit a great thickness of conglomerate, quartzite and red 
&rg illite, indisting uishable from those of the Primordiai series except 
by the fossils which t hey contai n. 

Whether in direct contact with the t raps and diori tes or far from Crystalline 

them, the limestone ifl highly altered-in places to such a degree as to limestone. 

lead to its being quanied fo l' marble. Fossils arc rare. At Robinson Fossils. 

Cove, where it has been largely quarried, small shell s appear on 
weathered surface:<, and Conularia, Streptorhynchus, stems of plants and 
other organic forms may sometime;,; be obtain cl from the more shaly 
layers. Hi; aLLitt1de here is nearly verlical, bu L aL the mouth of the 
brook the Yer tieal beds i:;eem to be oYerlaid by another limestone in 
horizontal bedding, an appearance due to a small fault, for, a sho1·t Fault. 

distance up the brook, the contorted, horizontal layer:; turn up and dip 
Rteeply like the others. Th e concrctionar.r limc;;tonc is blackish, with Veins. 

while 1-1pols; it in cludes irregt1lar, cross and bedded Yeins of white 
calcspar, sometimes lhrec feet thick, in which the crystals arc of'Lcn an 
inch in length. Several small caves, 0 11 0 of them ton feet hig h and Ca1•os. 

KeYen foet deep, oceur in thi<; limcHLonc. 
).fasi;es of diorite ancl trap arc intruded among Lhe RedimcnLary rockK, Trappean hills. 

and ri,;c into comipicuons hills in the ncighbot·hood of St. Peters. Th e 
St. Poler,; canal is cxeanticd for nearly iiK enti re length in a r ock of St. Peter$ 

thiK kind, which form:; the western ,;lope of :Moun L Gmm·ille, and con- canal. 

fiisls cs,,;enLiall y of a g reeni ,;h, grny, bluish and lig h t-r od mixture of' 
hornbl cnrle and fo ldi;pa1·.i, in tcr,;eclod by veins of quartz and feldspar, 
and holding ;;poclrn or qurwl z, mica, bomn.tite, co pper and iron pyrites. 
In one plac.:c a band oft1ofL, crumbling, calcareom1 clay-rock, of variable 
thicknctiis, foll of i rnperfect compound crystals of pyrite, cro,,,:;es the 
excavation nearly at right angle,.; from bank Lo bank. AL Jerome 
Point, lhe exlremiLy of this bill, ii; a compact, ruf'ty, calcareous felsitc, 
fragm cntal and v0Ric11lm", ot· mixed in g lobnlar st ructtu·e with g reeni h 
diorite so a:; Lo resemble 11 cong lomcrak. 

Uampbcl I Hill is a ll ior i to smToun<lc<l Ly lime,;Lonc, r edd ish, greenish Campbe ll llilJ. 

and plll'plii;h argillitc and samlstonc. ' l'l1i <i argilliLe is clefl, and con-
Laini; small, Lwi:;tcll I ell Licular vci11s of <1 ual'tz, with caYiLics full of iron 
rust Several beautiful littl e brookti flow down from those hilli:;,. between 
hig h, woody bank~, in small cascades. 0110 of t hcRe is met in it,; course 
hy a high bank of lime,;tone, under which i t pa~sm; to emerge, farther 
dow11, as a Hpring. On the western shores of Soldier Cove and Salmon 
Urcek, aud on the Indian Reserve, the :;eclimenLal'y rocks arc again Indian Reserve 

broken through by gray and greenish, compact and granular cliorite 
and pyritous, epidotic fclRiLo, traym·secl by veins of light-coloured 
calcspar . 

A dyke of coarse, greenish diorite intruded among fine, g li stening Diorite dyke. 
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sandstone, coarse g rit and nut-conglomerate, alters the Ranrlstonc into 
Poriihyry and quartzite, but its influence extends only a few feet. Compact porphyry 
trAp. and trap are on i,ho beach to the cm;tward, rer;embling ihc trappean 

rocks of Grcgwa Brook (Report for 1876-7, p. 413). The crystals of the 
porphyry arc long and whitish, often crossing one another. A <>horl 
distance beyond, a limct:itone is cut by fine-grained dioritc and f'cbi Le, 
beneath which it apparently clips. 

Cliff-outcrops of black, bluish, grceniHh and pnrpli::;h, compact or 
granular, rusty-weathering trap, passing into fclsiLc or dioriLc, occupy 
the eastern and ontel' shores of Alick Island. The trap is somcLimeH 

;'llinernls of the porphyritic, or assumes the globulal' t:itructur0 seen at J Cl'Omc Point; 
tmp. it has vugs contttining a canary-yellow, crys talline mineral ; and traces 

of hcmatite, calcspar, chlorito and radiating zcolites arc dis:scminatcd 

Grand River 

Quartzite. 

throughout the mass. Moonac !:;Land is probably cal'boniferous, blockt1 
of plaster being strewn along the shorcH. Two small islands lie ncarc1· 
Chapel Island, The easternmost is mel'cly a mut:isel-becl , but the t:iocond 
is covered with bloclrn of purpfoih, fine, calcareous, amygdaloidal Lrap. 
This latter is separated by a shallow bar from Chapel ltiland, at the 
western point of which, hcmatitic am.ygdaloid is in contact with green
ish and reddish conglomerate associated with veined and wrinkled 
limestone and friable sandstone. 

The continuity of the volcanic series on the mainland in thii:; vicinity 
is often doubtful, but exposures occur in many places. 

N car the mill brook, at the foot of Loch Lomond, iR an outcrop of 
greenish and gray fclsite and friable dioritc which may belong Lo Uii~ 

series. The outcrop is :singular . No other rocks arc seen, the cxpot:iuro 
is only a few feet wide, and nearer the brook pieces of sandstone 
occur. An interesting junction is displayed on the lefL Hide of Grand 
River, not far above the bridge, where felsilc and diorite, apparently 
intrusive but strikiugly resembling the coastal ticrieR, arc in clo~c 
connection with highly altered quartzose sandstone, grit and conglo
merate, along a vet·y irregular line of contact, It is post1iblc that Lhis 
belongs to the older series. On the other hand, it is noL impossible 
that some of the rocks in the immediate neigh borhood, colonrod on the 
map as pro-Silitrian, may be newer. 

The quarlzitc and sandstone of the Loch Lomond and Grand River 
barrens are more coherent and compact than tho:;c of the Bras d'Or 
Lake and L'Ardoisc. In the brook io the southward of the millbrook 
at Loch Lomond they are bluish, grny and whitish, with a tinge of 
red, micaceous, foll of minute rusty specks, compact or fiiic grained, 
cleft and broken, massive, thick-bedded or Hhaly; and arc a:;l:lociatrcl 
with occasional beds of soft, rippled argillitc, in thin lamimc with 
polished surfaces. 
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'From the outlet of Loch L omond (Report for 1876-7, p. 424)* to Loch J,ornond. 

the L'Ardoise road, and at Lho end of the road at the church, syonitic 
detriLus prevails. Whitish and r eddish quartzite, quartzo-feldspathic 
;;andRtonc and grit, not unlike those of t he Caribou Marsh road , then 
appear, and arc alRo displayed at Benjamin McLeod's point and the 
vicinity. Ai Grand River mouth and on the road up the loft bank to Gmnd River. 

the bridge at the head of tidewater, the only rocks seen in place arc 
fclriiies, but many blocks of gray, whiti sh, r eddish and purplish 
quartzite, quartzo-folclspathic sandstone, gri l and conglomerate arc 
met with, al:l well as on th e beaches between Grand River and 
U'ArdoiRe. Above the bridge, quartziLes altomate with carboniferous 
conglomerate and limestone, while they entirely cover th e barrens of 
the right bank. Near the small lake aL A. McLennan'R and on ·widow 
McKay's road, whitish sand8tono, veined and Rtreaked with quartz and Quartz and 

hematite, without evident bedding, also underlies the rnck:y barrens bomntite. 

which extend to and hoyond the river, and to Loch J_,omond . 
. Following tho:;e Rtrata from the foot of Loch Lomoncl , on the road 

to 1\foNab Cove, through woods and rocky quartziLe barrens, and past 
bkcR and marshm~, we find them again r opre. en led in 1\fo ab Brook llfoNnb Brook. 

by red and gray contorted Rand ,;tone and argillite foll of quartz voinR. 
Nea1· 1\foNab Lake reddish RandRtone and shale form good soil , 
re. ambling that derived from the lower carboniferous formations, and 
the land is, cornioquently, cultivated. 

Jn Tom'R Brook the limes tone occurs in a Re ri es of folds, lying Tom's Brook. 

generally at a high angle, and apparently oYerlaid unconformably by 
gypsum in almost horizontal bedding. In one of these folds the 
following ascending sequence is presented : 

FEET. 

1. Gray, bluish and black, contorted, concretionary limestone, in regular, 
flaggy and shaly layers, cu t by minute calcspar veins and abounding 
in vugs lined with crystals of calc-and dogtoothspar. A plumbagi-
nous fi lm invests many of th e planes. Fossils : Conularia, Streptor-
hynchus, a whorled shell and markings of plants. The limestone is cut 
into gorges and small caves. One of the latter is about three fee t high 
and about the same width at the month, but 1·ises to five feet inside: 
it is watcrworn and apparently at times the passage for a brook .... 75? 

2. Gray micaceous sandstone covered between the layers with broken, carbon-
ized plants. Dip S. 84° E . at a variable angle ..... ....... .......... 11 

3. P urplish and reddish argillaceous shale with green streaks... . . . . . . . . . . . . 20 

4. Measnres concealed...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

G. Gray and white fine sandstone or quartzite, like that of the barrens of Grand 
Ril·er ................... .... ..... . ... ... .... .. ................. 11 

• These rocks were at first doubtfully referred to the Lower Silurian eries, which they 
gretttly r •semble. 

Fossiliferous 
limeRtone 



Plants. 

Carboniferous 
rocks. 

McNab Brook. 
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FEET. 

6. Gray sandy and argillaceous shale, full of minute, blackened fragments of 
plants .............................. , . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

7. Gray and whitish, sometimes rnsty sandstone, shaly, flaggy and massive, 
fine-grained and coherent or coarse and crumbly: carbonized impres-
sions of large Oalamites and other plants .............. ....... . . . . . 150 

8. Purplish and greenish, cleft, coherent, calcareo-micaceous, areno-argillaceous 
rock. Dip S. 70° E.< 45° ..... .. .. .... ......... ............. . .. . 104 

9. Bright-red, soft, indefinitely bedded marl. ..... . .. ...................... 12 
10. A rock sim ilar to No. 8. 

The rocks now turn and dip N. 3° E.< 10°-75°. But before the limestone 
reappears, a coarse dioritc is seen in the brook, b6yond which arc 
softer rocks, brighter in colour, ;issociated with n gray and yellowish 
limestone-breccia, and probably carboniferous. 

Jn the 11•cstern branch of McNab Brook, above the road to Loch 
J,;omond, Rimilar Htrata, r pcated again and again by folds, form 
barrens producing a few birch and Hprncc trees, white and yellow 
mosses, blueberry and wintergreen plants; and exhibit, in the brook, 
picturesque cascades and Jinns. They comprise : 

1. Bluish, reddish, purplish, greeuish and whitish, fine-grained or compact, 
massive qunrtzo-feldspathic sandstone and.C]ua1-tzite, in rough, white
weathering knobs, with blotches and veins of milky quartz and vugs 
containing crystals of the same mineral. The surface of the sandstone 
has a sparkling appearance from lhe presence of innumerable minute 
particles of quartz. 

2. Gray, smooth, a1·gillaceous rock, in thick, irregularly cleft and jointed beds. 
3. Red marl, with green spots, cleft and jointed. 

When the highland is r eached the rocks give place to willows, grass 
and mOf!8. 

St. Peters road. On the SL. Peters road not far north of :McN ab Cove, red and purple 
micaceous sandstone and a:rgillite, and grayish-white and greenish, 
fine, quartzo-feldspathic saudstone, with a purplish or ruRty tinge, dip 
S. 81° E. < 30°, and nearer the cove S. 76° E. at, a high angle. South 
of the cove, au interesting section on the shore displap; 

1. Grayish-white and mottled red and gray, mica..:eo-calcareous, shaly sand
stone and quartzite, like those of the Caribou Marsh road and Young 
Point (Report for 1875-6, p. 388), and like th em arched and crumpled. 

2. Greenish, purplish and indian-red, rnft, crumbling argillite, in a rusty bed 
of which, traces of coaly matter were detected. 

3. Limestone, blackish, bluish, grayish yellow-weathering, often arenaceous, 
drused with hematite and seamed with calcspar, shaly, wrinkled or 
rippled, full of cone-in-cone concretions. 8ometimes it dips into the 
water at a low angle, but frequently runs vertically 01· dips inland. 

~~~~~~par: lt holds dark-purple 11.uorspar and small spiral shells. 

Metamorphic Devonian rocks of this character have been examined 
in many brooks between McN ab Cove and the Indian J:{eserve where 



CAPE BRETON IST,AN:b. 23 " 

they are cut by masses of fe!Rite and diorite. West of the Salmon 
Cl'eek chapel, red sandstone and argillite are again associated with 
diorite, epidotic fclsite and syenite in the road; and succeeded by 
black and bluish, i:;haly and slaLy, argillaceous, crysialline limestone, 
with a silky surface lustre, full of calcspal' and cone-in-cone concretions, 
and clipping S. 86° W. Markings ofLcn occur in the limestone which Cone-in_-cone 

concretions. 
Rimulate cornls but ai·c probably the re>1ult of Cl'ystallizing or concre-
tion-forming agencies, which also give rise to cones three inc:heo in 
diameter, with a central, radiating nucleuR. 

~imil::tr rocks were observed a,t Cape Porcupine on the Strait of CapePorcu1,ine 

Canso, unconformably overlying the fol ite and slate series of the 
mountain. The latter seem to be of pre-Silurian age. 

4. CARBONIFEROUS CONGLOMERATE AND LDIESTONE. 

His impoRsible to doubt, Lhe former continuity of the ca,rboniferous 
Htrata, of which scattel'cd patches alone indicate Lhe existence in the 
districL to which this re1)orL refers. A single outcrop of coarse con-
glomernte of somewhat doubtful character is found in the eastern parL Scntari Islantl. 

of Scatari Island, nor are otheri:; met with Lrntil we reach Neil Cove, on 
Mira Bay, where a, similar conglomerate capo; the pre-Silmian febites. Mira Bay. 

This is succeeded Ly a limestone, from which the French are t-iaid to 

ha\'C burnt lime for Louislmrg, overlaid in turn by millstone grit. Ou 
the shore beyond, conglomcmte and variegated limestone dip about 
north at a low angle. AL Ca,ta,Jogne Point, millstone grit Rtrikes souLh-
easL vcl'Lically, bLtt iH immediately sueceeded by a thick limei:;tonc, 
dipring N. 13° W. < 60° in a reef underfaid by red rocks. lmmediatcly 
to the :south of thm1e carboniferom; rocki:; come the coastal felsites of the 
Hhore road, which ::tlso emerge from beneath them north of Catalogne 
Lake, on Lhe railway and on the Old Louisburg road. From the railway 
Lo the Sy<l ney post-road the felf1ites are in several places overlaid by 
impure, pebbly limestone and conglomerate with a moderate nortb
wesLerly or Houthcastcrly inclination. 

On the Atlantic coast between Mainadieu and Uape Breton traceo; of 
red soil and sandstone are exhibited on the bl'Oau beach of fine sand 
fringing Mainadieu Bay, over which this road passes, aud also at the 
head of Baleine Cove; but nowhere east of Lomn (Report for 1876-7) Loran. 

were carboniferous rocks found in place. fo the northca t angle of 
Lou iKbnrg hm·bo111", reddish coarse conglomerate iH expot<cd, and doubtful Louisburg. 

traces exlend a:; fat• aR jfoAlpine'K Htorc. In nabarus Bay and ::tl 'OlllH.l 

Lever and Belfry T1ake~, 1-1eYeral ouLI ier>i of e:onglomerate re1-1L up•rn the 
eoastal fol>'itcs; and gray aml yellowiHh shaly I imestone wm~ poi ntcu 
out lo UH aL several place,; on the shore of Upper Belfry Lake by the Belfry Lake. 

Re\·. Donald Sutherland, of <.+abarus. 
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On Lamond's farm, about a mile west of the Mira ei1d of the Morley 
road, blocks of m1rboniferous limestone lie scattered about the fields, 
and the ground is riddled with pits. On the right bank of Salmon 
River, below Ball's mill, another outcrop of limestone runs N. 26° E. 
\ertically. It seems to overlie whitish Lower Silurian sandstone, and 
again appears on the Mira road, as well aR on the farm of Mr. J. 
Huntington, at the mouth of the river. Ten miles higher, on the Salmon 
River road , a gray bituminous limestone, with a moderate northwesterly 
dip, contains specks of galena. In a mill brook close by is a fine expoRurc 
of red felsite and syenitc, overlaid by a conglomerate formed of their 
debris. 

Several outliers appear in the valley of Grand River and at L'ArdoiRc, 
t\vO of which afford workable bcdR of limmitonc of the usual character. 
In Grand River, a r edd ish friable conglomerate, in Lhick bedR, sometimes 
fine and approaching limcRtone, giYcs rise to falls of great beauty and 
interest. 'l'hc water from the Loch l iomo11d chitin of lakeR and many 
considerable brooks leaps down a height of twenty-six feet in three 
cascades, sixteen, four and six feet high rcRpectivcI)~, in a <liKlanrc of 
one hundred and thirty-fiye feet. It is proposed Lo erect a foih-laddcr 
to surmount the fallR and allow salmon to aflcend to the lakeK and 
streams aboYc. Red Randstone and conglomerate, probably carboni
ferous, composed of variouR folRitic rocks, arc displayed in rontnct with 
pre-Silurian fclsite, diori te, quartz-fclsite and gl'anite on the Ferguson 
Lake road, and in two brooks flowing from it to Grand River; and on 
the L'Ardoise road, above the Grm1d River bridge, arc interstratificd 
with limestone. The dip, unlike that of the quartzite series, is alwayR 
low; the rocks, earthy, crumbling, and quite unaltered. 

Pieces of gypsum nre strewn along the shore near l\foNab Co,e, 
and outcrops are frequent in Tom's Brook and the vicinity of Ray 
Cove. At the northern end of Wilso11 Tsland, red and gmy calcareom; 
sandstone in thick :rnd shaly bedR clips S. 61° E. < 15°; and half a mile 
farther south, reddish , flaggy and sbaly, rippled sandstone dips S. 69° 
E. < 5°. These outcrops probably belong to this formation, but long 
clam-flats conceal the strata and render this somewhat doubtful. 

5. MrL LS1'0NE Gm·.r. 

Succeeding the limestone of Catalogne Gut, which dips seaward at a 
low angle, arc cliffs and reefs of bluish nnd yellowisb-gray, false
bedded sandstone, in nearly vertical beds, some of which are shaly and 
flaggy, others thick and fit for building purposes. AboYe Albert 
Bridge on the Sonth Mira road, a geay, rusty-weathel'ing, pea-and-nut 
conglomerate is mixed with gray sand:stone aml coarse grit, containing 
fragments, principally of quartz but also of feldspar, syenite and mica; 
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ancl reRts uneonformably upo11 Lower Silurian slates and sandstone. 
On the J\rira road near Salmon River, millstone grit, carboniferous 
limestone, Lower Silurian and pre-Silmian rocks occm together, the 
Routhern boundary of the millstone gl'it running thence alo11g the 
Salmon River road to Loch Lomond. In A lfred lluutinglon'R fields, 
lcdgeR of gray n11d reddish sanclRtone dip S. 46° E.< 80°. 

A Rcnm of coal iR snid to have been found in these rock" near Coitl. 

Cnlalognc Gut, but was noL seen by UR, and Lhc report may ha;re ari;;cn 
from trncc;; of this substance derived from cal'bonized plants in the 
sand;;tones. 

SUPERFIClAL GEOLOGY. 

rrhe gcnel'al rbaracteriRtiCR and agl'icnltural capacities of the diRLriclB 
unde1faid by the different Aerie;; of rock;; de c1·i bed above ha;rc been 
frequently a<h-el'Led to in tbc coul'sc of thii:; report. The remarlrnble 
panci Ly of ca1·bonife1·ous deposi Ls accounLR fol' the somewhat tame and 
monotonorn; cluwncter of the scenery, the meLamol'pbic rock;; alone 
p roducing liLtle diver,;iLy of hill and dale. AK a whole, the country i'l 
bellcr adapLcd Lo fiRhing than to agriculLu1·al pursuits, and is chiefly 
inhalJiled by a Keafa1·ing populaLion, even in Lhose parts whel'c atten
tion Lo Lhc :-;oil could not fail to be pL'odncLive of wealth equal Lo that 
dc1·ivcd from Lhe occnn, combined wiLh comfort Lo which the fiRhcrman 
is a Klrnnger. Tbc settlements arc indeed thriving, but a scaRon of 
RC:tt·ciLy-and the cod, mackerel and herring arc said 1.o be less plenLifnl 
than of ol<.l-lcave;;; the inhabitants wholly indigent or dependent on 
the wreck::i that Rtrew the coast. fi'or, no more appropriate epithet 
than "Khipwl' eking" can be applied to the sea in this region. Few 
years paRs without their record of ve;;sels on the roclrn and losR of 
life OJ' property, notwithstanding the many lighthouRes on the coaRt to 
·warn them of itR dangerR. 

The fndian Heservo at Salmon Creek vies with Escasonic in the Indian Reserve 

natural beauty of its scenery. The charming view from the Indian c~~ea~'." 011 

hill is pel'haps the finest on the Bra. d'Ot· Lake. The islands opposile 
are grnssy Ol' "'oody, an<.l a live wiLh birdR; their Rhores rocky or 
coveeed wi Lh bright pebbles; the waLer cl oar and quickly deepening. 
On Lbe lat'gest iK the Indian chapel, to which, in the month of July in 
every year, Indians Lhrong from all pal'tK of Nova Scotia to the great 
religiomi fcRtival of Si. Anne!:!. A haze bangs above the islands and 
the light b1·ee~e plays around them, leaving calm Rpots on tbe <.leep 
blue surface of the waler. In the diRtance arc the purple Rhorcs of 
:M:cKinnon'R Intervale with fringing clitl'.-; of plmiter, the Grand 
NaiTows, EaHt and \Vest Bay,,, backed by range::i of hillR. The land of 
the reserye is good but little euliivate<.l : the Indians subsist chiefly 
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on eels and other fish caughL in the lake, and inhabit the primitlve 
wigwam to which a small log cabin is sometimes attached. 

The oLtcr and mink arc trapped on the Jakes of the interior; duck,; 
and wild gcc;;c abound at certain sea;;on;; on all the coasts ; and ;.;eah; 
and porpoises ofLcn visit the bayi; and harbours. One hundred and 
fifty seal;.; were killed in Gabarus Bay in the first week of April 1878. 

Salmon River near its mouth flow;.; tbl'ough plains of great fertility; 
and Mi1·::i, Catalognc, Grand River, .Framboisc, and other districts 
contain land capable of supporting a large agricultural populalion. 
The principal villages on the hhore are Mainadiea, Baleiue, Little 
Loran, Loran, LouiRburg, Gabarus, Fourclrn, Framboisc, Saint Hsprit, 
L'A1·chcveque, Grand River, L'ArdoiRc, and St. Peters. Of these, 
IJOaisburg, the site of the historical -P1·cnch town of that name, now a 
shipping-port of the Cape 13rcton Coal Company, boasts one of the finest 
harbour;.; in Nova Scotia. 

'l'he :;ho1·cs of Scatari consist alternately of rocky headlands and sand 
and gl'::wcl beaches, gnardcd. by reefs, and inclosing ponds. MosHy 
lm1·1·cns, full of ho lcs, bot'dercd and sometimes intcrn1pted by clumps of 
HCl'aggy spt'L1cc, and covc1·ed in thcii· f!Cason with bake-apples and other 
edible bel'l'ics, line the shore, while the intcrio1· i:; occupied by barren;;, 
rocky lmoll<and lily-ponds, among which gulls ha\'C built thcfr nests, 
since the foxes were driven from the island. Small fishing hamlcLs 
nestle in the coves, thronged dn1·ing :;nmmcr by fishermen from all the 
i'llllTOunding country; bL1t not mo1·c than eight or ten families spend 
the winter he1·e. The road between the eastern and western lighLs i:; a 
mere footpath, on which the :mm of sixty dolla1·i,; waK expended Rome 
year:; ago for the removal of the tree:; from the dangcrorni, crumbling 
cliff:;. The soil is light, and it ii'l doubtful whcthc1· there are ten acre:; 
of land under cultivation. A few goats, six milch cows, and perhaps 
as many small horned cattle, fifty sheep, and innumerable dogs-grown 
fat and lazy by feeding on fish offal-aee the principal domestic animalR. 

The de;;cripLion given of Scataei applies equally well to most of the 
region of the coastal felsitcs. On the Catalognc, Old Iiouii;burg, and 
McLean road:; the farms al'e scaLtered among lakes, rocky knobs and 
febite ridges. The land on the nplarnfo appears good, and the crops 
e'Cccllcnt, but barre111-1, mar,.;hc1; and :;mall lakes arc alone met with 011 

the lowlandR. 
Between Louisbu rg Harbour anti Kennington Cove the coast i:; barren; 

few bushes occur near the shore, but beaches iuclosing pond1;, l'Ocky 
clift'i;, reefa and :;mall i:;lands abound. The whole shore from Cape 
G-abarus to B'ourchu is low and covered with rough beaches. Recfo lie 
outside, within which it is dangcrout:i for a vcs;;el to approach. About 
"Fourchu and Framboisc and between the latter and Loch Lomond much 
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of the country is marsh and barren; and the same may be said of that 
between Grand River and St. Petern, fertil0 spots intervening on the 
highlands and in the neighborhood of se,-cral of the brooks and lakes. 

The banons owe their origin Lo but:ih fires, which haYe several times Bnrrens. 

devastated the eountl'y and destroyed the timber. They are of two 
general kindR, boi ng either wet and rocky or dry and stony. The wet 
ba1TenH arc covol'ed with mos,.; aud mai·:sh planLR, and are characteristic 
of pro-Si I urian al'eaH ; whilst the dry barrons, pl'Oducing small treeH, 
bushes, raspberry, KLrawbel'l'y, and other phu1ts, intlicaLo the presence 
of blocks of white i'iandt:itone and quartzite of the higher metamorphic 
801·i el'l, the rod sandstone, limestone and shales of which usually yield 
bml capable of c:t1ltivation. The reason of this difference is probably to 
be found in the unequal resii'itanco tn atmospheric disintegration, offered 
by the felsites and quartzileK, the former crnmbling to a clay easily 
removed by rain and i-;trea1m;, the latter breaking into angu lar blocks, 
wh ieh encumber Lho frnrfac:o. On some of the hi! Is among the barrons, 
pntchei-; of good land occm" and it ha.1 sometime:; happened that settlet'K 
have deserted cloaringK, becamm only wintel' roach; could be made Lo 
their hOllROl'l. 

'l'he gl'eat leng th of the bl'ooks compal'ed with the slight elevation of Brooks and 

their so urces above the l'ea, interrnpiio11R to thei I' flow and surface ine- lakes. 

qualities giYo l'iHe to the marshes and lakes whi ch eha1·acterixe a great 
pal'i of thi:; region. f::lome of thoHe affo1·d hayland of gl'eat forii liLy. 

Rand-beaches are numel'ous and often of gl'eat length, the most 
important being Lhose of J\iainadiou aud PoinL ftficbaux. The fine , 
rusty, rippled Rand of the latter, studded with a few ;;;mall pebbles and Magnetic sand . 

frequently holding grains of magn etic iron ore, is beautifully displayed 
at low tide. I L iR skirted ju,.;i abO\'o high-wnior mark by a ridge of 
blown Kand. 

'l'wo remarkable moraine like ac:cumulationR of sand, gravel and Raised beaches 

boulder,; occm· aL Middle Hal'd,y Lake and Upper Marie Joseph Lake. 
The Jormer, near McLeod's, oncil'cles the lake with a mound, a.g if 
artificiallyrai;,;ocl to confine the wato1'. The lattot· ii; higher and farther 
from iiR Jake, 1·e:,;o m bling a rni I way embnnkment. Sheep and cattle 
lrnYo a path along the top. 

Glacial strim were obseiTeu near Cape Gabarns, running N. 60° E., Hlacial strim. 

cros;;e<l by finer onoR in a dil'ectiou N. 40° E ., the rocks being finely 
smoothed, polished and rounded. On the path from Framboise road to 
the church, stri re roelrn seemingly i11 place, run N. 22° E. and N. '1° E., 
the latter being the moRt recent. 

At the outletK of many of the lakes, blocki:; of 8tone ha"Ve been Action of ice in 

accumulated by the breaking up of the ice i11 Rpring. In many cases lakes. 

these have been thrust forward many yards in the soft mud of the 
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bottom to form long deep groO\eR, at the end of which lies the boulder, 
with a pile of smaller stones and mud in front. This was well clii:!playcd 
at the fooL of Ll10 Barren Lake, near Loeb Lomond. 

ECONmnc MINERALS. 

Coal.-A seam of this mineral is Rtatcd to have been seen at lo"' 
water in the gray sandstone at Neil Cove, Mira Bay, but the rumor 
waR noL verified. 

The Le Cras scam ha. been again opened by the energy and pcr
Rcve 1·ancc of the J'.Iessni. CossitL, 3G chains northcast of the road from 
Sydney to Louisbul'g, quarter of a mile southcast of the piece of old 
road near Sydney, apparently on the line of fauU, asi it dips S. < 6'i 0

• 

Allhough reported to be in one place fom· feet thick, it docs not seem 
gencrnlly to have improved much in thicknef!s or quality (Report for 
18'i4-5, p. 191). 

Traces of coaly matter were also found in the limestones of McNnb 
Cove associated with fluorspar. 

Iron Ore.-Red hcmatite similar to that found at Lauchlin Curry's 
(Report for 18'i5-6, p. 414, and Report for 18'i6-'i, p. 449) was devel
oped by Mr. Mo:-;clcy in a pit on Widow Campbell'::; land on the French 
Vale road, two miles and a half to the northward of Curry's pitR. n 
resembleR i 11 apcarancc and surroundings the ore at Curry'R, being alKo 
mixed with scales of chloritc, talc and mica. The limcRtoncs in which 
it is found arc of every \at·iety of colour and texture, RomctimcR 
graphitic. Red carbonifcrons rocks arc seen at no great lfo;tancc. 
The occurrence of the iron ore at thil:! locality i::i i ntercsting as tending 
to ]H'Ove that it ])robably exiRts as a bed in the George RhTcr limeHlonc 
rather than afl a local contact-deposit between this formation and the 
overlying carboniferous rocks, a point, which, however, cannot yet be 
considered as conclusively eHtabl iHbcd. 

Trial piLH were pllt clown on the deposit of iron ore at Lomn (Report 
for 18'i6-7, p. H9) by :Thir. Ranson , of Louisburg, which prove that the 
ore does not cxi;;t in workable quantity in this locality, but occurs i11 
a very hematitic carboniferous conglomerate. 

Bloclrn of hematitc mixed with calc:-;par were found in Seal Cove, 
Gaban1s Bay; but their origin i:-; uncertain. Strings and vcinR of 
hcmatite of no economic value penetrate the Devonian quartzite and 
sandstone of the barren;; of JJoch Lomond and Grand River. 

Bismuth Glance.-Specime1rn of thii:; ore are found in the vcimitonc 
of the JjJaglc Head copper mine, af! pointed out by Professor How, of 
Windsor, N. S. 

Arsenical Pyrites is ali>o said to have been found in minute quantity 
at Eagle Head. 
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(lopper Ore.-Tho occmTcncc of copper pyrilcs in quartz layers at 
Eagle Head, Gabarm; Bay, wai; dci;cribcd in the Report for 1875-6, p. Eoi:te Ilead. 

415. H it:1 alt:10 mcL wiLh, at Lhc l'atnc place, in a lighL-colou 1·cd fe lsitc 
con Laining vug;; lined with cryi;Lalt> of q uarlz. A band four fccL in 
widlh has boon worked in Luc old shaft, and new openings have bccll 
made in i;cvcrnl placci;; buL the prospccL of finding a valuable depo8it 
doc;; not i;ccm grcaLly improved. Asi;ociatcd with the feldl'lpar and 
quarlz, a baJ1d of whitii;lr green soapstone was found in shaly layers by 
Mr. Angn;; Campbell, of Sydney, with arscnical pyrites, bii;muLh 
glance, iron pyrite:;, molybdeniLc and Lraccs of gold. 

Y cl low copper pyriLc;; al;;o occurs on the farm of Angus lilcDouald :French road. 

(Big Angm;) on the .French road (RcporL for 1876-7, p. 451) in eyc-
i:;haped bloLchcs and films in ~t compact fcl;;iLc. A large portion of the 
rock is imprognaLcd wiLh the ore, but nowhere ii; it revealed in paying 
quantity. 

The t10-callctl copper-mine of the Gillis Lake road is a development of Gillis Lako 

the ouLcrop indicated in the Report for 1875·6, p. 374. An excavation road. 

made by Mr. John UcKcnzic, of Sydney, disclosed a greenish, son, 
scctile, Hoapy rock, impregnated with calcspar, drui;cd with a talcose 
hcmaiitc, and holding traces of iron and copper pyriLes with green 
carbonate. 

11Iaynetic Iron Ore occuri; in grains in the sand of ;;ome of the bcachc;; 
on the coai:;i. 

Limestone.-Tho poi;i Lion of the principal bods of this material fii for 
h11 rning il'l Hhown on the map. QLtanici; have boon opened to stqJply 
local demand at Catalogno, Salmon Crook, L' Arcloise, McNab Cove, and 
other localiiic:;. Ai Marble Mountain, v\Tcsi Bay, a deposit of bluii;h Marble l\Ioun

cryi::;talli110 1 imci;tonc, about one hundred feet thick, which burn;; to a t>Lin. 

vel'y good white lime, suiLahlo for mortar as well as for agricultural 
purposes, is wrought by ibe Capo Breton J\Iarblc Company. An analysis 
of a sample of this stone gave Professor Uow :-

Carbonate of lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 94·31 

Carbonate of magnesia...... . . . . . . . . . . . . . . . . . . . . . . . . . . ·75 
Oxide of iron and alumina.. . . . . . . . . . . . . . . . . . . . . . . . . . . . ·45 
Water......... . .. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. ·14 

Phosphoric acid ............. .. ............ . .......... decided traces. 
Silicious residue...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·35 

100·00 

E,·01·y facility for bm·ning and i;bipping limo exists at this place, 
where in connection with the quarrying and cutting of marble ii is 
believed a profiLablc busincfis might bo done. 

Gypsuin.-Plaster occurs only in small quantity on the shore of tho 

Professor 
llow's analysis. 
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Bras d'Or Lake, near McN ab Cove, and has not been applied to any 
useful purpose. 

Clay.-An excellent deposit of stiff blue clay, overlaid by a gray 
variety, has been for many years somewhat largely wrought for the 
manufacture of bricks by Mr. Caleb Huntington, of Mira River. It has 
been dug to a depth of Lwenty feoL without bciug exhausted, and is said 
by Mr. Huntinglon to exist on the oppo:::1ile side of the river. AL one 
time 400,000 bricks wore made annually, buL of htte yearn the demand 
has so fallen off that operations arc coutinued only one Ot' Lwo monthR, 
and fifteen men employed. Three kindl:l of brick:; are made-hard, 
medium and soft--which are said to be of remarkably good quality. 

Steatite.-Soap8tone or steatito has already been mentioned as oc
curring in thin layers among the fclsiLo and quartzite of Eagle Head. 

Ornamental Stone.-The felsiLe-breccias, near the wei;t light of Scatari, 
yield a great variety of bright coloured pebbles, and a polished block ii; 
on exhibition at the ProYiucial Museum, Halifax. But the planes of 
joint8 and cleavage, combined with tho1;e of bedding, break the rock, 
and apparently render it uniit for the ui;cs to which, on account of its 
great beauty, it might oLherwit:ie be applied. 

The granite of the White Granite Hills is i:;aid to base boon used in 
the noighborhood for building hearths and chimney;;; and, if the 
Louis burg railway wore built, might become of economic importance as 
a building and ornamental sto ne. 

Marble.-At Stephen McLean's, near Salmon Creek, a cliff of bluish
gray, somewhat cryl:italline, Devonian limestone wai:; quarried for marble 
in a deep excavation, but soon abandoned. 

The finest deposit of workable marble yet developed in Nova Seo Lia is 
lhaL of Marble or North Mountain on the West Bay of the Bras D'Or 
Lake, which was discovered by Mr. N. J. Brown in 1868, but has 
attracted less attention than it deserves, owing Lo the diffi.culties which 
beset a new enterpri;;e, the occupation of the Canadian market by oldeJ' 
quarries, morofavotu·ably situated, and the oxclui;ion of Canadian marble 
from the UuiLed States by a duty of fifty cents per cubic foot imposed 
on all foreign marbles. Still, there can be little doubt that this will 
ultimaLely become a source of profit to its owners. 

In variety of colour and tint this rock is like the crysLalliuo limestone 
of the George River series, of which it forms a part; but it containi:; 
little or no admixture of the foreign rnineral1::1 that elsewhere render 
them unfit for use, is more uniform in texture and in uneq uallecl 
abundance. It has been traced by means of natural outcrops and by 
trial pits from the shore of the lake to a height of five hundred feet or 
more, on the side of a steep hill, with a nearly vertical southerly dip; 
and its extension on the strike appears to be considerable. 
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Professor llow in a report* addroRsed to lhe Cape Breton Marble 
Company speak;; highly of the extent, and quality of the marble; and 
hi,.; opinion is corroborated by Professor Ilincl, Mr. Poole,t inspector of 
mirn:K, and practical quarrymen, who have viKitod the place. Ramplm; 
have been sent lo mal'blo cutlers in J~ngla11d the United Rtates and 
Canada with the mo:-;t, gratifying rosuHs. lis texture and qnality arc 
cxcollont,; it WOl'ks freely, take:; a good poli:;h, Hinncls Lbo weather well, 
a11<l ir1 o"pocially adapted for monumontR and ornamental work. · 
Aceording to Profo:;,.;or llow, Lhe rock while :;omewhat similar Lo the . 

N 
-u . . Companson 

V crmont and ow i ork marbles lR tougher, and takes a much sharper with u. s. mar-

euLting. In block~ it hm; greater ro:;i Rtaneo to crushing powe1· than any ble. 

rock except, granite . .Profe:;soe How onumeraLo:; the following varieties: 

J. Fine white statuary marble. 
2. Fine white building marble. 
3. Coarse white huilding marble. 
4. Blue and white, clouded or Brocatello, marble. 
f>. Brocatello marble mixed with some six varieties of coloured marbles. 
6. Fine fiesb-colomed marble ; changing to darker marbles, often striped 

and variegated. 

Varieties. 

Ho1•eral quarries have boon opened. The "Grand Quarry," about Quarries. 

fonr hundred and fifty feet aboYo the lake and three hundred ynrds 
from deep waier, is in the centre of the very bei;t pure while and 
Yaricgatod rock, whi ch iH found over abouL two or lhree hundred actes 
a11cl exposed in the quarry to a height of sixty feet. A tunnel, 0110 
hundred and twenty feet, long, driven from a point about two hundred 
~-anh; from the margin of the lake, runs through bluish and white 
Cl'yi;Lallino li mrniLone and strikcl:l th e ;;olid rock at the bottom of thi:; face . 
A lied of ye I lowish crumbling rock, eight fooL thick, over I ies the 
marble and greatly facilitat cf< itK removal. At the uppol' part of the 

- fac:c the rock is very much l.Jrokcn , but the crack:; diminii;h in number 
and extent in depth, and for some dii;tanco around the tunnel the rock 
if> while, solid and free from flaws; and as the bods here arc from four 
to five foet, thick, im111 e 11 :,;o blockK ran be romoYed. Another tunnel 
has been driven from :t point, half~way between the Jir;,t, tunnel and the 
:,;Jiorc, to i:!Lriko the wall-fac:o 170 foot Lolow the i>urfaco, whore the 
marble is c:lcar while and free from flaw I:!. 

The foC'ilities fo1· mining. drainngc and Hli ipment c:ould hal'dly be 
r;urp:t:sHod. A :short tramw11y has bee n laid to a Hhipping-plac:e, from 
which Cnnso light iH hut a few ho11r:;' sail. The builclingr> and plant, 
arc in good r epair. ~fr. Underhill, of West Rutland, Vermont, a 

• :lfany of the details hero presented are extracted from this re1iort. 

t Report of the Nova Scotian Department of Mines for 1876, p. 67. 
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marble worker of thirty years experience, estimates "that $5,000 will 
put the Grand Quarry io good working order and build a mill sufficient 
to commence with." It iH hoped that the reopening of St. Pelerti canal 
will add a fresh stimuluti to tbiti uuderlaking, and develop a new 
indmitry and source of wealth in Cape Breton. 

Building Stone.-Some of the melamoi·phic sanclstoneti make good 
flagR, bnt generally they arn too soft and friable or too hard and com
pact to be used in bui lding. Good titone it:> fom1d in the millstone grit 
of Neil Cove, Mira Bay, lrnt the quantity it:> limited. The cryt:>talline 
diorite of Blackrock Point was lal'gely used by the Ji'rencb in the 
fortifications of Louisburg. The W<tlli:i of the fi.rt:>t St. Peters canal 
were built of the shaly limetitone q uaniecl on the road to the eat:>twarcl 
of the village and at Robint:>on Cove . 

•• 
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REPORT 
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OF 

OTTAWA COUNTY, QUEBE~ 
WITH 

NOTES ON MISCELLANEOUS ROCKS AND MI ERALS. 

BY 

B. J. HARRINGTON, B.A., Prr.D. 

The numerous openings which have been made in search of apatile 
since the spring of 1876 in Buckingham, Templeton and other town
ships of Ottawa County, compri1:1ing what is sornelimes known as the 
Nol'th Ottawa Phosphate Region, have afforded excellent opportunities North Ottawa 
-" l ] f' f L . . l d t] . d f Phosphate !Or t 10 stuc y o many o om· aurentian mmera s an 1en· rno e o Region. 

occurrence. With the object of making such a study, two Yisits were 
paid to the region during the past season, one in June and the othet· in 
September; and although they were both of short duration, mally 
minerals were collected for examination, and nume1·ous facts obtained 
bearing upon the character of the deposits from which they were 
taken. Most of the time was spent in the township of Templeton, as 
the apatite veins of that township wore known to afford a great variety 
of minerals; but a number of mines in Buckingham and Portland were 
also visi tod. 

My grateful acknowledgments are due to Mr. J. G. Miller, of East Acknowledg-
ment of 

Templeton, Mr. Gerald C. Brown, of Buckingham, and other gentlemen, nssistance. 

for much information, and also for most substantial assistance. Mr. 
Miller, who takes a lively interest in mineralogy, has been a most 
industrious collector, and generously placed at my disposal quantities 
of intere;;ting material from his own collections. 

Some of the observations which follow concerning the apatite region 
of the Ottawa are new only as regards that region, similar staloment8 
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relating to the NorLh Blil'goss district having long ago boon ])ublished 
by Dr. T. SLorry Hunt; huL, at the samo timo, many entirely new facts 
wo1·Lhy of being recorded aro given hero, and the gm1oral similarity of 
the two region::; is c;;tablishccl. Tho interesting paper of l\fo::isrs. 
Broggol' and RouRch on tho occmTonce of ap1ttito in Norway, pub
lished in the journal of tho Geological Society of Germany,* has alRo 
on:culcd me to institute occasional comparisons between tho depoRiLs of 
LhaL country and our own, and to add to the many analogies already 
pointed out by IIunL, l\facfarlano and other writers. 

In Norway the more impo1·Lant deposits of a1mtite al'c stated by 
Bl'oggor and Rousch to occur oiLhor in or in the immoclialc vie;inity of 
a rotk which they tol'm "RpoLtccl gabbro," (gejieckten gabbro), and 
which Lhoy regard as eruptive. The term gabbro, howe\'et·; is not 
uRed by them in its ordinary ;;cnsc, but applied to a rock consisting of 
brown, lustrous homblcndc and white to greyish-white labradorite-an 
aggregate comi11only c::tl lcd diol'ito. Except in the coloul' of the horn
blende, it would appear to l;c~cmblc what ha been termed by Mr. 
V c1rnor " blotched diorito, "-j- and which consists of dark gl'ccn to black 
hornblende, with labradoriLo or oligoclaso, and sometimes a litLle mica. 
Voinfl containing apatite have alRo boon obRol'vcd in those diol'ites, but, 
so far aK 1 am aware, arc not of any economic imporLancc. Judging 
fl'om the localiLios viHitod by me last summer in OLlawa CounLy, how
ever, Lhorc is e\'idonLly there, aK in the Burges::; region, an intimate 
connccLion beLweon the apatite veirn; and cerlain pyroxcnic rocks 
which, on account of this eonnecLion, may be looked upon as repre
;,cnting, in one RenRe at ' lom;L, the so-called spotlod gabbro of Norway. 
ThoHo pyl'oxonic rock;;, which have been called by liunL pyroxenites,t 
vat'}' considerably in Lheir characLcrs. SomoLimos they com;i:;L a lmost 
cxolusivoly of pyroxene, though more commonly quartz and Ol'thoclase 
arc present. l\fica, too, is o(' frequent occurrence, while minute garnets 
may occa><ionally be soon. The frcqucn t presence of di!-lseminatcd grains 
of apaLitc i::i al:;o an impol'tant facL. When pyroxene is Lhe principal 
miner:il the rock commonly Hhows little or no trace of bedding, but is 
often a good deal jointed. ItK aspocL when the pyroxene is of a dark 
colour is often that of a maRsive eruptive rock. 

li'rcquonLly the fro;;h fractnre of ;;omo of the "pyroxoniLes" would 
noL lead one to suspecL Lhe presence of more than very :;mall quantities 
of quartz, in case::; whe l'o the weathered ~mrfacc shows that iL i1:> present 
in considerable abundance and marks 1.be lines of sLratification. Large 

• Vorkommen des A11n.tit in Norwegcn. Ztitsch d. deutsch geol. OeR. lleft III., pp. 646-702. 
t Re port of Progress, 18i4-75. 

i -oeology of C!Lnada, 1866 , p. 185. 
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lenticular patches and Yeins of a coarsely crystalline aggregate of 
orthocla:;e and q nartz, with more or less pyL"oxene, or sometimes 
hornblende, may ofLen be obsorYod, and appear to have been separated 
out from the mass of the rock by ome process of segregation. 

Of other rocks met with in the Ottawa phosphate region the most 
import::mt arc the gnoissoR, quartzites, and crystalline limestones. Gneiss. 

The gneisses vary much in character, but the predominating variety 
consists of more ot· Jm;s reddish OL"thoclase and groyi:;h or white quartz, 
with little or no mica, and sometimes with gamots.* It is usually 
coar~o or granitoid in texture, and Lhe bedding often obscure, though 
in othol' cases it contains 11umerous beds or layers of quartzite from 
half an inch to a foot or more in thickness, which render t he strike of 
the rock plainly Yisiblo. Gneiss with thoRo quartzite layers may be 
;icon on the twelfth lot of the twelfth range of Templeton, whore it 
forms the peak overlooking .M:cGrogor Lake at the "Fidelity :Mines." 
In other cases mica is abundant, and the gneiss assumes a marked 
foliated texture. It is· then sometimes gL"oy, a11d at others reddish. 
Many of the gneisRos, howo\·or, which appear reddish, are [only so 
from weathering, and on fresh fracture the fokh,par is seen to be white 
or pale grey. The micacoons gnei;;sos arc sometimes garnotiferous, 
and ocoasionnlly exhibit the textnro of the ;;o-callod augen-gneiss or 
eyo-O'nOiRs. Grey hol'11blondic gneiHsos also occur, and in some instances 
contain epi<loLo. 

Quartzite has already been referred to as forming thin bed:; inLerstrati- Quartzite and 

tied in Homo of' the gnoissic t>trata; but independent beds of cons iderable dolente. 

th icknoRs al:'lo occur. A good example of one of the o may be seen in the 
hill behind the liLtlo vi llage of Perkins' Millti, in Templeton. It is white 
an<l g lassy, and in places contains a li tt le or thoclaRo. The q uarLzi te and 
adjoining orthoclase rock and hornblendio gnoi 'A are hero tt·aversod by 
a doleritet dyke more t han a hundred feet thick, the course of which is 
N. 75° W. and S. 75° K, while the stl'ikc of the quartzite is about 
north-eatit and ;;outh-west. At the time of the intrusion of the dyke 
the quartzite has boon curiously tip lit up into numbers of shoots or 
layers in a direction approximately parallel to the course of the dyke, 
and the doleri Lo has filled the spaces between the layers, t huH produ((ing 
a series of Hma ll dykoR parallel to the main mass, but of much finer 
texture, ~wing, no doubt, to more rapid cooli11g. The accompanying 

•By some writers many of these rocks would be termed grnnulite, but we />refer to clu"s them 
here und er the general name of gneiss, with the more tyni cal forms of w iich they are often 
intimately associated, fLnd into which they pass by insens ible grachttions. 

t By nrnny lithologists th e roeks po ken of' here as dolerite would bo called diabase on account 
of their freedom from "glass" and their iLntiquity. It is, bowm·er, deemed acl\•isable to retain 
here the name dolerite, by which they ha,·e hitherto been designated in the Reports of the 
Survey. 
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sketch shows the appearance presented on the surface by the alternating 
layers of quarzite and dolerite. The portion with diagonal shading is 
the quartzite, with the strike of which the diagonal lines coincide, while 
1.he dolerite is indicated by the vertical shading. The dolerite, it will 
be seen, occasionally includes angular fragments of the quartzite. The 
area representetl in the sketch is twelve feet long and nearly eight feet 
wide. 

Fro. 1. 

DOLERITF;_DYKl:S CO'f'rJNO Q UARTZITE. 

The dyke just described is but one of a series which are known to 
traverse the Laurentian strata in the counties of Ottawa and Argen
teuil. By some they have been supposed to have influenced the char
acter of the apatite deposits, and it has even been suggested that rich 
apatite veins were most likely to be found in proximity to the dykes. 
Thii:i, however, docs not seem to be the case. The dykes cut all the 
Laurentian strata of the region imli:;criminatcly, and considering the 
abundance of the apatite deposits, and also that they were probably 
formed before the dykes, it would be strange i r the latter did not 
occasionally pass either through or clo;;e to some of them. Dykes 
apparently of similar character occur in the apatite region of Norway, 
but have not, so far as I am aware, been supposed to be in any way 
connected. with the apatite deposits. 

Analyses of specimens of ·ome of the Grenville <lolerites were made 
many years ago by Hunt,* and descriptions of their microscopic 
characters subsequently pubfoihod by me in the Canadian Naturalist.t 
Quite recently, also, mic1·o:;copic sections of dykes from Templeton 
and W akefielcl have been i:;tudied, but have not been found to offer any 

• Geology of Canada, 1863, p. 653. 

t New Series, Volume VIIl., Number 6, p. 315. 
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esBential <l.ifferences from those of the oldest set of dyke;'! in Grenville. 
With the microscope the rock shows, in thin sections, a perfectly crys
talline texture, being made up of a network of striated blades oftriclinic 
feldspar, brownish augite, black. opaque grains of magnetite, and com
monly small quantities of a green chloritic mineral. 'rhc relative 
proportions of these constituents vary a good deal, and in the case of 
the dyke near Perkins' Mills, described. above, the proportion of augiLe 
appeared to be much larger in the main dyke than in the finc-gl'aincd 
portions between the layers of quartzite. In the laiLer a green scr
pcnlinous mineral was observed, which is probably pseudomorphous 
aftel' olivine. 

Messrs. Bl'iiggcr and Reusch siaie that limestones rarely occur in Limestones. 

the regions where they studied the Norwegian apatite dcpmiits ; but 
with us the case is different, and a number of bands of cl'ystallinc lime-
stone a1·c known to exi8t in the apatite regions of both Ontario and 
Quebec. Those Reen by me in TcrnplcLon were highly crystalline, und 
often scrpentinous. In a few localities they were noticed. to contain 
concrcLionary balls of serpentine several inches in diameter, some Limes 
enveloped by a single layer, or containing several more or less concen-
tric layers, of white :fibrous calcite. Large masses of serpentine also 
occur in the limestone, consisting of the ordinary ycllowish-gi'een 
variety, traversed by numerous veins of beautifol chrysotilo. Small Chrysotile. 

quantities of thi s have boon mined as asbestus on the eleventh lot of 
the seventh range of Templeton. 

In the Geology of Canada the apatite deposits of the Burgess region Beds or veins 

were described as beds. Subsequently, however, it was stated by Dr. of apatite. 

Hunt that aHhough the apatite did occasionally occur in beds the 
workable <l.eposits were, "with few if any exceptions, confined to the 
veinstones."* Limestone beds were described by him as containing 
disseminated grains or crystals of apatite, the proportion of 'vhich 
amounted in some cases to two or three per cent., or oven much more, 
and the pyroxeniLes were stated to contain disseminated gl'ains or 
small masses of apatite marking the stratification. (Loe. cit., p. 20,1.) 
Dr. Ilunt's reasons for regarding mo..:;t of the deposits as concrctionary 
veinstones are fully given in the report just referred to, and also in his 
Chemical and Geological Essays. They depend upon ~mch facts as 
banded structure, the presence of drusy cavities, the manner in which 
Val'ious minerals surround or encrust each other, and the rounded 
forms of certain crystals-indicating "a p1:ocess of partial solution 
succeeding that of deposition." 

As many of the facts obLaineu last summer in Templeton and 

• Report of Progress, 1863-{;6, p. 188. 
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adjoining towJ1ships bear upon Lhcso points, some of them may 
now be stated. That many of the apatite deposits of this region are 
not beds is plainly shown by the manner in which they cuL across the 
strike of the rocks conLaining Lhem. As examples of this, may be 
mcnLioned an important vein on the seventh lot of the first range of 
Portland , the course of which is N. 15° vV., while the strike of the 
country rocks iR N. 45° E. On the nineteenth lot of the ninLh range 
of Templeton the rockR strike N. 40° E., and are traverKcd nearly at 
right angles to their stl'ike by a vein of apatite.* Again, on lot fifteen 
of the eighth range of Templeton, the1·e arc three vei1rn whose com·F<eK 
arc, respectively, N. 40° ·w., N. 60° W., and N. G7° W., while that or 
the conntry rocks is N. 20° W. In Home im;tanccs deposits which 
look like interstratified bc<ls in places, arc here and there Reen to g ive 
off lateral branches, which cut directly acros:-; the strike of these rocks. 
An example of this was noLiced at Mud Bay, on the twelfth lot of the 
eleventh range of Templeton, in the case of an apatite vein occurring 
in garnctifcrous gneiss. 

Fm. 2. Figure No. 2 is a vertical section 
W%?.m'.m~~~=,.,,,~ across a hr::mchcd vci n occurring 

on the same lot in massive py
roxene rock. The latter shows 
what al'c probably joints, though 
posKibly plaiies of bedding. In 
either case, however, the only 
possible conclusion, as regards the 
apatite, is that it fornu; a Ycin . 
The pyroxene rock iti indicated 
by broken diagonal line::J, the apa
tite by horizontal. P lates of mica 
arc seen to be numerous in pla
ces, especially aL the points where 
the vein forks. The thickcti~ por
tion of the veiu represented itJ 

B1tANCllINO APA'l'l1'1' VEIN rN PYHOX>~Jl!T f:. about two feeL. 
Figurn No. 3 Rhows a number of small ii-regular veins of apatite 

cutti ng a 1 igbt green iHh-grey "pyroxcn ite," on t he Hlllface or wli iclt 

'Owing to the J?ren.t irregulnrity of th e npalite veinR ancl the limited extent to which they 
have boon worked, it is often dillicult to obtain their courses very accurately. '!'he followinA
twenly, howc,•cr, were ascertn.ined as caref 111ly as po~sih l c under the circum~tanc:es. Th e lir::~t 
fifteen ::ire tho bearing::; (mag.) ot veins in T e mpleton, the ~uc<~cc<ling- four in Portland, anU lhe 
last in Buckingham:-

E. & W. 
E. &W. 
E. & w. 

N. 85° E . 

N. 78° E. 
N . 45° 
N. 45° 
N. 35° 

E. 
E. 
E. 

N. 35° E. 
N . 17° E. 
N. 67° W. 
N. 60° \\'. 

N. G0 ° w. 
N. 40 W . 
N . -10° W . 
N. 55° W . 

N. 30° W 
N. 15° \\'. 
N. 5° W. 
N. 45° K 
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quartz and feldspar weather out 
and mark the stratification of 
the rock. The apatite looks as if 
it had been drawn out or squeezed 
into the curious forms which it 
now presents, during the folding 
or crumpling of the enclosing 
rocks. 

Drusy cavities do not seem to DrW!y cavities. 

be so abundant in the veins of this 
region as in those of Burgess, but 
are now and then met with, lined 
with crystals of quartz, calcite, 
apatite or pyroxene. Among other 
localities, they were observed at 
the Grant Mine in Buckingham 
and on lot seventeen in the ninth 
range of Templeton. In a vein at 

5 
APATITE VEINS IN PYROXENITE. the latter locality, a cavity lined 

with pyroxene crystals is said to have occurred, in the centre of 
which there stood, like a statue in a niche, a crystal of apatite several 
feet in height. This was no longer visible at the date of my visit, 
but numerous smaller cavities were observed, mostly lined with 
different varieties of quartz. The vein at this locality is a most !!:f:~esting 
interesting one. It occurs in the so-called pyroxenite, and has a 
course of N. 78° E. and S. 78° W., with an underlie of about 70° to 
the south. Last summer it had been exposed for a distanc~ of about 
125 feet on its strike. Some mining had been done, but what quan-
tity of apatite had been removed was not ascertained. Parts of it are 
made up almost 1mtirely of a confused aggregation of gigantic apatite 
crystals, which have grown from the walls of the crevice, and many of 
which are several feet in length and a foot or more in diameter. The 
top of one, which had been broken off and was lying on the ground, 
had. the pyramidal planes entire, and was eighteen inches long and 
eighteen and a-half inches in greatest diameter. Towards its eastern 
end, a section of tho vein, in a cutting, showed it to be largely com-
posed of calcite holding a few larg~ crystals of apatite, and having a 
thin layer of the latter mineral adjoining the foot-wall. One rude 
crystal of apatite, which projected from this layer of apatite into the 
calcite, was two feet nine inches long, and also in diameter. It is Large apatite 

shown in the accompanying cut (Fig. 4), in which the diagonal shading crystal 

represents the country rock, the arrow-head markings calcite, and 
the white, apatite. In another opening west of the first, the vein 
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Fm. 4. showed much less calcite and a 
good deal of dark green horn
blende, pyroxene and mica-the 
last sometimes in plates a foot 
across, and most abundant along 
the foot-wall, while the horn blen<lo 
occurred in greatest quantity along 
the hanging-wall. At the surface 
the vein showed nearly six foot 
of . olid apatite, partly consisting 
of largo crystals; but at a depth 
of eighteen feet the total width 
of the vein was only four feet, and 
of this only one foot consisted of 
apatite. This vein has afforded 
interesting examples of mineral 
envelopment and of broken and re
cemented crystals, some of which 
will be noticed further on. 

AR a rule, the apatite· bearing veins of the Ottawa region are charac
terised rath er by a want of regularity or order in the arrangement of 
their constituents than by any degree of symmetry. Occasionally, 
however, instances are met with whure the veins show a distinct banded 
l:!t t'ucture. An excellent example of this was observed at Mud Bay, on 
the twelfth lot of the eleventh range of Templeton. The vein was twenty-

Fm. 5. one a11d a half inches thick, and 
=-~rn.-~~-..=2w--'--1 occupied a well-defined :fissure. 

~' ~ A section of it is shown in the 
l\\ I \ / accompanying figLtre (l?ig. 5) . 

\((
1 

\' I, 

1

) ~\Ill\! cig~~eeen:i:·~:~ =i~~;e ~:el~~~ 
/ \ • range of Buckingham, has also 

·.- \\!\ I ' (\ afforded an interesting illus-
\ ) \ · tration of the alternate deposi-
,.Q 1 ~, I 

1
,l)J tion of minerals in tl vein. 

r t \1 \ \ \ The minerals are pyroxene and 
~ \\

1
1;:1 \ I / apatite, and they occur in lay

ers averaging about a quarter 
<X-. /,. c. e · of an inch in thickness, alter-

a. Ca lcite n.nU mica. 
b. Fine-gnrined mica in wttvy lines, with nating one with the other with 

pyroxene and a littl e apatite. 
c. Pyroxene, granu lar apatite, nnd a little wonderful regularity for very 

mica, in fine scales, n.rru.ngcd in w~L\'Y li nes in 
the direction oftbe vein. considen1ble thickn essot1, like 

d. l\~~~~ife)~·~;:r~?c~~d thin layers of apatite. tLe laminre of Eozoon . In 
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Fig. 6, which is a tracing froman actual specimen the shaded por
tion represents the pyroxene and the white apatite. In the ori
ginal the Jines arc Rcarcely as sharp aK indicated by ihc drawing. 
In some cases the apatite has been dist;olvcd away, leaving the layers 
of pyroxene. 

FIG 6. 

VEJNSTONE SHO,nNG AL'ff:RNATE LAYERS OP .APATlTJ.~ AND PYROXENJ.~ . 

Veins with sharply-defined walls, snch as arc common m the case of Sbltrply-
. . . defined wallR 

mctall 1forous lodes, are rarely t:iCCD, the constttuonts of tl10 vom and not common. 

country rock rather merging inio one another. According to Dana, 
"such a blending of a vein with the walls is a nattu"al result, when its 
formation in a fissure takes place at a high temperature during the 
metamorphism or crystallization of the containing rock."* 

.Figure 7 is an illustration of the irregular manner in which the Irregular chnr-
. · l · f h · d . It . . .1 actor of apatite vanous mmera s occue m some o t e apatite opos1ts. · 1s a vort1ca deposits. 

section 011 a scale of approximately one foot to an inch, skotchocl in an 
opening from which considerable quantitioi; of apatite had been ox
tractocl. The uncertainties of mining deposits of this character arc 
evident. 

Snch oxamplm; as those which have beon given prove incontcsia,bly 
that there aro trno apatite veins in the region in question; and as to their 
mode of formation, we concur with Ilunt in regarding many of them as 

• Manual of Geology, 1875, p. 733. 
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:fissmes or cavities which haYe been fi lied by the deposition of mate
rials derived from the adjacent r;trnLa .. At tbc Harne Lime, however, we 
belicvo that in many cm~es there has been a Regl'cgaLion of apatite and 
other minm;als which accompany it from the 8ULTOtrnding rock into 
irregular or lenticular masses, without any true cavity or crevice 

~ Orthochtse. 

ii Plilosogitc. 

~ Calcite. 

~ J\ 11alite. 

I Black pyroxene 
crysta l~. 

Granular µrcenish
grcy pyroxene. 

liaving ever existed. This, it is 1.ruc, irnplic::; that the parLiclci; have 
possessed a degree of mobility which it may be hard to understand : 
but, ncvel'Lhclcss, there nrc many of the apatite deposits whoi;c 
formntion it docs not ;occm posi;ible to explain ,in any other way. 
The tendency which phosphate of limo exhibits to accumulate in con-
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cretional'y imtsseR, aK well a8 in veins, in rocks of later age is well 
known.* 

The conclutsions anivod at, by M:mi:;r;;. 131'oggor aud Rcw;ch concern
ing the apaLito voinl:l :;t,udiod by Lhom in Norway, arc that they al'o of 
crupti vo ori()'in and that, there i:; "no de tin ito rolat,ion between the E!·upti~e orii,in 

n ' o! apatite veins 
minerals of Lhe vein:; and thoi:;c of Ll10 counLry rock." 'l'ho vci nH arc 
8Lalcd to travet·so indifforcnLly both eruptive and l:lOd imentary Htrala--
gabbro, gmnito, hornblende slate, hornblende gnci;;s, mica-::;chist, and 
qua1·tzilc; bnL neither apatite nor any other mineral containing 
phosphoric acid i8 known to occur in the coimtry rock. The banded 
arrangement which Lhey have ob:-;ervcd in ::;ome of the Norwegian 
veinR, they assumo to be due to the eonditio1rn under which Lbc 
"magma" haK cooled. Oflon, too, the vein;; arc ;;aid to be fine-gmined 
near the wal ll:l and eoarse in the centre, a phenomenon regarded aR 
analogon::; Lo what is obl:lorvablc in many trnp dykes. The crumpled 
and broken cryt1Lals of mica and other minerals arc cont-1iderod as bei;t 
oxplai ncd by assuming Lho ornpLivc nature of the veins. After the 
f'ormation of the crystals a portion of the vcin-maLLor sLi ll remai11od in 
a plnst,ic ::;talc, :tncl by Hs movements the crystals wore bent, and 
broken. The rounded cryslali; arc supposed to have boon rounded not 
by solution bn t by partial fusion. Still anotho1· ground of the ornptivo 
origin of the veins ii; that in several caso8 Lhoy ham boon found to 
contai n angular fragmonti; of rock, which in one instance wore difforo11L 
in character from the country rock, and supposed to have boon brought, 
up from beneath by the liquid vein-matter. La::itly, the fact, thaL apatite 
ifl known to crystal! iso out from certain materials rondorocl liquid by 
fusion, and iLH occurronco in certain igneous rockt1, is appealed l0. 

Th is idea of an ignooul:l origin cannot be adopted for our vein>-:. Veins of this 

'

"TT' 'I ] ] l · ft · tl . country not 
iv l" l us, ns we iavo ;;con, t 1ey occur c 110 y 111 10 pyroxemc eruptive. 

sLrata, but they al::;o traverse or or·cur near to other rocki,; whiclt l:loom, 
to a greater or lot1s extent, to influence thoie mineral cha'l·actor. Veins, 
for example, which occur near to bods of limosLone arc liable to be 
calcareous, and to hold the apatite in the form of crystals imbodclod in 
the calcite. W o hn.ve also soon that the pyroxonitos often contain 
disseminated grains of npatito, and no doubt they arc tl10 strata from 
which Lho apatite of the veins ha::; boon cbiofiy derived. If, nR has 
boon suggo,;Locl, the apatite of those ancient strata represents material 
accumulaLocl by organic agoncios,t then the connection of the pyroxene 
and apatite may be that, the maLorial of the former constituted an 

• In connection with this subject sco an interesting pn1>cr by M. Daubr6o on the occurrcnco 
of phosphate of lime in France. Co111pte• RrnrlttH, 1871, LXIII. p, ]020. 

t See in connection with this subject, a pnpor by Dr Dawson in the Canadian Natm·alist 
(N. S. Vol. VIlI .. p.162,) entitled, "Notes on the Phosphates of the Ll:turcnti11n nod C11mbrian 
Rocks of C;rnada." 
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oceanic bottom particularly suitable for the life of the creatures which 
secreted Lhe phosphatic maLtcr. 

The fine-grained character of Lho veins near tho walls, regarded by 
Brogge1· and Rousch as an evidence of oruptivo origin, is ob~iervable in 
somo of 01u· apaLiLo voins, buL q ui Le as froq uently Lhoy aro coarser -
in texLm·o near tho w:ills than in Lho contro. Tho phonomona of bon t, 
ornmplocl and cracked or broken crysLals arc apparently quilc as 
common horo as in Norway, and certainly remind ono of the similar 
phenomena in orupLive rocks, but arc novorLholo::;::; explicable upon 
oLhol' grounds than Lhoso stated by Bri:iggcr and Rousch. Tho samo iH 
true of the nnmorou::; instances of mineral onvelopmont, for some of 
which, no doubL,:striking parallels may be found if eruptive rooks aro 
sLudiod microscopically, but for many of which no analogy can be 
given. The very different character of the apatiLc of igneous rocks 

Character of from that of such deposits as we aro now oon::;idoring, is certainly a 
i';i~~~~08 ;~~ck~. strong argument against the eruptive origin of the latter. In tho igneous 

rocks the apatite, which has usually been the first mineral to so lidify 
and penetrate::; all the other con::;tiLucnts of the rook, is characterised 
by the shal'p outlines of its crystals, Lhough they are, for the most 
pal"L, exceedingly minuLc,* while in the apatite veins crystals with 
shal'p angles aro compal'aLivcly rare. How, we may ask, have the 
cnormo11s cry Lals of apaLitc in the veins suffered so from fusion, while 
the acicular· prisms of the igneous rocks preserve their form intact? 

Der~h of . The siaLcment is commonly mado that our apatite deposits arc very 
apatite deposits . . . 

hm1tcd as regards dcpLh; buL such a statement ccrtarnly seems prema-
ture when we remember that no mining operations have as ycL been 
carried on to a depth of more than 150 feet. It, however, iR evi
dent that the depth to which the true fissmc vci ns will be found 
workable will often depend largely upon the thickness and attitude of 
the pyroxonic strn,La in which they occur, and upon the course and 
inclination of 

0

thc veins themselves as compared wiLh the strike and 
dip of the enclosing rocks. A vertical or nearly verLical vein, for 
example, Lraversi11g a highly inclined bed of pyroxcnitc, is likely to be 
workable to a greater dc1)th Lhan a similar vein cutting a pyroxenitc 
bed of slighter inclinaLion and tmdcl'laid by oLhcr rocks, such as gneiss 
and limestone, in which the veins arc less likely to bo rcmuncraLivo. 
As regards the irregular or lenticular mas::;cs referred to on page 10, 
their working must, of noccssiLy, be to a groator or less exLcnt of' 
unocrLain charaoLcr, buL it docs uot follow that when one of these 
masses is worked out another may not occur noar iL. 

' Zirkcl, Mi!.Toakopiclw B caclw.!Tenhril der .illineml-icn uncl Gcstcin•, B. 223. 

Rosenbusch, Mikro•kopischc P/1y.Worrmhie dcr peu·ouraphisch wichtiocn Mincmlicn, a. 216. 
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'fHE MINERALS OF TIIE APA'l'ITE DEPOSITS. 

Leaving now such questions as the origin of our apatite deposits, we Mineptl . 

t tl .. 1 '. f tl ·1 h' I th I .b ' ,1 assocrn.tes of pasi; o 1e co11s1uorac1011 o 10 mmora s w IC 1 ey rnve een tounu apatite. 

to contain in the region visited las t, summer, Their names are given 
in column I., while, for tbo sake of comparison, t,hose enumerated by 
BL"oggor ancl Reusch, as occuning in the apat,it,c-bcaring veins studied 
by t,hem in Norway, al'c given under II. 

L IL 

• 

Apatite. 
Calcite. 
Fluor-spar. 
Quartz (several va.rs.). 
Pyroxene. 
Hornblende. 
Phlogopite. 
Garnet. 
Epidote. 
ldocrase. 
Tourmaline. 
Titanitc. 
Zircon. 
Ortlloclase, 
Al bite. 
Scapolite. 
Wilsouite. 
'l'alc (Steatite)? 
Chlorite. 
Prehnite. 
Uhabazite. 
llematite. 
Rutile? 
Pyrite. 
Pyrrbotite. 
Chalcopyrite. 
Galena. 
Sphalerite. 
Molybdenite. 
Graphite. 

Apatite. 
Calcite. 

Quartz. 
Pyroxene. 
Hornblende. 
Phlogopite. 

'fourmaliue. 
Titanite. 

Orthoclase. 
Al bite. 
Scapolite. 

Talc? 
Cblorite. 

Hematite. 
Rutile. 
Pyrite. 
Pyrrhotite . 
Uhalcopyrite. 

Kjerulfin. 
Tschermakiie (oligoclase) . 
Esmarkite (anorthite ?) 
Eustatite. 
Aspasiolite. 
Titanic Iron Ore. 
Magnetite. 

It will thus be seen that of the thirty species given in OUL' li st, 
no les;i than eighteen, Ol' nearly two-thirds of the entire number, are 

2 
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identical with those in the Norwegian deposits. The Norway list, 
however, contains several minerals not represented in ours; but one of 
those, magnetite, occurs in apatite-bearing veins in Ontario. Enstatite, 
though carefully looked for, bas not yet been fom1d here, although a 
mineral supposed to be an altered enstatito* is one of the most frequent 
accompaniments of the Norwegian apatite. 

APATI'J'E. 

The varieties of this mineral ocurring in the Ottawa region are so 
numerous that no attempt will be made to describe them all in detail, 
but simply tu give a few general statements with regard to some of their 
more important characteristics.t Crystalsofthemineralarcofcommou 
occurrence, and sometimes attain to large dimensions, measuring a foot 
or more in diameter and several feet in length, and weighing hundreds 
of pounds. The fol'm, like t hat of the so-called moroxite from .Arendal 
in Norway, is a hexagonal prism terminated (often at both ends) by a 
hexagonal pyramid (oo P.P.); and in no case, so far as I am aware, has 
the basal plane oP., so common in crystals from many regions, been 
observed. The edges of the crystals are sometimes sharp, but more 
frequently rounded. The specific gravity varies slightly in different 
var ieties; but that of a dark green, glassy crystal from the Grant Mine in 
Buckingham was found to be 3.2115. The colour of the mineral varies 
greatly, including green of various shades (sea-green, olive-green, 
g rass-green, asparagus-green, greyish-green, &c.), sky-blue, rod and 
brown of different shades, yellow and white. The lustre vari es from 
vitreous to reRinous or fatty, and while the mineral in its more g lassy 
forms is snbtransparent, it is more frequently subtranslucent and often 
opaque. 

Though at some localities the apatite occurs chiefly in crystals, at 
others it is wholly or almost altogether massive, varying from com
pact or crypto-crystalline to coarse granular. Frequently, also, it 

•It is green or greenish-grey in colour, and sometimes occurs in very large orystals. The 
hardness is on ly 2-3, and the specific gravity 2./ -2.8. In fine splinters the mineral fuses to a 
black glass. The following are two analyses cited by Bragger and Reusch:-

Oedegarden. Snarnm. 
Silica... .. .. . .... .... ... ..... . 57 .63 59 .51 
Alumirnt .. .................... 1.02 0.97 
Magnesia ............ .. ....... 30.37 30 .89 
Ferrous oxido... .. . .. . .. .. . . . 4.99 2-95 
Lime . . . . . . . . . . . . . .. . . . .. . .. . . 0.37 
Water .............. ..... .. .. 7.21 6.01 

101.22 100.70 
After examining a large number of crystals, the oonclusion of these gentlemen is that the 

1uineral is rhombic, a llhough the orystala are very near to pyroxene in form, ancl had pre\' iously 
been described as p9'ludomorphs of steutite after augite. 

t For fuller particulars, >LS well as for detailed analyses of a numbe1· of Canadian apatites, see 
Mr. Christian J:Coffmann's Report. 
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exhibits a distinct lamcllar texture. A friable, saccharoidal variety is 
very common, and often termed" sugar phosphate." \Vhen white, it is "Sugar phos· 

phate.'' 
sometimes difficult to distinguish by th..e eye from some forms of quartz 
sandstone. On account of its friability it is, no doubt, mnch easier to 
g rind tlrn,n some of the more compact forms, but, at the same time, it 
is more apt to undergo loss in the opel'ations of mining and transpor
tation. Crystal:; a!'c sometimes imbeddcd in this g ranula1· apatite, and 
frequently ah<o i·oun<lcd masses of apatite of all sizes up to many inches 
in diameter. Similar masses of pyroxene, as well as crystals, are also 
sometimes imbcdded in the apatite. Good examples of the fine granu· 
Jar or sacclrnroidal apatite occur at several of the openings on the 
twelfth lot of the twelfth range of Templeton. On this lot also, at Mr. 
Miller's "Doctor Pit," a curious translucent variety occurs, somewhat 
resembling Rerpcntinc in appearance. 

At the Ritchie Mine, on the seventh lot of the seventh range of 
Portland, a beautiful example of the vitreous sea-green variety was seen. 
The mass, as exposed, measured nearly twenty feet across, and in the 
whole of this thickness was apparnntly free from other minerals, 
with the exception of a few cryHtals of' pyroxene and mica. 

As already stated, apatite crystals are somet imes found imbedde<l in 
the granular form of the same mineral; the best crystals, however, 
usually occur in calcite-as at Mr. Miller's "Crystal Pit." Other 
minerals in which they have been found arc pyroxene, hornblende, 
phlogopitc, orthoclase, scapolitc, steatiLc and pyrite. Like the crystals 
from other regions, they frequcnLly enclmie other minerals, among 
which arc calcite, 1)yroxene, phlogopite, zircon, spbene, fluor-spar and F . 

1 uor-apat1te, 
pyrite. So fat· as known the apatite of this region, like that of Bur-
gess, i i:! always fluol'-apaLitc. 

CALCITE. 

In addiLion to its occurrence in the form of beds of limestone, calcite 
frequently forrnH veins which may or may not contain other minerals, 
and is abo one of the most common constituents of the apatite-bearing 
veins. In the veins it ii:!, as a rule, much more co~rsely crystalline Calcareous 

than in the beds, but thiti ii:! not inval'iably the case. Sometimes it is veins. 

white, blue or green, but more frequently pink, flesh-colour or salmon-
colour. Occasionally, also, it is colourles:; and transparent. Though 
usually masRive, crystals of dog-tooth spar. nail -head spar, and other 
more complicated forms, arn now and then found in cavities. 

Calcite is frequently enclosed in other minerals, as apatite, pyroxene, 
l)hlogopite, zircon, &c. ; and still more frequently contains other mine
rals, as apatite, pyroxene, phlogopite, hornblende, tourmaline, sphene, 
zircon, quartz, chalcopyrite. 
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FLUOR-SPAR. 

Specimens of this mineral have been found at several of the apatite 
openings, mi, for example, at the " Trusty Pit," on the twelfLh lot of 
the twelfth range of Templeton , th e fifteenth lot-of the third r ange in 
t he same township, and the tenth lot of the fourteenth range of Hull. 
Usuall y, however, the quantity found at any one locality is small. 
Th e colour of the fiuor is sometimes bright green, at other s purple, 
violet or occasionally blue. A specimen from the township of Hull 
show" minute octahedra of purple fluor-spar associated with scalenohe-
d ral crystals of calcite. · 

Speci mens of a vein-slonc from the augmenLaLion of Grenville, further 
down the 0Ltawa, cons ist of an aggregate of dark green pyroxene, 
g rass-green apatite, purple and wine-colotu·e<l £1.uor-spar, while ortho
clasc, calci to, black tourmaline, sphe11 e and small prisms of zircon. 
Sometimes th e fluor is imbedded in apatite, whi le at others the apatite 
occurs in the II uor . 

In some ca1:>es fluor-spar has been observed in dl'llsy cavities with 
quartz. 

QUARTZ. 

Quartz is a common mineral in the apatite deposits, sometimes being 
irnbcdded in the apatite, calcite or other constituents of the deposit, or 
lining drusy raviti el:l. The quartz in these cavities is sometimes 
colourless, at others smoky or amethystine, and occa!'lionally r eel or 
brown , and more or less opaque from included oxide of iron. The 
amcthyt1tine quartz is com monly pale, bu t fairly coloured crystals 
have been found on t he seventeenth lot of the ninth range of 
Templeton. At this local ity cbalcedoni c q trnrtz has been deposited in 
crevices in the vein, pl'od ucing agate when there has been an alterna
tion of different colours. In some specimen::;, layers of vitreous q nartz 
altematc with the chalcedony . The smfaces of the agate are often 
co"Vered with little scalenohechal crystals, which are apparently pseu
domorphs of quartz after dog-tooth spar. Most of them are under an 
eighth of an inch in length, and frequently they are hollow. Occa
sional grains of copper pyrites arc imbcdde<l in the chalcedony, while 
zinc blendc occu1·s in vilreous quartz at the r<ame locali ty. 

In a specimen ::;aitl to haYe come from Lho Grant Mine in Buckiug
ham, glassy quartz wao> imbedde<l in a mass of mountain leather. In 
one or two imitances ::i ltio, veins of pale blue subtranslucent quartz were 
obso t'Yed cutting a mixtu re of grnuular apatite and pyroxene. 

The occnrrence of quartz iu tiomc of the stratified rocks of the region 
is e lsewhere rcfoned to. 
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PYROXENE AND URALITE. 

Of all the mineL"al associaLes of apatite in the Ottawa region, pyrox
ene is Lbe most constant and the mosL abundanL. In one form or 
anothel' iL is probably presenL i1t all Lbc apaLiLe deposits, excepting, 
perhaps, some of the calcareous veins with imbetlued apaLiLe cl'yHLals. 
The most common variety appeal's Lo be an al uminous sa hlite or Jime-

. · b 1 · l t J [ · L b bi .1 · • I Varieties of magncsta-tron pyroxene, ut a 1g 1 -co OLLL'e( val'1e y, pL'O a y u10ps1c e pyroxene. 

or malacoliLe, is also common . Less frequenLl.r a beautiful black 
kind may be observed, exce llenL examples of which have been obtained 
from Lhe Lhirlee1tth loL of the eleventh range of Templeton. 1L is here 
as ociated with green apatite, white ortbocJase, :scapolite, gL"aph iLe and 
small grains of LiLanite. The pyroxene cryr>Lals often contain JiLLle 
round or irregular masses of the orthoclase al:! well :11-i 1;;calcs of graph-
ite, and their surfaces arc 1;;omcLimes coated uy broad plates of the 
last-named minernl. The crystals dificr from Lhot>e of Lhc more Ol'd i-
nal'ily occurring sahl ite not only in colour, buL also, Lo a cerLai n cxLm1 L, 
in chemical composition and form, having the faces of the inclined 
rhombic priRm usualJy much more fully developed Lhan Lhc elino-
pinacoid, and presenting rather differenL pyl'amidal tc1·minalions. 
The observed planeti arc LhoRe of the inclined rhomuic and rectangular 
pL"isms oo P. oo Poo. [ oo Poo ], combined with Lho pyramidal faces P. 
2 P.-P. and the c linoclomc [2 P oo J. The faces of tbc rhombic pl'i::;m 
arc often developed almost to the exclusion of Lhe orLho- and cli nopina-
coid. In some crystalti the pyramidal planes are }Jretty equally 
developed, but in others much distorted. In lhe specimcm; exam ined 
the basal plane oP. is absent, bu L thcro is a voq cl isti net baRnl c leavage. 
The fracture varies from uneven Lo conchoidal. The coiour is mo1'tly 
black, but in some specimens blackish-green. 011 Lhc ougc:s or in Lhin 
splintcrn the mineral is Lranslttcc11t, and by transmitted light appeari; 
deep boLLlo-groon. The lufolirc is vitreous, and i-;omoLimci; almoRi splcn-
denL. The harducss is abottL six, and a crpLal, of which Lhe following 

1 · " l J 'fi · f 3 385 Anal.rsis of is an ana ys1s, was iounc to . 1avc a spec1 c grnv1Ly o ·· : black pyroxene 

Silica............... . ............................ 51·275 
Alumina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·82 L 
Ferric oxide . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·317 
Ferrous oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9· 164 
hlanganous oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·320 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23·34'1 
Magnesia....... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . l L·Gl2 

Lo on ignition.......... . . . . . . . . . . . . . . . . . . . . . . . . 0·174 

100·026 

The analysi::; shows 1hat this 1~ an alnminous lime-magnesia-iron 
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pyroxene, and its composition and other haracterR seem to connect it 
with the variety someLim cs ca ll c<l fassaitc. 

Examples of other varicLics of pyroxene may be met wiLh at almost 
m1y of Lhe apatite mines. Th ey vary nrnch in co lour, usually being of 
Romo sha<lo of green or grey, but somctimel:l white or brown. Lower 
down the Ottawa, in the augmc11taLion of Grenvi lle, a bcat1Liful lilac 
pyroxene occurs, Ll10 crystaJs of which arc somcLimcs imbcctdo<l in a 
pale lemon-yellow i:;eapolito. 

Now and then crystals of largo dimensions arc obtained. One, for 
oxam1 lo, from the township of Templeton is eleven and a half inches 
in ci rcumfcrenco, nine inchrn:1 long, and weighs eight and one-third 
pounds. Largo crystals h:wo alHo boon found on tho sixLh lot of 
the first range of PorLland township, and a portion of one now in Lhc 
museum of the Geological Survey wcighR abou t Lwclvc pounds. Somo 
of Lhem, thoug h dull outwardl y, arc g lmisy within , and of a pale hoLUo
groen colour. 

The simplest forms ob;:;e rvcd arc crysLals of sah liLo showing tlio 
following combinaLion : oo Poo. oo P. [ oo J>oo]. Poo. P. OLhor plan mi' 
arc, however, frequelltly present, and among them 2 P. 3 P.-P. and oP. 
Sometimes the cryl:lLals of sahlitc arc sLriaLicd longitudi11ally, and 
t hey arc often much flattened in the direction of the orLliodiagoual. 
Ono, for example, having a widLh of an inch and eight-ten Lbs, mcmmrcd 
only seven- tenths of an inch in t hickncRs; another , an inch and a half 
wide, wa five-eighths of an inch thick, while a Lhird measured two and 
a quarter inches by cight- tcnLhs of an inch-giving an average widLh 
of over two and a half times that of the thickness. 

In the township of Templeton well crystallised pyroxene is often 
found in veins unaccompani ed by a1)aLiLc, for whi ch mineral, however, 
it has frequently been mistakcu. AR affording a good example of thiti, 
a vein occurring on the twcnty-fourLh lot of the ninth range may be 
mentioned. Good crystals of more or less glassy, subtransl uccnt green 
pyroxene arc hero imbeddecl in a pale flesh-coloured calc ite. They 
vary in length from a couple of inches downwardt1, and arc often well 
terminated at both ends. :I.'hoy arc almo;;t invariably flattoucd i11 the 
direction of Lhc clinocliagonal, and show the following planes: oo P. 
[ oo Poo]. oo Poo. Poo. P. 2 P.-P. oP., aud sometimel:l [2 Poo]. The 
specific gravity of a crystal was found to be 3·232. Scales of mica 
RomeLimcs coat tho cry::iLalR, or arc enclosed in them. 

On loL thirteen in the eighth range of Templeton a wh ile 1.o groyiish
whito or g reenish-white pyroxene occurs, small quantiLics of which 
woro at one t ime mined under the supposition that the mineral was 
apatite. The crystals exhibit the same planes as those just described, 
buL are loss frequcutly flattened in the direction of the clinopinacoid. 
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The enclosure of mica in pyroxene crystals, which has already been :Mica in 

alluded lo, may frequently be observed, and in some instances the pyroxene. 

scales or crystals of mica may be seen Lo bo more or loss symmetrically 
arranged with reference to the planes of Lhc pyroxene. On Lhe seven-
teenth lot of Lhe ninth range of Templeton large crystals were observed, 
showing a central portion of dark green pyroxene surrounded by a 
zone of minute scales of mica, while the outer portion of the crystal 
was pale green pyroxene. Other inclu ions also are common, and 
among them calcite, apatite and orLhoclase. ot infrequently al!'o 
pyroxene crystals are roundeu as if by Lhe action of some solvent, but 
this is rnLlCh less common than in the case of apatite. Sometimes 
they have been cracked or broken in two, and the spaces between t.110 
pieces filled up with calcite, apatite, or some olher mineral. In qne 
case, a crystal four inches in diameter was observed which had been 
fractured and r e-cemented with apatite. 

The most interesting peculiarity observed, however, ii; the tendency Ura!ile. 

which the pyroxene in some localities exhibits to become alLorcd in Lo a 
kind of lU'alito. This name was long ago g iven by Gustav Roso to 
crystals possessing the form of pyroxene but cleavage and other char-
acters of born blonde, and first observed by him in certain rocks from 
t he Urals, which be termed uralite porphyries. The larger crystals 
wore found to freqcntly contain a kemel of pyroxene, which in the 
smaller OHOS had entirely disappeared. In the case of }lyroxene from 
.Arendal in Norway also, Roso observed a pc.rfccL transition from lus-
trous crystals showing no apparent trace of hornblende within to 
others with drusy surfaces, in which no trace of augite could be 
detected.* 

Crystals of pyroxene from Travorsella afford another example of a 
change of this kind. The unaltered crystals are described as transpar
ent and glassy, but on being altered become opaque, and often assume 
a silky luskc. In t his opaque portion fine fibres running parallel to 
the principal axis begin to be developed, and, as the change advances, 
distinctly recognizable individuals of hornblende are formed, also 
parallel t,o the principal axis and looking like acLinol ito. i-

Of late years, by the aid of the microscope, it has been demonstrated 
that the development of uralito has taken place in many Ct'.}'ALalline 
rocks, not only in Europe bLtt 011 this side of the ALian l ie. In Lhe 
case of diabase, the change of this kind has been described by Rosen
busch ns follows: t-" The alteration processes to whi ch the augite of 

•Bischof, Lchrbtwh der Gcolouie, 1864, pp. 623, 624. 

t Le/u·buch der Geolouie, Bischoff, 1851, p. 539. 

t lflikroslcop. Pliysioor. cl. 1nassiuen Gesteinc, 1877, p. 330. 

• 
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diabase is subject is one of most varied t:haracter. Ordinarily, they 
begin with tbe fol'mation of a vel'Lical fibrous structure. At the same 
time the fibres often take the fol'm of well-defined uralitc, and in this 
case the pl'ocoss common ly begins from the entire periphery of the 
augi Le, and proceeds t.henco to w<Ll'll s tbo centre, in general more rap idly 
in the direction of the vertical axii:; than aL rig ht angles to it. So long, 
then, as the procoi.;s is not wholly complclcd, there remain in the inte
rior portionR of augite with irregular outline. Less frequently, or 
rather only in exceptional caHcs, tbc for mation of urali te does not begin 
a long the whole circumfcre11 cc, but attacks only sing le narrow sl l'ips 
in a vertical direction, so that thin columns of augite and uralite, par
a llel to the vertical axis, alternate with one another. The uralite itself 
pa:;.ses on still further alterations of the rock into chlorite, and this 
finally into a mixture of bl'own iron ore, quartz and carbonates.* 

The above facts have been cited because of interest in connection 
with what now follows concerning the alteration of ce rtain pyroxenes 
in the apatite region of Quebec. The best, examples were observed at 
the mines of Mr. Brcckon, on the twenty-third lot of the t hirteenth 
range of Templeton, where crystals have been obtained showing per
fectly the transition from pyroxene to what may be ca lled uralito. 
The crystals are mostly flat tened in the direction of the orthodiagonal, 
and while some of them arc apparonLly quite umd torod, othcn; have 
been converted into homblcnclc fol' a greater or less depth from the i:; tu·
face; others, again, are entirely changed to hornblende, and show no 
trace of pyroxene even when sliced and examined microscopically. In 
t he first stage of alteration the pyroxene, which in its original condition 
is glassy and of a g rey colour, becomes more or Josti dull and greenish or 
g reyish-white, sti ll , however, r etaining the cleavage of pyroxene. In 
this pale portion acicnlar prisms of green hornblende begin to be deve
loped, gradually increasing until , in some cases, all trace of pyroxene 
is obliterated. Th e chm1gc appears to have always begun at the sur
face of the crystals, extending inwards more rapidly in some parts of 
the crystals than in others, but although the horn blc~dc prisml:l at 
t he smfacc appear to bo mostly pal'allcl with the principal axis, within 
they arc seen to run in every clircction, or in some casci:; to bo arranged 
in r adiating groups. Intermingled with t he hornblende prism:; a little 
calcite occurs in places. 

rnven when the crystals have been entirely changed to homblcnd o 
the pyroxene · angles remain perfectly distinct, and 0 110 crystal with 

•For other interesting detnils concerning urali to •oc Zirkol, Jllik. B esclia(f, cl. ill in. n. GCJJt. 
p. 178. Also Rosonbusoh , ii/ii.·. Phvsiog. d. il/i ,,., p. 316. 

In tho oaso of an "augite syenitc," from Jiwkson, N.II., Mr. G. ,V. H awes has observed nn 
llltuntion of augite into com1iact brown bor nb lonclo inetcud of into the usual fibrous groon urn li tic 
mass.-Gcology of New lla111]Jshire, Part IV., 1878; p. 205. 
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terminal planes shows t he following combination : oo P oo . oo P . 
[ oo P oo ]. Poo .-P . 2 P . The cryBta l iB a n inch aml seven-cig bLhB wide 
and a Ii W e over hal f an inch thick . The r emaining por t ion of anolher 
c1·y i; tal , which has Jo;; t its termina l plan er;, is t hree inches wide a 11d an 
in ch thick, and apparently wholly uraliLe. 'l'he crys tal whi ch sup
plied the ma teri al for th e foll owi11g m1al yi;e;; w a>:1 a bo ut an inch and 
three-quarter s wide a nd an inch thi ck. Th e centre conKiBted of' g laHKY 
gr ey pyroxene, su1Tou11d cd, however , by the dull a nd p:il e materia l 
deReribed above, a nd tb i,.: w :u; :i u1T<H1ndcd in L1u·n by an aggregation 
of hornblend e pri::;m,;. Tbc,..e t h 1·t•o portiOll::l m ay be call ed r cspecL
ively A., B. and C. A. r cticmbl ed in appeara nce nrnch of Ili c or<limtry 
pyroxene of Lh e rngion , from whi ch a lso it probably doeK noL diffe1· 
much in composi tio n. Tli c Kpeciiic g rnviLy wa:; fo und Lo I.Jc :~· 18 1 , a nd Ann. lyscsof 
. . . ' pyroxene and 
i t gttvc on ana lytJH:i the fo l lo wrng r c .. rn Its :- urali to. 

A . 
Silica ............ . . . .... . .. .. .................. . 
Alumina .... .. .......... . ...................... . 
F e rric oxide .................. . . . . . .......... . .. . 

Ferrous oxi<lc .............. . .................... . 
J\l anganous oxide . .. . . ..... . . . ................... . 
L ime ............... . ........................... . 
J\lagnesia . ...................... . . . ............. . 

Potash ........... . ...........• ..• .............. . . 
Soda ........ . ... . .. . ......................•.... . 

L oss on ignition ............................... . . . 

50·868 
4·568 
0·970 
l ·963 
o· 148 

24·438 
l5·372 
0·497 
0·218 
1·439 

100·481 

This is Lh e composition of an a luminou i:; di op:-; ido or malacolite, and, 
except in t he larger propor t ion of iro n, i·e:;embl eH th at of py roxene 
from Grenville and Ba l hur:;L.* Th e fo l lowing a rml ysit:i of J3., Lh e wh iLe 
porti on of the crytiLal, sbowR that., chcmieally, no g reat a moun t of 
ch a.nge h ad taken place. 'l' J1 e specific gravi ty (3·205) w as also about 
t he sam e as that of A :-

B. 
Silica ................... . .... . ................. . 
A lum ina ....... . .... . ............. . ............ . 
F erric oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
F er rous oxide .............. •. .•......•.......... . 

J\langan ouH oxide ............. .. ........... ...... . 
L ime ........... . .......... . ... . .............. . . 
J\lagnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Potash ....... . ................ . ............. . ... . 
Roda ..................... . ..... . ............... . 
L oss on ignition . . ....... . ....................... . 

50·898 
4 ·825 
1 "Tll 
1·358 
0·152 

24·392 
l5·2G8 
0· 150 
0·076 
1 · 200 

l00·060 

• Sec analysis, Ro port of Progress, 1874-75, p. 302, and Geology of Canada, 1863, p. JG7. 
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It will be observed that although the total amount of iron in .A.. and 
B. is almost identical, more of it exists as ferr ic oxide in B. than in A. 
The quantity of alkalies is also only about oue-third of Lhe amount 
found in A. 

If now we pass to C., the ural iLic portion of Lhe crystal, the changes 
arc much more sLriking, as will be seen from the following analysis: 

c. 
Silica .. . . . . ... ... ...... . ....... . ...... . ... . .. .. . 
Alumina .... . ........... .. ... .. . . .. ... ... ... ... . 
Fenic oxide . .. . . . .. . . . .. .. ...... ... ..... .. ..... . 
l<'crrous oxide . .. . .... .. . .. .. . ... ....... . ........ . 
l\fanganous oxide . ........... ... .. . ... . ..... . .... . 

Lime . . .... . . . ...... ... ....... · ·· · ·· · ···· · · · ····· 
liagncsia . .. ......... . ...... . . .. . .. ... ....... .. . . 
Potash .. . .... .. . ... ... ... . . ... . ................ . 
Soda .. . .... ... .. . .............................. . 
Loss on ignition .. . . . . . .. .. . . .. . ........ . ... . .. . . . 

52·823 
3 ·215 
2·067 
2·709 
0·276 

15 -:;nn 
19 ·042 
0·686 
0·898 
2·403 

99·508 

The specific gravity in thi s case was only 3·003. Comparing C. wiLh 
A. and B. we find that the lime is diminished by about nine per cont., 
while there is a gain of about four and a half per cent. of magnesia. 
The ratio of loss and gain, however, is not that of the molecular 
weights of lime and magnesia; that is to say, for a molecule of lime lost 
a molecule of magnesia has not been gained. A portion of lime has 
boon lost wi Lhout its place being taken by magnesia. At the same 
time there is a slight increase of silica relatively to the other constitu
ents, and, as would be expected, a decrease in density. 

It is well known that pyroxene commonly contains more lime and 
lcsR magnesia than hol'llblcnde, and in the present case loss of lime 
and g::iin of magnesia would appear to be the principal cause deter
mining the change to hornblende. The larger proportion of alkalics in 
the uralitic or hornblcndic proportion of the crystal is also worthy of 
note, because hornblende is commonly richer in alkalics than pyrox
ene. On the other hand, iL is interesting to observe that there is less 
alumina in the hornblendic product than in the original pyroxene, for, 
as a rule, hornblende is apL to contain more alumina than pyroxene. 
This subject bas recently been discussed by lVIr. G. W. Hawes in his 
valuable report on the mineralogy and litbology of New Hampshire. 
Ho there gives some interesting analyses to illustrate the differences in 
the composition of pyroxene and hornblende, and seems to regard 
preponderance of alumina as the principal cause determining the 
formation of the latter species. At the same time, however, he docs 
not loose sight of the fact that pyroxene usually contains more limo 
and loss n,lkalics than horn blend e. 
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In the following table the analyses of A., B. and C. arc included Analyses of 

t tl "th 1 f f' G '][ (D) . 1 ·o ] t l)yroxono. &c. oge ier w1 · a11a yHe.· o pyroxene rom Tcnv1 c . anu naL ntrR 

(E.), and a lso of hornblonclo from Lho High FallH of the l\fotlawa1;lrn, in 
Ontario (F. ), and from Edonvillc iJJ Now York SLato (G). E. and F'. 
arc by Hunt, and G. by lfammobborg. D. iK from Lho 11cpol'l of 
Progr osK for 1874-75, p. 302 :-

- - -

I A. B. C. D. E. F. G. 
--- ---

Silica ........... 50·868 50 898 52·823 i\1 ·27 5! •50 55·05 51·67 
A lumina ..... .. . 4·568 -1-825 :l·215 '1·00 6 ·1 5 4·50 5·75 
Ferric oxide . . . . . O·!l70 

l-74L I 2·067 O·l 0 0 ·35 .. 2·86 
Ferrous ox ide . . .. l·!l63 l ·358 2·70!l .. .. 5·85 . . 
Manganous oxide. 0· I ·18 0· 152 0·276 . . . . .. . . 
Lime ........... 24 ··138 2·1·392 15·38!l 25·27 23·80 13·1'! 12·42 
Magnesia. .. .... l 5·372 15·268 l!l·0 ·12 17-46 17·69 20·95 23·37 
Potash . .. .... . .. 0·-197 0·150 0·686 0·11 .. .. 0·84 
Soda . .. ........ . 0·218 0·076 1 O·S!JS O·G2 .. .. 0·75 
l gn ition ........ I ·439 l ·200 H03 1·63 ] ·JO 0·35 0·46 

- ---
I 00·060 I I 00,481 99 ·!i08 l 00·49 I 100·59 100·14 98·12 

I 

'rho urali lic portion of Lbc cryi;t:i.1 , it will be soon, <loo,; not differ 
g rcally in corn pot<i l ion from t he horn blonde (pargasi to) of Lbc High 
Fall i:; of the l\fadaw:u;lrn, nor from Lho ~o-ca ll ocl odoni tc of Edonvillo. 
'L'ho pyroxene, too, somewhat r oi:;ombl oi:; the aluminous tli ops idos 
(D. E.) of Grenville and Bathu1·HL. 

Tbo formation of urali to is i:;pokon of by some writers as t hough it Pnrnmorphism. 

wrre an example of paramorphi ·m, buL I have boon unab le to find 
a1ialy80H provi ng Lhal thitJ ha::; anywho1·0 boon ,.; hown Lo be the case. 
That in the above irn::1tanoo, aL lea,; (, we have au oxmnplo of Ll'llo psou
domorphi,.,m, canno t roa::;onably ho doubted. Ji'or, in some casrni, 
we have not so much as a 1111elom; of pyroxene whose "Cl'yi:;Lal logonio 
fol' ·o" might be Hupposocl Lo induce the hornblende prisms to arrange 
tbemtJolvoi:; in Lh o form of a py roxene oryi:;tal, :mc.l without such a pro-
di sposino· cause it i:; bard to umlon;Land why hornblende prisms should 
adopt such an arrangement. 

Other exampl e::; of suppo;;otl alLoration of pyr oxene to homblende 
wore ob::;crvctl 011 t he sovonLet' llth lot of tho nin th range and the 
twenty-first lot of t he twclfLh m11go of Templ eton, and also on the 
RixLh loL of the firnL range of PorLlaud. Ono crys tal , from the firnt 
of lhc8o locali Lio8, watJ no loss than :i foot in circumfer ence. H oxhi
bi Lod the prismatic angles of pyroxene, and on being broken in two 
was soon Lo consist almost entirely of a groyii:;h-g roen fibrous mineral, 
whirh is evidently hornblende. l~udo crystals from t he Gran t Mino in 
Bucking ham appear to be pscudomorphs of asbostus after pyroxene. Asbostus. 
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I!ORNBLENDE. 

Hornblende, as an original constiLuenL of the apatite-bearing \eins, 
is of fat· more common occurrence than Lhc pseudomorphous mi norals 
descl'ibccl above, and is occaRional ly one of the p1·i11cipal consLitucnts of 
Lho veins, oflon occurring uca,r to the wall ;;. H docs not, however, 
appear t.o be nearly as abundant aK in the Norwegian apatiLo di st ricts, 
whore some of lho veins ar c eharnclo ri ;;cd by Broµ;ger and RcuRch as 
"apatiLo-boariug hornLlondo vein::;." Willi U» pyroxene tu:mally takes 
the place oftho hornblende. ' l'ho la tLer va1·io::; i11 eo lou1· from pale green 
to deep olivc-groon. AH yet none of iL ha t> been analysed, but whi le 
it may in some cases have the compositio n of acLi nolitc, mosL nf it is pl'O
bahly the alurninons varieLy known as pargasito. Much of it r oscm
blrni in appearance lho uralilo, of which an analy::iis has !icon g iven 
on page 22. Cryslfil::; wiLlt t.orrni1rntion:; wore not been, but beautiful 
blades wiLh the cbaraclcri"lie angle of hombl e11<lo arc co mrnon, peno
Lrating calcite, or more rarely apatite, q uarLz, &e. Among lho mine
ral::; imbodded in hornblende, mic:i and apaLiLc arc, pcrhapH, the mo:;L 
commo n, bllt calcite, tilani tc and oLbol'S also occur. 

An intereBting specimen from Lho GmnL lot in Bttekingham appar
ently 0011 :-;i:;ts of Lho i;o-call cd rnonntain-loatbcr, whicl1 i:; u:-; ually 
regarded ati a variety of horn blonde. At the tiame locality asbestus 
occu1·s, but in some cases at leas t, as Hlalod above, appearn to be an 
a lLoraLion producL of pyroxene. 

PHLOOOPITE . 

Abundanceof Accord ing to Bri:iggor and Reutich, phlogopito iR an cxceeding iy 
~~,r~;~~'.te in abundan t mineral in th e veiuH of Oedegardou, in the Hami c clistricl, 

~urway, and, judging fro m their de::icripLion, iLs mode of occurrence is 
in m:my re:; pee Li; very similat' Lo lhat of the mica found in t)l c apaLite 
regions of t bis coun Lry. Th ey :;talc thaL "a brown magnei;ia-mica is 
in many vein:; almo:;t Lho only mineral, bnt frequently accompanied 
by green onsLaliLo, together wi Lh :;mall mal:lses of apaLiLe. As Lhc 
quanLiLy of mica dccl'Oat;os and that of the apatite inc1·easos, the ch:ir
acter of the voinl:l changes. The ri cher veins arc di::;Linguishod by Lhc 
tacL thaL mica almor:;L exclmiively occupi es the sides of the vcintJ a11d 
apati lo tbc ccnL1·0." Adjoining the wall-rock Lho mica iti said Lo occur 
mo;;Lly in flmall scalct4, while in Lho middle of the veins iL i;; in largo 
pbteH. The veini; in which mica iis the pi·cdominanL constiLuenL arc 
tormoJ by Broggcr and Reu:;ch "ap:tLiLc-bcaring mica vein:;." .Few, if 

Phlogopite of f I . I . l 1· h . l Ot' d ' L . t l l Ottawaclistrict. any, o t 10 voms w. uc l ave ::;ecn m L 10 oawa is rte cou l 

properly have t hi s de:iignaLion applied Lo them, notwithstandi11g thaL 
phlogopiLc iti one of the mol:lt common of the minerals accompanying 
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the apatite; but as an example of one which is very largely compmiod 
of mica, may bo mentioned a vein in tho firsL range of Portland 
township. It is about twenLy-four fooL thick, and contains nnmot·ous 
lei1 ticu lar masses of apatite, sometimes several foot in diameter, im bed
ded in phlogopito and pyroxene. Tbo mica is partly in fine scn lo~, 

but Romotimes in plates more than fifteen inches wide. li'rom a11 
opening at this localiiy, about thirty-five feet deep, several hundred 
tons of very fine apatite have boon extracted. 

In Romo instances mica li11cs the walls of veins, while tho c011tro is 
filled with apatite. As in Norway also, mica in fine scales is someLimo1-1 
found adjoining the walls, while largo erystals occur in tho central por
tions of tho vein. Large crystals are, however, q uito nR often found 
near the walls, and in some casoR are scattered indiscriminately through 
all parts of the vein. 

Among the minor~ls in which phlogopito is found imbod<lod arc Minerals 

apatite, calcite, pyroxene, hornblende, scapolito, and zircon. On the ~~~~~:fi,~I'i.ing 
oLhor band, tho I h logopite of ton contains calci Lo and apatite, these 
minerals occuping caviLies who ·o form:'\ frequently have some relation 
to the prismaLic faces of tho mica crystals. Or the calcite, and more 
rarely the apatite, may form Lhin films between the layers of mica. 
Tn a few instances, small prisms of apatite wore observed penetrating 
phlogopile crysLals. 

Fi~. 8. 

OuTLIN"S OF PrrLOGOPJTE CRYSTALS. 

The phlogopite crystals* from many localiLiefl in Templeton and the 
adjoining townships are, ati in the Burgess region , often of great beauty. 

• Ac0ording to the latestobsorvations on the subject, phlogopile is monoclinic in crystallistLtion . 
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They vary in lustre from pearly to almost metallic, and in colour from 
yellowish or reddish-brown Lo almost black, The prisms are mmally 
tapering, and the lateral planes often perfectly smooth or polished. 
Compound cl'ystals arc common, n,nd often have curious outlines, such 
as al'c shown in the :tccompanying figure. (Fig. 8. Outlines traced 
from the cryRtahl thcmscl vos and reduced to 0110-fourth natural size.) 

Remarlrnulo examples of bent and corrngated or wrinkled Cl'y:;ta ls 
nre very common, nnd Cl'ystals have been fonnd. with beautiful 
mnrki ngs pat·allcl to the prismatic faces. 

Though lal'gc plates of mica occur in many of the apatite veins, they 
arc rnrcly of economic value owing to unevenness, the presence of 
calcite or othee imptiritic" and too dark colour. In :;omc case:;, also, 
they arc t'\::tid to cx:foliato on hcatillg. Muscovite is not kuown to occur 
in any of th<' apatite deposit:; of the region in question. 

GARNET. 

Several varictie8 of garnet have been met with in the apatite-bearing 
veins of Ottawa County, although, so far as known, they are by no 
means common. A dark reel Rpecimcn from lot twelve in the twelfLh 
mngc of Templeton is probably almamline m· common garnet. It was 
imbedded in orthoclnse. In the townships of Wakefield and ,Portland 
specimens of essoniie or cinnamon-stone have been found, and in some 
case8 mistaken for apatite. Thi8 variety i8 found both massive and 
crysialli»ecl in rhombic dodccahcdrons. Among the minerals imme
diately misoci:itcJ with it, bm>idc:; apatite there arc quartz, feldspal', 
calcite, and idoc1·Mc-pl'iHms of the last being imbeddcJ in the gamet. 
A more or less smoky amber-yellow garneL has been found iu the 
township of Ilull, but whether associated with apatite or not I am 
unaware. The cryRtals arc highly lustrous, and show planes of the 
dodecahedron and trapczohedron. 

A bca1ttiful emerald-green chromifcrous mineral occm·s in the town
ship of 'Wakefield, asHociate(l with apatite, p.)'L'OXene a,nd tourmaline. 
In colour and lui:;tl'C it closely resembleR ouvaroYitc or chrome-garnet. 
Although one specimen seemt:1 to exhibit prismatic structure, another 
shows faces ap]Jarently of a rhombic dodecahedron-three planes mcet
i ng at 120°. As the presence of chromium does not seem to have been 
hitherto recognised with certainty in any of our Laul'entian minerals, 
this one must be regarded a~ of particulal' intel'C::lt, and a (1uantitaiive 
analyi:;is of it will :shortly be made. 

As we have already ~e011, garnets arc common in some of the gneisses 
of the region, and have also been observed, though rarely, in the 
pyroxei:tilel:l. 
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EPIDOTE. 

In addition to its occmTcnco in some of the stratified rocks of tbo Epic\otc. 

region, opidote has, in a few cases, been met with as a constituent of 
the apatite dcpositR. One locality is on lot nine of the tenth, another 
on lot twenty-three of the thiL"teenth range of Templeton. At the 
former it is associated with dark gL"con pyroxene, pyrite and calcite ; 
at the latter with hornblende, pyroxene, orthoclase, scapolito, pyrite 
and calcite. In both case~ the mineL"al is yollowisb-greon, and fnses 
with much intumosconco to a black slag. In the clmied tube it givmi, 
as is usually tbo case with epidote, a little water. 

IDOCRASE OR VESUVIANITE. 

Beautiful crystals of brownish-red idocrase, nearly an inch in diam- Idocrase. 

eter, hn.vo been found in the township of Templeton, but whethol' from 
one of tho apatite voinR I have been unable to ascertain. Small prisms 
of green idocrase imbeddod in cinnamon-stone have also been obtai11cd 
from the township of Wakefield, being in this case as::iociated with 
apatite. 

TOURMALINE. 

The only variety of this Tnineral noticed in any of the apatite-bearing ~lack tourma

veins is the ordinary black tourmaline, but this is of quite common hue. 

occurrence. The best crystals are usually imbcclded in cnlcito, but 
they are brittle and not often obtained with terminations. In one cnse 
a triangular prism, about an inch and. a half long and 11oarly half an 
inch acrof!R tho faces of tho prism, had. been broken in two, and the 
space between tho parts filled with calcite. Other mineral::; bosidos tho 
calcite in which tourmaline occurs arc apatite, pyroxono, quartz, sca-
polite anct orthocl:lsc, and in one instance small prisms were observed 
im bedded in fluor-spar. The tourmaline pl'isrns are sometimes agg1·e- Radiating 

gated into radiating groups, and this is the case not only in :;ome of the prisms. 

apatite veins but also with tourmaline which sometimes occurs in joints 
in the quartzites. 

TITANITE OR SPITENE. 

As in the Burgess region, so bore thi:; is one of the mo:it common of 
the mineral associates of apatite, and occm·t> both in the veins and in 
some of the stratified rocks of tbe region. In the veins the crysta18 of 
spheno are imbeddod in various minerals, among which are a1)atite, 
pyroxene, hornblende, orthocla::ie, calcite and i:;capolite. The cl'ystahi 
are of various ::ihades of brown, and commonly subtranslucent. They 
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vary in size from merely microscopic ones to othcl's measuring several 
inches across. As a rule, however, they arc very brittle, and difficult 
to obtain in a perfect condition. Many of them contain rounded grains 
of calcite like those found in crystals of apatite and pyroxene. In 
composition they probably resemble the Rphenc of Grenville, an 
analysis of wbich-nrnde many yca1·s ago, but never published-gave 
me the following results:-

Si licit •.••••.....•.. . .... . .• . .. . ...• . ....••. 

Titanic acid .. . . . ..... .. ...... . ..... . . ... .. . . 
Ferrous oxide ..... .... . .. .. . . ..... . .... .. . . . 
Lime ......... .............. . . . . .. ... .. . ... . 
Loss on ignition . . .. . . . . .... . .. . . . ... .... . . . . 

32·09 
37 · 06 

1·16 
28·50 
0 · 66 

99·47 

Specimens of sphcnc may be found at almost any of the apatite 
mines, but the largest which I have seen occur· at Breckon's Mine on 
lot twenty-three of the thirteenth range of Templeton. They wei.;c 
hm·r, however, v01'Y brittle, and no good Rpecimens were obtained. In 
the mnRenm thorn are fairly good cryRtals collected by Mr . .Frank 
Ad::urni 011 the south-east half of lot eight in the fourteenth range of 
Ifoll. 

ZIRCON. 

This intermiting mineral is one of frequent occunence in the apatite 
veins of Templeton and the acljoining townships, and is sometimes 

~r';s'~t~.r zircon found in crystals of great bcnut.y. The crystals almost always consist 
of a square prism terminated by planes of two square pyramids nnd a 
zirconoid Ot' octagonal pyramid (oo P. P. 3P. 3P3.), and, so fat· as 
observed, the faces of the :;ccondary prism, oo Poo, are always wanting. 
CryRtals which have been found on lot twenty-one of the twelfth range 
of Templeton prcRent a simpler combination than the above, consisting 
only of the square prism oo P. combined with the unit octahedron P.* 
They differ, too, not only in form but in colour, and in having a lower 
specific gravity. 

Through unequal development, especially of the terminal planes, the 
zircon crystals arc often rn uch distorted. Occasionally, also, they arc 

Largo zircon aggregated in groups parallel to the vertical axis. In size the crystals 
crystals. vat'Y gl'catly, but 0ne from the twenty-third lot of the thirteenth range 

of Templeton (belonging to Mr. Miller, of Templeton,) is four and a 

• This is th o form of nil the cryst:tls which I have soen from Grenl'illo. Small crystals fro1u 
the sixth range of North BurgeEs, Ontario, said to como from :i granitic voin, show the com
bination coP. 3P. P. :JP3., and occasionally ha\'0 faces of the secontl,,,ry prism coPco. l\1any of 
them hn,,e 3P. developed to a much greater extent than P ., and therefore have a curious pointed 
or tapering at>1>earance. 
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half inches in length and an inch acros;i each of the faces of the prism. 
This is, however, only parL of the crystal, and how much longer it was 
originally is not known. A crystal fifteen inches long is also reported 
to have been found at the same locality by a miner, who was unfortun
ately unaware of its val uc arnl broke it in pieces with his hammer. A 
crytal presented to the museum of the Geological Survey by Mr. F. W. 
Henshaw is over an inch long aml about half an inch square, and 
shows the ordinary combination oo P. P. 3P. 3P3. Another, presented 
to the museum of McGill College by l\fr. Miller, is an inch and threc
qual'ters long. It is flattened prismatically, so that while it measures 
half an inch one way, it is only a quarter of an inch thick. 

The best zirconR are hyacinth-red to cherry-red in cololll·, buL others 
are recldish-brown and more rarely greyish. A crystal from the 
"Bishop Pit," on the twcnL~r-first lot of the thirteenth range of 
Templeton, resembles somewhat in colour the greyish crystals from 
Buncombe County in NorLh Carolina, but ha:s a pinkish tinge at the 
extremity. Its specific gravity is only 4·482 while that of one of the SJ)ecific gravity 

' ot zircon. 
dark red crystals from lot twel vc in the twelfth range was found to be 
4·614.* Many of the crystals are subtransparcnt, hut they range from 
this to almost opaque. Though they commonly have a high lustre, few, 
if any, could be used as gems, for they arc mmally brittle an<l. foll of 
flaws. They arc also apt to contain inclusions of other minerals, 
among which al'e apatite, calcite and mica, the last being probably the 
most common. The calcite occur;; in little rounded masBcs analogous 
to those which are so common in the apatite and pyroxene crystals. 
Tbe mincrars in which the zircons have been found imbeddcd arc apa
tite, calcite, orthoclase, pyroxene, phlogopitc, black toul'malinc, and 
prehnite. The apatite containing the zircons is usually a finc-granulal' 
variety, but in one instance a small prism of zircon was found imbe<l
ded in a large crystal of green apatite. 

Zil'COn is now known to be a far more widely diffused mineral than Frequent 

wa:s fol'merly supposed, its presence having been detected in many ~fc~~~~~ci':, 
crystalline rocks both in Europe and America."! The crystals are ~~~~~~Hine 
sometimes macroscopic, as in the so-called zircon syenite of Norway, 
but more frequently can only be seen wiLh the microscope. Among 

4.;J~~&i~~ almost exnctly the density of the Grenville zircon, which, according to Hunt, is 

t See Rosenbusch, Mi!.:. Phvsioo. d. Min., p.189. Also the magnificent reports on the Geolo~icul 
Explor1ttion of the Fortieth Parnllol, published under the direction of Mr. Clarence King, \To J
umes I., H. an<l VI. In Volume 1. (p. 397) of this series, Mr. l{. W. Woodwa.rd, Chemist of the 
Explorlttion, describes a new method for the detection of sm>tll quantities of zirconia due to the 
presence of zircon in rocko. H is based upon the fact tlrnl zircon is but slightly acted upon 
by hydrofluoric Reid. 

The occurrence of zircon in so me of the granites a.nd gneisses of New llamp~hire is described 
by _Mr. G. Hawe• in his report on the Geology >tod Lithology of thitt State. 

3 
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the rocks in which it has been observed arc granite, syenite, gneiss, 
mica-schist, fel itc, eklogitc, basalt, hypersthcnite, &c. 

0RTIIOCLASE. 

vVe have alread•y referred to orthoclasc as a constituent of the 
gneisses and pyroxenites; but in addition to its occurrence in these 
stratified rocks it i8 also common in veins cutting them, including 
many of the apatitc-bcariug veins. The orthoclase of these veins is 
very often white, but at other times ftosh-colourcd, grey, lavender, 
green and other colours. The green has been found in both Templeton 
and Hull; in the latter towntihip in ma8ses of corniiderable size. Ortho
clase crystals arc sometimes found in cavitie:;, but more frequently the 
mineral is massive and often coarne-crystalline in textw·e. Masses 
with broad cleavage surface,; are often imbcddod i11 a ground-mass of 
paler colour and finer texture, also consi8ting of orthoclase or ortho
clase and quartz. Rude crystals am! masses presenting brnad deavage 
surfaces have boon found by Mr. Miller on lot thirteen of the eleventh 
range of Templeton, which appear to lrnve been acted upon by some 
solvent which has oaten the feldspar into mu·ious conugai.ed chan 11els 
or cavities, while the black pyroxene accompanying the feldspar has 
been but little affected. Among the minerals ini.bedded in the ortho
claso of many of the veins, betiidcs quartz, there arc apatite, pyroxene, 
hornblende, sphene (very common, and sometimes in large crystals), 
zircon, mica, tourmaline, and calcite. 

In a few cases granitic veins, or possibly true dykes, w~l'C observed 
cutti11g sharply across the apatite veins, and therefore of more recent 
or1gm. Ono of them, oucurring on lot twelve in the twelfth range of 
Tem1)leton, is eighteen inches thick, and bears S. 18° E. Another, on 
lot eight in the tenth rano·e of the same township, i8 two feet thick, 
and bears north and south.* 

AL BITE. 

This species of feldspar' has been found in a few localities in the 
township of Templeton, associated with apatite, sphene, pyL"Oxeno, &c. 
Cavities or crevices in the last-named minerals have <lrusy linings of 
albite crystals, which, 011 annlysis, have been found to contain-

Potash ... ...... .. . . . . . . . . . . . . . . . . . . . . . . . 2 · 75 
Soda... . ............................... 8·96 

11·71 p.c. 

*For amilyses of orthocluse from Buckini.<ham town Rhip,-assoc iated with grR.1obite, but similar 
in appettrance to much of what occurs with the apatite-see Mr. Christ!an Hoflmunn 's Report 
published In st ye>.tr.-Repo>"t of Progress, 1876-77, JJ. 511. 
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ScAPOLT'l'E. 

This name is now made by many mincrnlogists to include a group Scap,olitegroup 
~ of 1uinemls• 

of closely related minerals, all of which arc tetrago11al in crystallisati011, 
and consist of 8ilicates of alumina and lime, with, or in some cases 
without, soda. The most import:mt member of the group is werneritc, 
and Lo this species much of our scapolite probably belongs, but until 
11101·0 analyses have been made the general term scapolite must be ui:;ed. 

Scapolite is a common mineral in the Laurentian, and has hitherto focc~~?i/!~. 
been observed at a m11nber of localities, inch1ding I:Iunterstown, Gren-
ville, Calumet I sland, Golden Lake (Renfrew Oount.y), &c.* In the 
region more particularly referred to at present, it has been found as a 
constituent of the apatite-bearing vei11s in many localitimi, among 
which the following may be mentioned: 

'fempleton-Lot 13, Range XL Templeton-Lot 21, Range XII. 

" - " 12, " XII. " " 23, " Xlll. 

" - " 14, " XII. Portland - " 6, " I. 
Hull-Lot 8, Range XlV. 

The best crystals which I have eeen are from lot fourteen in the 
twelfth range of Templeton. Very large ones (sometimes more than a 
foot in length) , but of rude form, have been found on the twenty-third 
lot of the thirteenth range, where an enormous vein of massive 
scapolite occurs. 

The crystals from the d iffcrent localities are, on the whole, very Form of 
. ·1 b . l . 11 . f' d'ff U 11 I sca1iolite s1m1 ar, u occas10na y present po111li:; o 1 erence. sua y t my cry•lals• 

are short and thick, but ROmetimes slender. The simple:;t forms 
ob:;crved consist of a combination of the two squal'e prisms-the face:; 
of Lho secondary groaLly predominating-with Lim unit ocLahedron or 
square pyrmnid (oo Poo. oo P. P.). Good example~ of thc:>e were seen 
at a small opening on the twenty-third lot of the thil'teenth range of 
Templeton, the crystals being unmmally lo11g for Lhcir thickne:;s. 'J'he 
more commonly occurring c1·y15 tal s, howe\'er, exhibit a much larger 
numbel' of planes. Some of those, for exampl e, from the foul'Leenth 
lot of the twelfth range of'l'ompleton show the followi11g: 

Pritimatic ....... {: ~~ I Pyramidal. ... . .. { 
3~~. 

oo P 2. 3P3. 
Ba:;al, oP. 

All these are somcLimes found in sing le cqi:;Lals, but oo P2 and 3P3, 
as i:; frequently the ca~e with crystals from other reg ions, are hemihe-

•See Geology of' Canadn, 1863, p, 473. Also Chapman, llfinerals and Geology of Central 
Canada, Toronto, 1871, p. 113. 
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dral in arrangement. Occasionally tLe faces oo P. arc more fully 
developed than oo Poo , but the reverse is usually true. The colour of 
the scapolite varies mostly from white to grey or greenish-grey, but 
sometimes there is a pinkish tinge. A massive variety from further 
down the Ottawa, in thfl augmentation of Grenville, is of a pale lcrnon
yellow colour, and hole.. imbeddcd crystals of lilac pyroxene. The 
surfaces of the scapolite crystals arCl often dull, owing, no doubt, to 
partial decomposition, and sometimes much stained with oxide of iron. 
The decomposed portion, however, usually forms only a thin cru t, 
beneath which the mineral appears whi Le and exhibits its characlcrisLic 
fibrous texture and cleavage. Not infrequently the Cl'ystals look as if 
they had been submitted to pressure w·hilc in a soft or plastic state, and 
have had their faces curved, or have been bulged out at the ba ·e where 
attached to the rock. In other cases they have been too hard Lo yield 
readily to the pressure, and have been cracked or broken, the spaces 
being sometimes filled with other minerals. 

Many of the best scapolitc cry, tals are imbcdded in calcite, and they 
are very often accompanied by l)yroxene. Apatite, titanitc, tour
maline and other minerals are frequently imbedded in the scapolitc. 

During the past summer Mr. Frank D. Adams, while engaged on 
one of the survey parties in tracing out some of the trap dykes north 
of the Ottawa, found specimens of scapolite on lot thirteen of the 

~~a~~kstd1:{!r. eighth range of Hipon, one of which he subsequently analysed at the 

Chlorine in 
scapolites. 

Sheffield Scientific School, New Haven, with the following results :* 
Silica . . . . . . • . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . 54·859 

Alumiua . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22·448 
F erric oxide.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·486 

Lime....................................... 9·092 

Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace 
Potash........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·127 
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·365 

Chlorine,.. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • 2·411 

Sulphuric acid (S 0 3 ) • • • • .. • • .. • • .. • .. • • • • • • • 0·796 

Water (combined) . .. . .. . . .. .. .. . . .. . . . . . . .. • 0·722 

Water (hygroscopic).... . . . . . . . . . . .. . . .. . . . . . 0·141 

100·447 

DeductionJor 0 replaced by chlorine.... . . . . . . .59 

99·857 

The presence of chlo1·ine in scapolites seems to have been previously 
almost entirely overlooked, and its detection, as well as that of sul-

•On the Presence of Ch lorine in Scapolites; by Frank D. Adams. Contributions from the 
Labomtory of the Sheffield Scientific School.-American Journal of Science, April, 1879, p. 315. 
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phm'ic acid, in the present instance, is a fact of much interest. In 
order to ascer tain whether this was an exceptional case, fourteen other 
pecimens of scapolite were examined by Mr. Adams, and chlorine 

found in them all, although in some cases the amount was small. The 
ab~ve analys is shows the seapolite from Ripon to be more highly acidic 
than mo8L of the member::J of the scapolite family. 

WIL SONITE. 

This name was many years ago given by Dr. Hunt to a mineral 
occurring in the townt1hip of Bathurst, where it was first observed by 
Dr. vVih;on, formerly of Perth. By some mineralogists it is regarded Wilsoni te an 

as an altered scapoliLe, with which mineral Chapman has shown it to :~~~0ifte. 
agree in cleavage. Hunt, on the other hand, regards it a8 a variety of 
g iesockite, and disc::ll'Cls t he idea of its being an alteration product of 
scapolitc. (Geology of Canada, 1863, p. 483.) 

111 the townships of Templeton and IIull, a mineral with the rose-red 
colour and other characte l's of wilsonite occurs at many of t he apatite 
mines, and certainly appeal's to be an alteration product of scapolite. 
In all t he specimen seen the two minerals occurred together, and 
appeared to merge one into the other , the cleavage of the two minerals 
being continuous. Among the localities in which the wilsonite has 
been found arc Templeton, lots twelve autl twenty-three in the 
t hil'toenth, and twenty-one in the twelfth range, and Hull, lot four, 
range ten. 

STEATITE. 

A soft (H = 2 - 2t) st eatitic mineral of grey or greenish-grey colour 
occurs in some of t he apatite veins, and is, perhaps, in some cases of 
the nature of pyrallolite. Specimens from Mr. Miller's " Old Red Pyrallolite. 

Pit," at the :Fidelity Mines in Te.mploton, are subtranslucen t, very 
compact, soapy in fee l, and have a distinct conchoidal fracture. The 
ma sis here and there penetrated by a prismatic mineral, whi ch look,;; 
a::; if it had originally been hornblende, but which is now quite as soft 
as the matorial in which it is imbeddod. In some cases bright green 
prisms of apatito arc imbeclded in a grey steatitic mineral, which 111 

one instance looks as if it were pseudomorphous after mica. 

CIILORITE. 

Undor this general name mineralogists includo a uumber of foliated 
minerals, which, though differing considerably in the r elative propor
tions of their constituents, are, for the most part, hydrous silicates of 
magnesia, ferrous oxide, and alumina. At several of the apatite mines 
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of Templeton a green chlorite-like mineral has been observed, and a 
specimen from the nol'th-wcst hnlf of lot eighteen in the ninth range 
of that township ha:; boon examined . The chlol'i t ic mineral in this 

/ 

case was asHociatccl with apatite, quartz, it·on pyl'iLos and calcite, ancl 
OCCUL'l'Cd in uneven folia, mostly of an olive-gl'Ocn colour, and with a 
11early lustl'O. The hardn o::;s was 2!J, and speci fi c gravity 2·61. .P'oli:i 
flexible, bt1t scarce ly elastic. An analy;;is gave tho following results: 

Si lica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35·80 
Alumina ... . .. .... ... . ..... .. . .... . . . •.• .... . 13·Hl 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·28 
F errous oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10· 18 
Magnesia...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22·80 
\Vater. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12·64 

98·88 

This, it will be seen, is appl'OximaLcly the composition of ripidolito, 
with part of the alumina replaced by ferric oxide ancl part of tho 
magn es ia by fer rous oxide. The silica i:; highcl' than in ripiclolite, buL 
t his is probably clue Lo the presence of a little quartz, which was 
difficult to ::;cparato perfec tly. The quan tiv::tlent ratio for .R: R2 : Si: II, 
deduced from tho above figures, is 5 : 3 : 8 : 41, while for ripidolito it 
is 5: 3: 6: 4. 

PREIINITE. 

This mineral, which is of frequent occurronco iu connection with 
the copper-bearing rocks of Lake Superior, has not heretofore been 
found in the Laurontian of Canada. I am indebted to Mr. J. G. Miller 
for a specimen from lot sixteen in the twelfth range of Templeton. 

The mineral is translucent and of a yellowish-white colour, with 
a g reeni sh t inge in places. It seems to ha,ve occurred in a cavity, 
ancl shows rotrncled sut'faces made up of an aggregation of crystals. 
The hardness is a little above 6, and specific g ravity 2·891. Analysis 
gave the following r esults: 

Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -12·82 

Alumirnt . . ... ................• .. . .. . ....•.... 23·86 
F e rri c oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·42 
l\Ianganous oxide.... .. ..... ............. . ..... 0·10 
Lime ................... .. ... .. .......... .... 27·64 
Mag nesia .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·00 
' Vater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·82 

100·75 

Before the blow-pipe the mineral fuses easily and with much 
in tumescence. 
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The hardness of prehnitc serves to disting uish it readily from 
m embers of t he zeoliLc family, with some of which it mi ght be 
confounded. 

CHABAZITE. 

"Zeo litic" minerals arc said to have been obscl'vcd in some of the 
apati Le-bearing veins of North Burgess, but no particular species seems 
to have been identifi ed. Among minerals co llecLed last summer at 
the "Bishop Pit," on Lhe twenty -first lot of the twclflh range of 
rrcmpleton, chabazite ha::; been de tccLecl. It OCCUL'S in small CO]onr]ess 
or white, g lm;sy crystals, in irregular cavities in sea.polite and 
pyroxene. The crysta ls, which are mos tly under a n eig hth of an 
inch in cliametet", arc obtuse rhombohedrons, and many of tb cm 
penetration twins. 

The chabazitc, like the last mineral dc;;cribed, is evidently of 
econdary orig in , and possibly derived from the scapolite.* 

HE~LATITE . 

Chabazito 
identified. 

Pernxidc of i L'On occasionally occ urs enclosed in quartz in Home of Hematito. 
tbo apatite veins, and is also the co louring matte r of the ordinary r ed 
apatite. In a trystallinc condition it has noL been m et with in the 
Ottawa phosphate r egion , th ough sometimes associated with apatite 
in Ontario. 

RUT I LE. 

rrhi s mineral is reported to OCCllr in some of the apatite-bearing 
veim;, but l waH not successfol in finding any. Specimens of supposed 
rutile from T empleton prove to be only peroxide of iron en closed in 
g lassy quartz. In Norway rutil c is said to be one of the most eharac- Rutile in 
tcristic minerals of Lhe apatite veins, and l3ri:igger and Reusch staLe Norway. 
tbat if it wer e of any economic value it couW be obtained in large 
quantity. Ono crystal found by them weig hed n o less than 1140 
g rammes.i-

PYR ITE. 

Thoug h not usually a very abundant cons t ituent of the apatite veim;, 
pyrite i n cvel'tholcRR of froquen t occnrrcnce. It is corn mon ly massive, 

• Since the above notes wore in type, l\Ir. i\Iillcr bas kindly forwarded me a number of inter
esting specimens. Among Lhcm is one of prehniLe from lot twenty-three in the thirteenth ranlj"e 
of 'l'empleton, occurring in a cavity in apatite, a cryst•Ll of the latter mineral being imbedded m 
the prebnite, Also a specimen of ebabazite from a new locnlity (Portland West, lot twenty-one, 
range twelve), and other zeolitie minerals, one of which is evidently natrolite. 

t Small crystals of rutile have been found, since the above was written, in an apatite vein on 
the tenth lot of the tenth range of Templeton. 
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but sometimes occru·s in well-defined cry1:>lals (cubes, octahedrons, or 
combinations of th(l:;o forms). In some cases pyrite is imbedded in 
apaLit.o, bul, 011 Lho oLhor hand, rounded cryt<Lals of green apatite occur 
imboddod in pyrite. AL Lho Grant l\iino, in Ruckingham, very bril
liant iron pyrites was observed, imboddod in fine granular calcite, 
both the pyl'iLes and calcite being po11olratod by small rounded prisms 
of pale yellowish-green apalito. 

PYRRHO'l'l'fE. 

In some of Lh _, apalitc-bcari11g veins of Norway pyl'rhotite or 
magnetic pyl'iteK is a very auunclant mineral, and is 1:>omctimos 
accompanied by ordinary pyrites. F.xamplos are given by Broggor 
and Ron eh of veins in which pynhotito is the prodomin:mL mineral. 
The apatite is imbodded in the pyrrhotito, and usually in Lho form of 
much rounded crystals. 

In Lbo Ottawa disLricL pyrrhotiic is somotimol:l met with in the 
apatite veins, but, so fa,1· as ycL observed, novel' forms such an abundaot 
constiLucnt as in Nol'way. IL hi also found associaLcd with apatiLc in 
Ontario, 

CIIAT,COPYRI1'E. 

This mineral was met wiLh a,t several of Lho apaLilo mineR in 
Templeton, last summol'. J t commo11ly ocrnrs in the form of l i ttlo 
irregular grains, or imperfect crystali:;, in white 1:>ubtr:insparont calcite, 
the graios often being arranged more or less parallel Lo one of the 
directions of cleavage of the calcite. In ono imiLanco iL was obsol'vod 
in similar grains imboclclcd in chalccdonic quartz. 

SPIIALERITE OR ZINC BLENDE. 

This appears to be a rare mi11oral in the apaLito-boaring veinH. A 
small specimen was f uud last summer on the scvonLoenLh loL of the 
ninth range of Templeton. It was yellowish-brown in colour and 
associated with quartz and green apatite. 

GALENA. 

Minute quantities of galena have been found by fr. Miller aL his 
"Trusty Pit," on the Lwolfth loL of the twelfth range of Templeton. 
It occurs with smoky quarLz in cavities in pink calciLe. 

1'10LYBDENITE. 

Molybdenite has boon found at the same locality as the last. In the 



OTTAWA COUNTY, Q . 37 G 

only specimen which I have seen it was imbedded in iron pyrites, but 
it is stated to have been found also in apatite and pyroxene. 

GRAPUlTE. 

This mineral is said to ocou1· in many of the apatite veins, altbougb Graphite. 

seen in b11t few of Lbose oxami nod last summer. In one instance it 
was observed in broad folia wrapping round Ot')'tiL::tll:l of black pyroxene, 
wbioh themselves contained scales of graphite. In another case it 
occurred in the form of highly lu trous plates penetrating coarse 
orystalli no calcite in various direction.. In the graphite veins of 
Buckingham, crystals of apatite arc of'Lon found imbeddcd in the 
graphite, 

Many other minerals, no doubt, occur in the apatite-bearing veins of 
the region in q LLOSLion; but, excepting a fow don btful species, the fore
going arc all that have as yet come under my notice. Ono would 
naturally expect that loganito, which is so frequently mentioned by Loganite _and 

I . . wollaston1tc, 
I un L as occurnng m North Burgess, woul l also be found here. 
According Lo Hunt al.;o, wollastonitc is sometimes a constituent of the 
apatite veins of Burgess, and, associated with quartz, forms i11lerrupted 
bods intorsLratifiod with pyroxonito. Somewhat similar bedi;, in which 
the wollastonite is accompanied by both quartz and calcite, occur in 
Templeton, but as yet the wollastonito has not boon observed in any of 
tbo veins of the region. 

Barile, again, though not anywhere found associated with apatite, Ba.ritQ, 

occasionally forrµs veins near to tboso of apatite, 
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MISCELLANEOUS ROCKR AND l\1INERALS . 

MANGANIFEROUS CALCITE. 

The membel's of the calciLe group of minerals afford us some of the 
besL known examples of what is called isomorphous replacement, or the 
replace men L of im clement by one or more other chemical ly cq uivalcnL 
elements without a marked change of crysLallinc form. As a rmmlt of 
this isomorphous replacement, noL only do we obLain .a number of 
mincrn,ls which arc regarded as Hpccifically disLinct (dolomiLc, anke
rite, mcsititc, &c.), but also many varieties of the species themselves. 
The so-called ferro-calcite, for example, is a variety of calciLc with part 
of the calcium replaced by iron, plumbo-calcitc another variety with 
lead, replacing calcium. SparLaitc, again, is n, manganifcrous calcite; 
ncotypc a val'icty containing barium, and strontiano-calcite a variety 
contfLining st1·011Lium. In the case of dolomite also, other metn,],.; beRidc8 
the en.lei um and magnesium arc ofLcn present. As an exam pie of this, 
may be mcnLioncd the dolomite from Sutton, in the Eastern Towm>hips, 

An1tlysis by Dr. which afforded Dr. Ilunt carbonate of lime 40·10, carbonaLc of magnc
IIunt. sin. 20·20, carbonate of iron 10·65, carbonate of manganese 7·65, ini:;olublc 

21·40=100·00.* 
M1tnganiferous 
cA.lcite. 

Analysis of 
calcite. 

[am indebted to Mr. A. J , Ilill, C.E., of' Amherst, N.S., for a speci
men of calcite which pl'Ovos, on analysis, to be a manganiferous 
variety. It was found in fissures near a "trouble" in the bituminous 
coal of the Cumberland scam aL the Joggins. The calcite had been 
deposited on both walls, either onLircly filling the fissure or leaving 
cavities in the cenLrc, and fragments of the coal wore enclosed in the 
vein. The cnlcito is white and translucent, and apparently made up 
of an aggregation of impcrfccLly fol'mcd nail-head crysLals. An 
analysis gave the following result8 :-

Calcium carbonate .......................... . 
l\f agnesi 11 m carbonate ....... .. .. ............ . 
Ferron·; carbonate .......... . ............... . 
i\lang·: nese carbonate ....................... . 

96·639 

trace~. 

1·095 
1·949 

99·683 

Heated before Lho blow-pipe, the mineral tums black owing to the 
oxidaLion of the manganese. A very little iron pyrites is a sociated 
with the calcite. 

' Geology of Canada, 1863, p. 613. 
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ON THE OccuRRENCE OF OLIVl.NE IN CANADA. 

The occurrf1nce of olivine in the crupLivc rocks of Rougement Mon- O~currence of 
' ohnne. 

tat·villo and Mount Royal, as well as in a cloloritic dyke enLLing iho 
JI11clson RiYor fonnaLion at SL. IlyacinLh, and in Lho dolomiLic conglo
merate or broccia of SL. Ilolon's I sland, near MonLrcal, wa::; do;;cribed 
by Dr. Hunt many years ago, and r.n analysi::; of Lhat fromMontarvillo 
given. ReconLly it has .been found in a number of other localiLicR, and 
a few facts concerning its occmTonce at some of those arc of 1:mfficicnt 
interest to be given hero. 

Owing to the difficulty of navigating the Ottawa River below the 
railway bridge at Sto. Anne's during the time of low water, communi
cation with a deeper channel than the 0110 ordinarily followo l was 
doomed necessary, and was finally offoctcd by cutting across a ridge of 
rock in the bed of the river. Coffer-dams wore built enclosing the 
require([ area, and when the watet· was pumped out an oxcollont 
opportuniLy was afforded of seeing the boLtom of the river. Th e rocks 
exposed wore sandsLoncs and conglomoratmi of the Potsdam formation, 
striking nearly cast and west and dipping to the south ~ ~~ 0 -4°. 
'l'ravcrsing those bods with a courno of N. 20° ,V., a vertical dyke 
about three foot thick was found. lt com;istccl of a rather fine-grained 
ground-mm;s holding largo plates of mioa somoLimos an inch ot· more 
across, irregular massc::; and occasionally largo cryHtals of black augite, 
and angulat· masses of olivine occasionally more than an inch in Olivine from 

d . ' TI l ' d . l . 'l ] ' ·1 . Stc . .Anne's. iamo"er. . 10 as"-name mrnora gtvcs "ic roe c a very s"1·1 cmg 
appearance, as much of iL is of a bL"ight rod colour. An analysis of 
this red olivine gives the following results:-

Silica .................................... . 
llfagnesia.. . . . . . . . .................• ... ...• 
Ferric oxiue .............................•. 
F rrous oxide ............................ . . 
llfanganous oxide' ................. . ... .... . 
Waler (ign.) ... ........... . ........ ... .. .. . 

38·560 
44·369 

1·3Gl 
1 ·649 
•l ·nz 
·3 ·914 

90« 65 

It is, Lhorcforc, a variety with much loss iron than thnL from Mon
tarvillc, which, according to Dr. HunL's analysis, co ntains-Silica 
37·17, ferrous oxide 22·54, magnesia 39·68 = 99·39. 

·when thin sections of Lho olivine from Ste. Anne's Ul'O examined 
with the microscope, the usual fi s. Ul'ed or cracked appcar:rnco is soon. 
Along some of the cracks an alteration to serpentine has taken place, 
while along others a little reel oxide of iron is visi blo. All hough the 

• With'it little oxide of cobalt. 
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amount of this peroxide is small as shown both by the microscope and 
by analysis, it i , nevertheless, evidently the cause of the general red 
colour which the mineral has assumed. 

Another localiLy in which olivine has recently boon found is a RhorL 
diRtancc Lo the sOLtLh-oast of .M:otrnL Albert, jusL souLh of the souLh 
second fork of the Slo. Anno River, Quebec. ~['he exploraLious of Mr. 
Richardson during the past season have shown that iL there forms 
importanL rock-masses close lo the serpentinos of Mount Albert, which 
have evidenily been produced by the alteration of Lhe olivine. A spe
cimen of the rock collected by Mr. Richardson is fine-granular, slightly 
friable, and pale yellowish to greyish-green in colour. It shows a few 
minute black graius, probably of chromite, and rarely a little of a 
fibrous mineral which resembles onstatito. Altogether, the rock 
looks remarkably like one variety of that from NorLh Carolina, 
which wa ' many years ago described by Gonth, and regarded by 
him as the source of the serpentiue and talc of the same region.* An 
aggregate of olivine and chl'omito occurs at Dun Mountain in New 
Zealand, and hence the name dunite, by which the rock is now com
monly known. There, also, it is accompanied by serpentine. Rocki:; 
of somewhat similar characLor also occur at a number of localities in 
Europe. The dunito of New Zealand is stated to be an eruptive rock, 
while tbo olivine rock of N orLh Carolina, according to Dana, ii:!" meLa
moL"phic." Concerning the relations of the olivine rock from near 
Motrnt Albert little is known, but it is probably not eruptive. 

The origin of such olivine rocks as those of Carolina and MounL 
Albert is a diffi~ult and disputed question, but one which still remains, 
whether we believe that the sorpcntincs which accompany them wore 
derived from them or not. In opposition to the view that they owe 
their origin to chemical precipitation, Clarence King suggesli:; that tbcy 
may represent accumulations of olivine saudi:; like those now occnl'ring 
on Lbo shores of the Ilawaiian Islands.t WhcLhcl' such accumulatiorn; 
did take place in the earlier geological formations we do noL know, but 
there is certainly nothing unreasonable or unlikely in the view that 
magnesian precipitates may then, as in later times, have been formed 
and subsequently altered to olivine. 

A thin section of the olivine rnck or clunilo from neat· MounL 
Albert, when examined wiLh Lho microscope, presents the appearance 
shown in Fig. 9 a. It is soon to consist almosL entirely of granular 
olivine, with occasional black grains of chromic iron. Owing to an 
alLcmation of layers with finer and coarser texture, it hows a more 

., American Jom"?tal of Science, Vol. XX."'l:III.; 1862, p. 199. 

t United States Geological Exploration of the Fortieth Parallel. Vol. I., p. 117. 
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or less banded structure. As ob crvcd above, an enstatite-like mineral 
may occasionally be seen in . the hand specimen, but none of it hap
pened to occur in the portion sliced. 

Fw. 9. 

Fig. 9 b is drawn from a section of one of the so-called serpentines Senientine 

occul'ring near the dunite. Its relation to the latter is evident, for it ~~~i~:~ from 

still contains numerous grains of unaltered olivine. In some speci-
mens the change has not advanced so fa1· as here, but in other cases the 
olivine has almost, if not entirely, disappeared. The chromite, 
however, always remains. 

Another example of the occurrence of olivine is to be found in the Olivine in 

case of a dark-grny dolerite occurring near South Lake, in Antigonish Nova Scotia. 

County, Nova Scotia. When a section of tbc rock is examined with 
the micrmmopc, it is seen to consist of a bea11tifully banded triclinic 
feldspar, brnwnish augite, magnetite, and very numerous irregular 
grains, 01· occasionally rude crystals, of olivine. The olivine rosemblcf' 
that sometimes seen in gabbro. It is traversed by the usual cracks or 
rifts, which in this case appear very broad and black, and also contains 
gL"eat quantities of black and opaque microlites, which are probably 
magnetite, and which arc Rometimes so abundant as to render the 
mineral almost opaque. Some of them are arranged in parallel rod-
like formR, while others are occasionally grouped in star-like or 
other more or less symmetrical shapes. 

Olivine bas also been detected in several of the eruptive rocks of Olivine in 

British Columbia. One of these, of Tertiary age, from Kamloops, ~~l~,i~bia. 
affords most beautiful examples of the alteration of olivine to serpen-
tine. It is massive, rather fine-grained, and of a very dark olive-green 
coloUL". The examination of a slide with the microscope shows that 
originally the rock must have consisted of crystals and grains of 
olivine, augiLc (mostly in crystals) and a i;mall proportion of plagioclase 
feld, par and magnetite. But, while the augite moi;tly remains fresh , a 
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large p:nt of tho olivine, which appears to be the most abundant 
constituent of the rock, has been altered to serpentine. Most of the 
olivine crystal;; and grains retain a nucleus of the unaltered mineral, 
showing the charactcl'istic rifts, and the outlines of many crystals 
which are partly or entirely oonvcl'Led into serpentine arc still perfectly 
sharp. In the accompanying figure (Fig. 10) a represents a group of 
cry8tals which arc mainly composed of serpentine, but show nuclei of 
olivine and a few opaque grains probably of magnetite; b is an irregu
lar mass also partly changed to serpentine; c rrprcsents a cry ·tal 
which ha b 'en entirely converted into serpentine; whi le rl is an 
almost perfectly fresh crystal of olivine. 

Frn. 10 . 

• 

@ 
cl. 

On further alteration such a rock might be almo::it entirely converted 
into serpentine. Such a change has been observed elsewhere, a8, for 
example, in Lbe case of many of Lhe Wi.1rLcmbc1·g basalts, which are 
said Lo be "little more than serpentine rocks containing some mag
netite, since the olivine and au[\'ite which composed the basalt are 
changed into serpentine."* 

In this counky we have other cxamplet1 than those already given of 
the prodLtcLion of ;;crpcntines by the alteration of other rockti. That 
such is the origin of many of the serpentincs of the Eastern Townships 
there can be little doubt. The fact of their being commonly ohromi
fc1·ou;; ::iuggctits that they may h:wc been derived from such veridotic 
rocks as lherzoli Le, duniie, olivine·gabbro, &c. t 

ON SOi\fE OF THE DIOR['l'ES OJ<' MONTREAL . 

There a!'C probably few region:; of Huch limiled extent that fumish 

•Rutley, on authority of Dr. M. G. R. Fritzgilrt,ner. 'l'he Studv of R ocks, 18i9, p. 117. 

t Concerning these rocks and the changes which they have undergone, see Rosenbusch, 
Jlfassige (/esteine, pp, 525-538. 

Also, Bonney, On the Serpentine and Associtlted Rocks of the Lizard District.-Quarterl11 
Journal of t/u• Geolooicu/ Socictu, Vol. X.."XXIII., p . 884. 

I 
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a greater variety of intere:;ling crnpfo·c rocks than Montreal and its 
vicinity. This fact, long ago, attracted the attenti.on of Dr. Runt, and 
though many of the rocks were ably described by him, there still 
remains a wide field for inve tigation, both as regards the character of 
the rocks and their relative ages. Numerous facts bearing upon these 
points have recont,Jy been accumulated, but many additional details arc 
roquil'ed before the subject can be fully discnssed. 

In the Geology of Canada the intrnsive rocks of Montreal are 
descl'ibcd as dolorites, trachytes and phonolites, the first of these 
constituting the main mass of Mount Royal a:; well as numerous dykes, 
while the othol's occur only in dykes, wh'ich arc stated in some instances 
to cut the dolorites. No mention is, however, made of the mtmcromi 
dykes of diol'itc which occur, and which, in some case:;, have also been Diorite dykes. 

observed to cut the dolerite of the mountain . These diorites vary 
considerably in theii: characters, ranging in colour from light to ddrk 
grey, and in specific gravity from 2.175 to over 3.* They are mmally 
medium Lo fine-grained in texture, and often porphyritic with crystals 
of homblende. Sometimes, too, they are amygdaloiclal, the cavities 
containi1w calcite, zcolitic minerals, ancl rarely epidote. They all 
appear to contain carbonate;;, the quantity of which, however, varies 
in different ea, es. Their principal con:;tituents are hol'l1blendo, a 
Lriclinic feld;ipar, and titanic iron; but they commonly contain other 
minerals, the most important of which is, perhaps, mica. Augite is 
also ;iomeLimes present. The mica is occa;;ionally so abundant that the 
rock become;; the mica-dioritc of some li Lhologists. 

A dyke OCClll'l'ing in the reservoir extension consists of what may 
probably be regarded a:; a typical variety of the diorites referred to 
above. Ii is dark gl'ey in colour, rather fine-grained, but still showing, 
without the lens, quantities of acicular prisms of a bl:.wk mineral 
which p1·ovc:; to be hornblende. The dyke was about two feet 
thick and very homogeneous, ;;bowing neither porphyritic nor 
amygdaloiclal texture. Specimens sliced and examined with the 
micro:;cope al'e ;;een to consi;;t essentially of hornblende, a triclinic 
fekhrpar, and numerous opaque grain> of titanic irnn. Mica, apatite, 
calcite, and a little of a green chloritic mineral, arc also commonly 
p1·e;;onL. The homblendc appears mostly fresh, though in places 
slightly alLercu to the chloritic mineral jnt0L mentioned. It i;; of a rich 
brown colour and strongly dichroic. In cross seetions the cleavage of 
the prisms il:l often beautifully di splayed. The feldspar it0 in part 

• The following are the specific gra\•ities of a number of specimens:-
2·749 2·94 2·923 3·005 
2·889 2·97 4 ·9.17 
2·s05 3·01 2·921 
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altered, but in places fresh. It is triclinic, and, judging from the 
unusually basic character of the <liorite, must be a feldspar low in 
silica. The black mineral occurs mostly in irregular grains, but here 
and there in curious fantastic forms after the manner of titanic iron 
ore. That it consists mainly of this mineral, and not of magnetite, is 
evidcflt from the considerable proportion of titanium dioxide shown 
by the analysis, and also from the fact that.when the rock is pulverised 
the magnet removes almost nothing. The specific gravity of different 
fragments of the rock varied from 2·927 to 3·005. An analysis was made 
some time ago, and, a the composition appeared unusual, sea1·ch was 
made for descriptions of s imilar rocks from other localities, but none 
could be found. Since then, however, Mr. G. vV. Ilawes has described 
rocks of wonderful similarity from Campton, in the State of New 
Ilampshire.* An analysis, by Ml'. Ilawes, of one of these cliorites is 
gi~en under II. for comparison with I. , which is an analy8i8 of the 
<liorite from Montreal just described:-

I. 
Silica. . . . . . . . . . . . • . . • . • . . . . . . . . . 40 · 95 
Alumina ... .... . .. ... ... ........ 16·45 

Ferric oxidet . . . . . . . . . . . . . . . . . . . . 13 · 4 7 
Ferrous oxide .......... .... .... . 
Manganous oxide .. . . . .. ..... ... . 
Titanium dioxid e . . ........ ••. . .. 
Lime ..• ...... .... . .. ... .... .. . . 
Magnesia ... .. ................. . 
Pot.ash ......... . ... .•.. ..... .•.• 
Soda ... .. ... . ... .. . ... . . .. . ... . 
Phosphoric acid .......•. .. ... .. . 
Carbon dioxide ................. . 
Loss on ig nition . . .. . . . . . . . .... . 

0· 33t 
3·39 

10 ·53 
6· 10 
1·28 
4· 00 
0 ·29 

3 · 84 

100 ·63 

II. 
41 ·94 

15· 36 
3· 27 

9 ·89 
0·25 
4· 15 
9·47 

5·01 
0· 19 
5· 15 

2 .47 
3·29§ 

100·44 

On boiling I. with hydrochloric acid for several hour:;, and filtering, 
the insoluble residue after ig nition amounted to only 51 · 80 per cent. 
Although the amount of carbon dioxide was not determined, it must 
consti tute a large proportion of the loss which the rock sustains on 
ignition ; for acetic acid dissolves 4 ·02 per cent. of lime and 0·67 of 
ferrous oxide, and these bases, if calculated as carbonates, would 
require 3·57 per cent. of carbon dioxide. The basic character of the 
rock, and the extent to which it is dissolved by hydrochloric acid , 

• Geology of New Ham11s!tire, Part IV., p, 160 . 
.Antc1'iccm. Jou.1·nal of Science, 1879, I). 148. 
t All the iron is calcuh•tcd as ferric oxitlo, the ferrous oxide not havi ng been deternunccl. 

t With a little cobalt. § Water. 
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seem to indicate a feldspar of the nature of anortbite. In that case a 
considerable proportion of the allrnlies must belong to the hornblende; 
buL this is noL improbable, as some varieties of bomblende are known 
to contain several per cent. of alkalics .. 

A11othcr dyke, occuning within a few yards of. that just described, Interesting 
dyke. 

is also of much interest. It is dark g rey in colour, and, like the last. 
shows numerous acicular pL'isms of born blonde penetrating the mass in 
:ill directions. Here and there macroscopic .·cales of dm·k brown mica 
:ire seen, and the rock is doLtcd with numerous spots-occasionally as 
much as a quarter of an inch across-of a glassy, colourless to white 
mineral, which, on analysis, proves to be analcito. The specific Anal~sis of 

graviLy of the analcite is 2 · 255, and i Ls composiLion as follows:- analcite. 

Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 · 29 
Alumina ........ . ............. . ....... ... . . . 23·33 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Lime . .. . .. . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . 0·64 
Magnesia .................................... trace. 
Soda .................... . .. . ................ 14·54 
\Yater. . . .. .......................... . ..... . . 8·47 

100·27 

The mineral was examined for potash, but none found. Before the 
blow-pipe it fuseR easily to a colourless glass. ·wb en thin secLions of 
the rock arc examined ·with the microscope the analcite appears very 
transparent and shows but few i11clusiorn:;. It is traversed by numerous 
roLiculating cracks, but di ·plays no characte ri stic cleavage. The feld
spar is mostly dull, buL horn and there is sufficionLly transparenL to 
show its kiclinic character with polarizel ligh t The hornblende and 
titanic iron appear exactly simi lar to what occut·s in the ordinary 
diorites of the locality. No augite has been observed, but one slide 
shows numerout> green crystals, which are evidently pscu<lomorpbs of 
scl'pcntino after olivine. 

In so far as it~ constituents arn co 11 cornccl, this rock appearn to be 
somewhat simi lar to that which Tschormak, many years ago, cal led 
teschenite, after Tosohon in Austria. Tschermak regarded the analcilo Teschenite. 

a8 one of the normal consLituonti> of the rock, and this it may possibly 
be in the present instance. On the othol' hand, the general similarity 
ofLho other coll Litnonts of the ro('k to those of the ordinarv diorit.o:.s of 

" . 
the vicinity would load one Lo infer that the analcite is a secondary 
mineral, and that the rock is simply an altered <liorite. 

·The dio1·iLos descl'ibod above traverse not only the Lower Si lurian Age of eruptive 

I
. rocks. 
unestones, but also the dolerite of Mount Royal. Rounded masses of 

the dioeite of prncisoly similar character occur in the Lowel' IIcldor-
berg conglomerate or breccia of St. Helen's Island. Those, therefore, 

4 
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who would classify eruptive roclrn according to age, would flay that 
Mount Royal is a diabase and noL a doleriLc. AdmitLing such to be 
the case, how is iL, the qllostion may be at>kod, Lhat clykm; of plwnolite. 
arc abrnpLly cut off by Lhc cliabar;o, when phonoliLo, according to the 
chronological tbool'y, oughL to be of 'forLiary or more recent ago? It 
may be that foturo invetitigaLiom; will solve the clifficul Ly, buL, in the 
meantime, the eruptive rocks of Montrea,l do not seem lo fall into their 
pro1Jcr place in a classification based upon age. 

MAGNETLC IRON ORE. 

According to Di·. G. l\f. Dawson, deposiLs of magnetic "iron ore occur 
near the weHl encl of Cherry l3lutf, on Kamloops Lake, Bl'ifo;h Columbia. 
The ore forms irrogt1lal' veins varying from the tl1iclmcss of a sheet of 
paper up to tl1l'cc foot 01· more in a so rt of dioritc, and is often 
associated with cpidote. .A specimen which has been analysed was 
bluish-black in colour, and showed in places a curious sub-columnar 
structure. The only ganguc visible was a Ji Ltle q uarlz and calcite. 
The results of the analysis arc as follow": 

Ferric oxide ........... . ...... ...... .. ...... .. 64·85 
Ferrous oxide ............................. .. .. 27·57 
l\Ianganous oxide... . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·09 
Lime . . . . .. . .. . .. . . . . . . . . . . . . . .. . . . . . . . ... . .. 1·26 

Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·78 
Phosphoric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·23 
Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.07 
Carbonic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·33 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·37 
Insoluble matter.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . 4·07 

99·62 

Metallic iron .................... . ..... ... ..... li6·84 
Phosphonrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0· 100 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·028 

The propol'Lions of ferric and fon·oui:; oxide a1·0 nearly Lhosc rcq uircd 
by theory for magnctiLe, the ratio of ferrous to ferric oxide being 
1 : 2·35 irnitead of 1: 2·22. Calculation would give 28·64 and 63·65 
per cent., respectively, of ferrous and ferric oxide, instead of the 
proportions given in the analysis. The insoluble residue consisted 
chiefly o.t" silica, buL also coutainccl a little alumina, iron, lime and 
magnesia. 

SPATillC IRON ORE. 

In the summer of 1877, beds of spathic iron ore wore discovered by 
Dr. Robert Boll aL Flint I sland and elsewhere near lluclson Bay, in 
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rocks supposed to belong to the Nipigon group. Some of the speci
mens show a distinctly crystalline texture, while others are very 
compact. Owing to their containing manganese they were dark brown 
to black. 

A specimen of the compacL variety from Flint Island gave on ~;!,'t~~i~r~~ 
M~y~: ~ 

F errous carbonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52·70 

Mauganous carbonate. . . . . . . . . . . . . . . . . . . . . . . . . 24·64 
Calcium carbonate ........................... traces. 
l\iaguesi nm carbonate. . . . . . . . . . . . . . . . . . . . . . . . . 11 ·81 

Insoluble residue...... . . . . . . . . . . . . . . . . . . . . . . . 10·94 

100·09 

Metallic iron. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . 25·44 

It was brownish-grey in colour, anJ. had a specific gravity of 3·49. 
The insoluble matter was white and mainly silica. The ore is interest.. 
ing on account of the rather unusually large proportion of manganese 
which it contains, and which would make it valuable for the 1mLnufacturc 
of spiegeleiscn. Ores of the kind have long been mined at a number of 
localities in Europe, b11t there the most imporLant deposits arc of 
Devonian and Permian age. 

Another specimen from Flint I sland was little more than a fine
grained quartzite charged with carbonaLes of iron and manganese. It 
contained 13·62 per cent. of iron. On the same island coarsely crystal
line sidcrite occurs in veins, associated with quartz, though not in 
sufficient quantiLy to be considered economically important. 

Davieau's Island, on the cast coast of Hudson Bay, is another locality 
in which Dr. Bell has found spatbic iron ore. A specimen collected 
by him is distinctly crystalline in texture, and contains 27·83 per cent. 
of iron. The proportion of manganese has not been determined, but 
is probably high. Fuller details concerning the localities of these 
spathic ores are given by Dr. Bell iri his report. 

LlONlTE, OR BROWN COAL. 

Hat Creek, British Columbia.-In his report on the southcm part of 
the interior of BriLish Columbia (page 121), Dr. G. M. Dawson bas 
described the oecurrence of an enormous bed of lignite in rocks of 
Tertiary age. The bottom of the seam could not be seen, as it was 
concealed beneath the waters of the stream, but the thickness of 
lignite above the water-line was found to be forty-two feet. 

A specimen received for examination was a dull brown to black 
lignite, cracking on drying, and then presenting black conchoidal 
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surfaces, with more or less pitchy lustre. Analyses by 8low and fast 
coki ng gave the following resul ts: 

Slow cokin g. 
Water (at 100°-115°0.) . . . . . . . . . . 8·60 

Volatile combustible matter.... . . 35·51 

Fixed carbon.... . . . . . . . . . . . . . . . 46·84 
Ash (white) . . . . . . • . . . . . . . . . . . . . 9·05 

100·00 

Fast coking. 
8·60 

41·42 
40·93 

9·05 

100·00 

The powder showed no disposition to coke. When heated wiLh 
a solution of caustic potash, it coloured the solution intensely brown. 

Junction of Nicola and Goldwater Rivers, British Columbia.-Pl'oximato 
analyses of coals from this region were g iven in last year's reporL, but 
since then another specimen has been examined which came from tbe 
uppermost seam (fifteen feet four inches) of the section given in Dr. 
Dawson's report (p. 125). It was black, somewhat pitchy in lusLL'o, 
and showed distinct planes of bedding. The powder was browni::;h
black, and coloured a solution of caustic potash brown, though not 
very intensely. Slow and fast coking gave the following results : 

Slow coking. 
Water (at 100°-115°0.)..... . . . . . 5·78 
Volatile combustible matter... . . . 27·65 
Fixed carbon.. . . . . . . . . . . . . . . . . . 52·69 
Ash (reddish-white)... ... . . . . . . . 13·88 

Fast coking. 
5·78 

33· 72 
46·62 
13-88 

100·00 100·00 

The powder was not fritted even by rapid beating. 
Kohasganko Stream, British Oolumbia.-This specimen was brought 

by Dr. G. M. Dawson from a seam of lignite occurring on tbe above 
named stream. * It was dull brown to black, and on drying fell into 

•small fragments, often with highly lustrous surfaces. It showed 
distinct lamination and a good deal of mineral charcoal between the 
layers. The powder was blackish-brown and coloured the potash 
solution very strongly. By slow and rapid heating the following 
results were obtained: 

Slow coking. 
Water (at 100°-11 5° 0).... . . . . . . 9·90 

Volatile combustible matter...... 37 .71 
Fixed caTbon. . . . . . . . . . . . . . . . . . . 38·85 
Ash (pale grey). . . . . . . . . . . . . . . . . 13·54 

100·00 

Rapid coking. 
9·90 

42·61 
33·95 

13·54 

100·00 

Belly River, North- West Territory. -A specimen of coal from near 
Belly River, recently received fol" examination from the Surveyor-

*See Report of Progress , 1876-77, p. 76. 
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General, Mr . L. A . Russell, proved to be of excellent quality. In 
appearance it resembled a true bituminous coal from the Carboniferous, 
though really of Cretaceou5 or possibly Tertiary age. It contained a 
little mineral charcoal and occasional thin films of calcite in jointR. 
Colour black and fracture uneven to sub-conchoidal. Analyses by ;;low· 
and fast coking gave the following: 

Slow coking. 
Hygroscopic water . . . . . . . . . . . . . . 5· 79 
Volatile combustible matter...... 41·25 
Fixed curbou...... . . . . . . . . . . . . • 47·91 
Ash (reddish-grey) . . . . . . . . . . . . . 5·05 

100·00 
Ratio of volatile combustible mal-

tcr to fixed carbon. . . . . . . . . . 1 : 1. l 6 

lfa~t coking. 
5·79 

35·20 

53·96 

5·05 

JOO·OO 

l : 1.53 

The powdel' was slightly sintered by rapid heati11g. It also coloured 
a pota:sh ;;olution brown, but not so deeply as the lignitrn-1 just de;;cribed. 

GOLD AND SILVER ASSAYS. 

CARmoo DISTRICT, Bm1•rsrr Cor,mmrA. 

In the Report of Progre::is for 1876-77 a series of assays was published 
of :;am pies taken from a number of qmu·tz veins in the Ca1'iboo district, 
British Columbia; but in almost every instance the proportions of gold 
and silver found were very trifling. Subsequently, other samples were 
sent for examination by the Deputy Minister of Mines. They were 
assayed, and. the re:mlt8, which weee forwaeded to Victoria in June 
laRt, showed a much larger quantity of gold than in the specimens 
peeviously ex<iminecl. The resu lts may be given in tabular fol'm, as Assays of 

quartr. from 
follows: Cariboo. 

Gow. 
Oz. to ton of 

2,000 lbs. 
No.l ...........• ........... . 1·243 

" 2 ......... ... ·· ···· ...... 0·802 
" 3 .....•.......... . ....... 
" 4 ....................... . 

" 5 ....................... . 

" 6 ....... . . •.. ..•....... .• 

" 7 . ......... . •.•..•..• .. .. 
" 8 . ............... . ...... . 
" 9 . ..... .... ....... . ..•••• 

0·116 

3·245 
2·450 

1· 568 
0·972 

2·296 
0 · J 24 

StLVER. 

Oz. to ton of 
2,000 lbs. 
0·134 
(J·249 
0 ·233 
0·213 
0.359 
0·374 
0.26$ 
0.396 
O·l 76 

The first six samples were in fragments and consii;ted mainly of 
quartz and il'on pyrites-the latter mineral in larger proportion ihan in 
most of the specimens previous ly a,;sayed. The remaining Kamplei; 
were in powder, and it is probable that Nos. 7, 8, 9 were simply 2, 
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Average 5 and 3, respectively, but pulverised. 
amountofgold. the first six is 1·571 ounces to the 

The average amount of golcl in 
ton of 2,000 lbs., and of silver 

Miscellaneous 
gold and silver 
assays. 

Argentiferous 
tetrabedrite. 

only 0 · 26 ounces. 

MISOEL LANEOUS LOCALITIES. 

1.-Cinnemousun Narrows, British Columbia. 
Rusty qnai·tz with iron pyrites, the latter constituting about 

one-third the bulk of the specimens. 

Gold. . . . . . . . . . . . . . . . . . . . . . . . Distinct tmceR. 
Sil,7 er. . . . . .. . . . . . . . . . . . . . . . . O · 087 ounces to the ton. 

2 . - From a Large Vein south-east of Ginnemousun Narrows, B. C. 

Quartz, much stained with oxide of iron. The specimen was 
found to contain, 

Gold . . . . . . . . . . . . . . . . . . . . . . . . Distinct traces. 
Silver . . . . . . . . . . . . . . . . . . . . . . . 1·02 ounces to the ton. 

3 .-North Fork of Cherry Greek, B. C. From " Vernon's Silvei· Lead." 

Quartz, a good deal stained with oxide of iron, and carrying a 
little galena and iron pyrites. The specimens al. o bowed an 
occasional gr een stain, po. Ribly indicating the presence of tetrahu· 
drite, a mineral known to occur on Cherry Creek. 

Gold . . . . . . . . . . . . . . . . . . . . . . . . O · 058 ounces to the ton. 
Silver .... ... . .... .... .. ... .. 8 · 254 " " H " 

4. -Cherry Creek, B. C. 
Pellets of galena from Cherry Creek, above the Canon. 'l'h oy 

were found in the slui co-boxm; hig hee up the st1·eam than the 
known silver -bearing lodes. Asi;ay by Rcorifioation gaze-

Silver. . . . . . . . . . . . . . . . . . . . . 220 · 937 ounces to the ton. 

5-Cherry Creek, B. C. 
The occurrence of rich t:ii lver 0re on Cherry Creek has been des

cribed by Dr. G. M. Dawson in his report (p. 160), and several 
samples from the locality have been assayed. The first of those 
was a mass of about twenty pounds weight, which was sent to the 
Paris Exhibition of 1 '789. It consisted of an argentiferous tetra
bedrite or freibergito, with some galena and zinc blencle in a 
gangue of white quartz. Fragments were broken oft' so as to 
represent the whole as fat· as possible without destl'oying the 
specimen, and a::isays of these by sco L"if:ication gave, 

Silver ..................... 658 437 ounces to the ton. 



GOLD AND srLVER ASSAYS, 51 G 

Another specimen, collected by Mr. J. Fraser Torrance as being 
a fairly rich sample of Lhe ore, and also consisting of quartz, 
tetrahcdriLe, galena and blende, gaYc, 

Silver. . . . . . . . . . . . . . . . . . . . . . 255,937 ounces to the ton. 

A second sample received from .Mr. 'I'orranco, and staled Lo 
represent a vein eighteen inches thick, gave, 

Silver.... . . . . . . . . . . . . . . . . . 53 · 958 ounces to the ton 

It consisted of the same minernls as the oLhor specimens, the 
proportion of ganguo, of course, being very much larger. In all 
three caisos the butLons conlainod a liLLlo gold. 

6 .-Locality? 

A specimen from British Columbia, received from Mr. Camby, 
of the Canada Pacific l~ailway Sm·vcy . It consisted of milky
whito quartz, holding a considerable qtutnti Ly of galena, iron 
pyrite:;, and copper pyrite:;. 

Gold. . . . . . . . . . . . . . . . . . . . . . . . 0 · 020 ounces to the ton. 
Silver. ........... . .......... l ·079 " " " " 

7 .-Gros C'ap, Lake Superior (Brown's Silver 1lline). 

A specimen received from Dr. R. Bell, and consiRLing of rather 
fine granular galo11a and zinc blonde in a gaugue of calciLe and 
quartz. 

Silver ....................... 0·058 ounces to the ton. 

The p roportion of galena and blonde waH small; buL even -taking 
thi into consideration, it is evident thaL uoither of these miucrals 
contains much Bi lvcr. 

8.- Victoria .Mine, C: arden .River. 

Coari:;c crystalline galena* with curved Caceti. It was carefully 
freed from ganguc, and found to contain, 

Silve1· ....................... 30 · 623 ounces to the ton. 

AnoLher sample received at the same time, but from which the 
ganguc was not separated, gave, 

Silver. .............. .. ........ 21·146 ounces to the ton. 

9 . -.Lake Temiscaming, Ontario. 

Specimens of galena from a locality discovered in 1877 by Mr. Argentiforous 
'"d . d i. .1T • h f 0 Th l . ll" 1<alemt from 

J.!J war n rig t, o tiawa. c ga cna 1s coarse crysta me, J,ake 

and resembles in appearance much of thaL from the Victoria '.fcrniscarning. 

~For other assays of galena from this locality, see Roport of Progress, 1876-77, p. 480. 
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l\1ine, uear Garden Rivel'. Like the latter, too, it probably occurs 
in rocks of 1Iuro11ia11 age, Lake Tcmi;;eaming being on the line 
of these rocks . A specimen of the galena, entire ly freed from 
gangue, gave, by scorificaLion, 

Silver .............. ... . ..... 18 · !J58 ounces to t.he ton. 

AnoLher Hpecimen. received f'.rom .Mr. ·wrigh L aL Lhe same time, 
but containing a good deal of rock maLLol', gaYe, 

Silver. ................ ........ 11.66 ounces to the ton. 

A third Hpecimen of galen::t from a point abouL fifLy foot from 
thaL aL whirh Lhe abo\'o waH taken gaYe, afLer ca1·eful Repal'atio 11 
of the gangue, 

Silver . ..... . ................ 18 · 229 ounces to the ton. 

10 .-Rirhmond Gulf, lfiulson Bay. 
CoarRe crystalline galena from the Routh side of the en trance of 

the gulf. CollccLed hy Profos;;or Bell in ) 877 . lL wai:; found to 
contain , 

Silver .............. . ...•.... 12 · 03 ounces to lhe ton. 

11.-Hartford Jlli'ne, C'apefton, P.Q. 

At thi:; mine a i;Lce l-grey teLrahcdriLe occurs, associaLed wiLh 
copper pyrites. A Hpecimen containing only a very littlo of the 

latter mineral was a.ssayecl in ortle1· to ascertain w heLher it was 
argeutifororn;, and yielded, 

Si lver ....... . ....... .... .... 75. 03 ounces to the ton . 

12 . - J.Year Sherbrooke, P. Q. 
Specimens of copper ore examined for silver, aL the request of 

l\1r. A. Rolland, of Ottawa. The Rpecimens consi.-tetl of copper 
pyriLci:;, n, liLLle il'on pyrites, and glasRy quartz. They yielded, 

Silver ....................... 19. 687 ounces to the ton. 

It i · well known Lha.t th e copper ores of the Eastern Towmihips, 
as :i rule, conLain tiilver; but the proportion is usually less than 
that found in l\1r. Holland's Rpeci men . 

13. - .Jfusquash ][arbour, New Brunswick. 

Specimens of galena rccei rntl through Mr. HI ls from the 
..Lancaster Silver jjfining Company of SL. John, N .B. The galena 
was ReparaLctl as fa.r as possible from the gangue of quartz in 
which it occnued, anti gave, 

Silver. ... .... .... ........ .. . 14·219 ounces to the ton. 

The Yeins are stated to occur i 11 rocks of Laurentian age, but the 
galena contn,ins more silver than any other from the Laurentian 
which I have hitherto examined. 
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CHRISTIAN IIOFF.MANN, F. ImiL. Chem. 

ON CANADJAN APATITE. 

Jfanner in which the Samples analy::ed were selected. 

The sampleH were in all cases good-sizcJ. hand specimens; in Releeting Manner of 

the same 1:mch pieces were Luken as were m01:;t free from fol'eign ~~~~,\~~~ the 

mineral admixLme, or, in olher words, apparonLly the puresL of that 
p:tl'ticular variety in the heap (usually a very large one) from which 
it was taken. As a rule, therefoi·e, the various analyses may be i-;:1 id 
to represent, in a measure, the compo:>ition of these parLicular val'ieties 
in Lheir greaLmit practically attainable staLe of pru·ity; such, indeed, as 
might be secured by carefol cobbing,-ancl not the comp01:;iLion of an 
aven1ge sample of any particular ot1Lpui, :tnd the reader ii; cauLioned 
againsL accepting the resu!Ls in any other lighL. In :>ome instance. · 
the material upon which the a,nnlysit:i was comlucLed, was said to 
represent a ihir average of the vein; in oLher ca:;os, by the exercise of 
a littl_e care it would be quite possible to procut·e large q uan Li Lies of the 
varieLy almo:;t, if noL equally, as pul'e as Lhe sample examined. The 
instances in which Lho:;e remarks hold good will be fou nd specified, 
together wiLh other:> of a similar tenor, under the various analyses. 
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Brief allusion to some of the llfethods employed in the analysis. 

The fluorine was dcicrmincd in accordance wiih Wohlcr's method , 
as modified by Fresenius. (Frc;;cnius' Quantitative Chemical Analysis, 
sixih German edition, Vol. I., p. 431.) The apatite, reduced to an 
impalpable powder and intimately mixed with finely pulverized quarlz, 
is dccompo8cd in a flask wiih concentrated 8nlphnric acid. The fluorine 
being esLim:1Led by collecting and weighing the fluoride of silicon 
evolved. 

The pho8phoric acid was estimated by Sonncnschoin's process of 
precipitation with molybdic acid-subsequently precipitating as phos
phate of magnc;;ia and ammonia, and weighing as pyrophosphatc of 
magnesia. 

E .iplanatol'y .Remal'ks. 

By the term "insoluble rnsidtw" ii:; implied Lhat portion of the apa
tite left undissolved by the acLion of hydrochloric acid; the mineral 
having been previously treated with hydrochloric acid, and evaporated 
to complete dryness. 

The term "variety" has not been employed in it1:1 1:1trit:tcst sense, 
inasmuch as all the spccimcrn; here examined would, properly speaking, 
come under the one variety, fluor-apatitc; I have, however, permitted 
myself its use in a wider sense, referring more particularly to texture. 

It bas been assumed, as is iudccd most probable, Lhat the whole of 
the ph01:iphoric acid is present in combination with lime, and that any 
excess of this latter beyond that rcq uirccl for the phm;phoric and car
bouic acids, may postiibly-conjointly with the magnesia, alumina, and 
in some inslancci:; a portion of the iron,-pcrLain to a sociaLcd foreign 
mineral matter. 

APATITE, VCll'. 1. 

From the fourteenth lot of the sixth range of the township of 
SLorrington. 

The sample was r<>ccived from \V. J. Morris, Esq., who informed me 
that ho was disposed to regard it as rcprcscnLing a fair average of a 
quantity of some three hundred tons extracted; that about lwcnty Lons 
of the finit two hundred taken out con taincd some mica derived from 
the foot-wall, but thaL this ap1)carccl to hn.vc since run out. The vein 
ranged from seven to fourteen inches in width. 
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Ma sivc, compact. Lustre dull. Colour greyish to reddish-white, 
with reddish-brown coloured stripes or bands, which impart to the 
rock a stratified appearance (in some specimens these markings arc 
lesti distinct). Thiti variety of apatite may not inappropriately be said 
to resemble, at a first glance, a fine-grained "variegated sandstone." 
Tough. Fracture uneven. Colom of powder white with a faint 
reddish tinge. Specific gravity 3·1393. 

After drying at 100° C., its composition was found to be as follows: 

Phospho1ic acid 1 .......................... . 
Fluorine 2 ••• ••• ••• •••••••••• ••• • •••• , •••• • 

Chlorine 3 •• ••• ••• • ••••••••• ••.•••.••....•. 

Carbonic acid • .... ; ................. .. .... . 
Lime ............... .. .................... . 
Calcium .................................. . 
Magnesia ................................. . 
Alumina ................................. . 
Hcsq uioxidc of iron . .... . ..... ... ..... . . .. . . 
Alkalics .................................. . 
Insoluble residue .......................... . 

40 ·37 3 

3·311 

0·438 
0·0 26 

47·828 
3·732 
0·151 
0·609 

0·151 

? 
3·890 

100·509 

1 Equal to 88·138 tribasic phosphate of lime. 
2 Equal lo 6·796 fluoride of calcium. 
3 Equal to 0·685 chloride of calcium. 
4 Equal to 0·059 carbonate of'lime. 

APATITE, var. 2. 

From the "Grant Mine," situate on the tiouth-half of the eighteenth Analy•is of 
. . f B· . aptttito from lot of the twelfth range of the townslnp o LlCkmgham. The -property Buck ingham. 

of the Buckingham Mining Company. 

In the earli er stage:; of the working about two hundred and fifty tons 
of thi s variety were taken out; as the shaft increased in depth, this 
particular kind was not, nor has it so far, since been met with; it i:; 
however inferred, that it will be found again with the other phosphate 
which lies near the surface, and has yet to be removed. 

Massive, vitreous. Brittle. Fracture uneven, angular; in some 
specimens sub-conchoidal. Lustre sub-vitreous. In thiu splinters 
translucent. Colom· pale grecnish·grcy. Colour of pow<lcr pale 
grecni~h-whitc. This variety of a1)atite closely resembles in its aspect 
"porcelain jasper." It is not unfrequently penetrated by thin scams of 
calcite. Ilardness 5. Specific gravity 3·1493. 
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After drying at 100° C., its composition was found to be ::is follows: 

Phosphoric acid L .••••••••••••••••••••••• ~ •• 

Fluorine 2 ••••••••••••••••••••••.••••••••••• 

Chlorine" ............. .... ..... .......... . 
Carbonic acid 4 • • • • • • • • • • • ••••• • •• ••••• •••• • 

Lime ........... . ............. .' ........... . 
Calcium .... · . . ......... . ... . .... ....... .. . . 
Magnesia ... ................. . ........ ... . 
Alumina .................................. . 
8csquioxidc of irun . . . . . . . . . . . .....•.. ..... 
Alkali cs ........ .. . . ..........•.. . ......... 
Insoluble residue ..................... . .... . 

41·080 
3·474 
0·260 
0·370 

49·1Gl 
3·803 
0· 158 
0·705 
O· l 25 

·1 

0·370 

99·50G 

Equal to 89·()82 tribasic phosplrn.te of lime. 
2 Equal to 7·131 fluoride of calcium. 
3 Equal to 0·406 chloride of calcium. 
4 Equal to 0.840 carbonate of lime. 

APATITE, oar. 3. 

~;,:';,1d'.~i~r~~ From the sixteenth lot of the third range of the towmihip of 
North Burgess. Burgess. 

Ol'ih 

Massive, confusedly crystalline, weak-defined schistose texture. 
Fracture uneven. Lustre sub-vitreous, in parts dull. Colour dull 
red. Colour of powder pale red. Specific graYity 3·1G03. 

After drying at 100° C., the compoRition wa;;; found to be mi follows: 

Phosphoric acid 1 •••••••••••••••••••••••• •• • 

Fluorine ................................ . 
Chlorine" ............... ................. . 
Carbonic acid i. ......... ............ ..... . . 
Lime ..................................... . 
Calcium . ..... .. . .. ..... .. ........... .. ... . 
Magnesia ................................. . 
Alumina .................................. . 
Sesquioxide of iron ..............•.......... 
Alkalies .................................. . 
Insoluble residue .................... . ..... . 

39·04G 
3·79l 
0·476 
O·OB6 

46·327 
4·258 
0·548 
1·190 
1· 290 

? 
3·490 

100·512 

Equal to Sfi·241 tribasic phosphate of lime. 
2 Equal tb 7·781 rtuoride of calcium. 
3 Equal to 0·744 chloride of calcium. 
4 Equal to 0·218 carbonate of lime. 
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APATITE, var. 4. 

From the "Ritchie Mine," Aituate on the seventh lot of the seventh Analysis of 
itpati to from 

range of the township of Portland. Portland. 

Thi. specimen was collected by Dr. B. J. lial'l'ington, who informs 
me that at the Rpot whence it was taken, the mass, as exposed, mea
sured nearly twenty feet acrOfls, and in the whole of this thickness the 
only apparent foreign mineral admixtm·c consisted of a few crystals of 
pyroxene and mica, and that, consequently, this specimen might be 
regal'dcd as repreRenting a largo portion of said exposed mass. 

Massive, lamellar; the Jamime varying in thickness from one to eight 
millimetres, the faces of the same are not unfrequently coated with a 
more or less delicate film of calcite; the coherence between the indi
vidual plates varies; when struck the rock bas a tendency to split along 
the line of lamination rather than across. Bri~tlc. Fracture across 
the laminm uneven, angulal'. Lustre of this fractme vitreouR, that of 
the clean surface of the larninm resinous. Colour bright sea-green. 
Colour of powder white with a faint greenish tinge. Semi-transpar
ent; in thin splinters, transparent. HardncRs 5. Specific gravity 
3·1884. 

The following interesting fact in connection with this apatite is 
perhaps, not altogether unworthy of mention; aftel' a short exposure 
to a low rocl-lJeat in a covcl'cd crucible it becomes perfectly colourless, 
its ltrntrc being not at all, and its diaphancity very slightly affected. 

AfLcr drying at 100° C., its composition was found to be as follows: 

Phosphoric acid 1 • • • • • • • • • • • • • • • • • • ••••••••• 

Fluorinc2 •••••••••••• • ••••••••••••• •• •••••• 

Chlorinc3 ................................ . 
Carbonic acid• .. ..... .. .. ................. . 
Lime .. ..... ........ .... . ........... .... .. . 
Calcium .................................. . 
Magncsin ............... ... ............... . 
Aluminn .................................. . 
Sesquioxidc of iron ........................ . 
Alkalics ................................. . 
Insoluble residue .......................... . 

41·139 
3 ·863 
0·229 
0.22 3 

49·335 
4·195 
0·180 
0·566 
0·094 

? 
0·060 

99·884 

Equnl to 89·8 l 0 tribasic phosphate of lime. 
2 Equal to 7·929 fluoride of calcinm. 
3 Equal to 0·358 chloride of cnlcium. 
4 Equal to 0.507 carbonate of lime. 
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APA'rITE, var. 5. 

Fl'om the tenth loL ofLhe tenth range of the township ofLough borough. 
vV. J. 1\forri:=;, Esq., by whom the specimen was presented, stated Lhat 

the Yein from which it was taken-ancl of which, in hil:! opinion, iLmight 
be co11sidored a fair sample,-hacl a width of about t:1oven feet. 

llfal:!sivo, compact. Lustre dull, in parls sub-rnsinous. Brittle. 
Fracture uneven, angular. Colour dull-red. Colour of powder 
reddish-while. J nterponetmtocl by delicate films of specular iron . 
Specific gravity 3·1641. 

After dl'ying at 100° C., iL::1 composition was found to be as follows: 

Phosphoric acid' ........................... . 
Fluorine• ................................. . 
Uhlorine3 . . . . . . . . . . . . . . . . . . . • . . . . ....... , . 
Carbonic acid ' ............................ . 
Lime ......... . ........................... . 
Ualcium .. : ... .. .........•................. 
Magnesia ...... . ................. .. ...... . 
Alumina ...........................• . ...... 
Sesquioxide of iron ... . .. . ................. . 
Alkalies ••••........ . ............... . .. .... 
Insoluble residue .......................... . 

40·868 
3·731 
0·428 
0·105 

48·'175 
4·1G8 

0·158 

0·835 
0·905 

? 

1·150 

100. 823 

Equal to 89·219 tribasic phosphate of lime. 
2 Equal to 7·65 fluoride of calcium. 
3 Equal to O·GG9 ehloride of calcium. 
4 E<Jual to 0·239 cnrbonate of lime. 

APATITE, vm·. 6. 

From the "Watts Mine," 
of the towm;hip of PorLland. 
Company. 

situate on the sixth lot of the first rnJJgo 
The property of the Buckingham l\1ining 

About seventy per cent. of the phosphaLo raised from this mine 
consists of this Yarioty, the balance is similar to that described below, 
wherein the compact crystal line phosphate i)l·oponderatos, sometimes 
Lo the almost total exclusion of the fine-granular. 

Massive, crystalline-granular. .Friable. .Fracture unoyon, granular. 
Prevailing colom· grooni1:1h-white. Colour of powder white. Lustre 
glimmering. Specific gravity 3·1676. 

The texture of this variety varies from a very fine-granular crystal
line, greenish to greyish-white, homogeneous, somewhat easily friable 
rock, closely resembling a disintegrating sandstono,-to crystalline 
granular, with imbcdcled rounded fragments of semi-transparent sea-
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green apatite, constituting what, perhaps, might not inaptly be 
designated a conglomerate-thence passing on to a condition in which 
the fragments become more numerous and lnrgor, to the almost to1,al 
exclusion of the fin e-granular matrix . 

.Afler drying at 100° C., its composition was found to be as follows: 

Phosphoric acid' . .. .. . ..... .. ............. . 
Fluorine• .... . . . .. ... .. .. . .. . ..•.• . . . .. ... 
Chlorine" ... .. . ....... ....•...... ... . .... . 
Carboni c ac id ' .. . ....... . ..... .. ... . .... . . . 
Lime . . .... .. . . .. ..... .. ... .......... .... . 
Calcium ..... ... ... . ... . . . ..... . . . ... . .. . . . 
Magnesia . . .. .. .. • . ......... .. ... .. .. . ... . . 
Alumina .. . ...... ...... . .... . ... ... ..... .. . 
Sesqui oxide of iron ........ : .. ........ . . . . . . 
Alkalics ..... ... ..... . .. . ...... . .......... . 
Insoluble residue . . . . . . . . . . . . . . .. .... . .... . 

40 ·518 
3·37 7 
0 ·086 
0 ·855 

49 · 041 
3 ·603 
0·205 
0·267 
0 ·083 

l · 630 

99 ·665 

Equal to 88·455 tribasic phosphate of lime. 
2 E qual to 6·932 ·fluoride of calcium 
3 Equal to 0·134 chloride of cakimn . 
4 E qual to .l ·943 carbonale of ;lime . 

.APATITE, var. 7 . 

.From the "Grant Mine," situated on the south-half of the eighteenth Analysis of 
. . apatite from 

lot of the twelflh range of 1.ho townsh1p of Buckmg ham. The property Buckingham. 

of the Buckingham Mining Company . 

.About five hundred tons of this variety have been taken out at this 
mine; it is still met with, but not in such large quantities. 

Massive, crystalline, fine-granular, with occasional imbeddod i·ounded 
fragments of somi-trarniparont sea-green apatite. Prevailing colour 
greyish-gr een. Lustre glistening, duo to the presence of intermix ed 
grains of pynhotito. Somewhat tough. Fracture m1oven, granul::t1•. 
Colour of powder greoni h-groy. Specific gravity 3 ·2441. 

Iu selecting the material for analy8iS the aforementioned imboddod 
rounded fragments wore excluded (as al so in those specimens upon 
which the specific g ravity was determined), the object being to 
a8certain the composition of Lho g ranular matrix ; it need hardly be 
remarked that their presence would have raised the percentage of 
tribasio pho8phato. 
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Afler drying at 100° C., itR compo;;::ition wn;; found to be as follows: 

Phosphoric acid 1 • ••••••••••••••••• • ••••••••• 

F luorine• ..•. . . ..... . ........ . ............ 
Chlorinc'1 •• •• ••••.••••••• ..••.. • . ..•••••• •• 

Carbonic acid4 ••••••••• • •••••••••• •• •••••••• 

Sulphur• . ..•. ......................... . .... 
Lime ..................... . .......... ·· · ·· · 
Calcium .................. . ............... . 
Magnesia........ . ......... . .. ....... ·. · ·. 
Alumina ....... . ......... . ............... . . 
Nickel , cobalt and copper present, but were .. . . . 
Iron . .. .. ....... . .. . ............... . ...... . 
Scsquioxide of iron ........................ . 
Alkalies .... . .........................•. . .. 
Insolubl e residue .. .. ..... .. .... . ... . .... .. . . 

34·032 
2·855 
0·101 
2·848 
3 •507 

44·198 
3·062 
0· 422 
1·979 

notdct'd 
5·370 
0 · 120 

? 
2 ·050 

100·544 

Equal to 74·295 triltasic phosphate of lime. 
2 Equal to 5·860 fluoride of calcium. 
3 Equal to 0·158 chloride of calcium. 
4 Equal to 6·473 carbonate of lime. 
5 Equal to 8·877 pyrrhotite. 

The nickel, cobalt and copper shown to be present, pertain to the 
associated pyrrhotitc. In calculating the amount of the latter (in 
accordance wiLh Lhe formub Fc7 S8) corresponding to tbe sulphur 
found, their presence bas been ignored, as a consequence, the total iron 
found has boon somewhat too l:wgoly dl'awn upon, so that the balance, 
which was as1Sumed and calculated to be pL'esenL as peroxide, is some
what, though possibly very slightly below the actual amount prnsent. 

APATrTE, var. 8. 

From the " Doctor PiL," ;; iLuatc on the twclfLh lot of Lhc twelf'Lh 
range of the towni:;hip of Templeton. The property of the Templeton 
and North OUawa Mining Company. 

This specimen was collecLed by Dr. B. J. Harrington, who state 
that so far as the working had advanced, this part icular kind had not 
been found in any g roat quantity, but formed a portion of a vein con
sisting of a crystalline-granular, somewhat friable variety, very similat· 
to that described under Apatite, var . 6, and a compact crystalline 
variety. 

Massive, compact. 
lucent. Colour pale 
faint greoni;ih tinge. 

Fracture uneven. Lustre feeble, waxy. Trans
groonish-whito Colour of powder ·white with a 
Specific gravity 3·1750. 
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After drying at 100° C., the composition was found to be as follows: 

Phosphoric acid 1 • • • •• •• • ••••••• •••• • •• • •••• 

Fluorine• . ... . . . . ... . .. . .. . .... . .... . .. . .. . 
Chlorine3 • •••• • • • •• • • •• • •• • • • • •• • ••••• • •••• 

Carbonic acid• . . .. .. . . .... . .... .. . . ..... .. . . 
Lime . .. .... .. . .... ... ...• . . .. . ...... . · · ·· 
Calcium . . . . . . . . . . . . . . . . . . . . . . . . .... . .... . 
Mag nesia .... . .... . .. .. ... . ... . . . ... . ..... . 
Alumina ... . . . .. ...... . . . .... ... .......... . 
Scsquioxidc of iron . ..... . .......... . .. .... . 
Alkalies . . .. . . ........... . .... . ....... .... . 

40· 812 
3 · 554 
0 · 040 
0· 518 

49· 102 

3 · 7G3 
0·620 
0·565 
0 .1 25 

Insoluble r esidue . . . . . . . . . . . . . . . . . . . . . . . . . . . O · 630 

99·729 

Equal to 89·098 tribasic pl1osphate of lim e. 
2 E qual to 7·295 fluoride of calcium . 
3 E q ual to 0·062 chl orid t' of calci um. 
4 Equal to l ·l 77 carbonate of lime. 

The r esultH of the foregoi11g a11alyses ]1ave been embodied i11 Table I. Ex11lanatory 
' t] th b' t f w d' ,. d f: ' [ 't t ' . remarks on w1 l e o ~ec o aLLor m g easy reJ.er cnec, an aci l a ·1 ng cornparuion, '.L'abtc ii. 

not 011ly th e one with the other, but alike with those contained in Table 
II., whi ch embraces analyses of :fluor-apatites from some of the principal 
European localities. In selecting these latte t· analyses I have only 
availed mpelf of those wherein the :fluorine has been determined by 
direct estimation ; further, in transcribing them, I have taken the 
liberty of presenting them in a somewhat different form to t hat in 
which they appeared,- that is to say, in analyses A. B. C. where th e 
amount of tribaHic phosphate of lime, flnoL"id e and chloride of calcium 
was given, the amonnt of phosphoric acid , flu orine, chlorine, lime and 
calcium thus r epreRente<l has been calculated and. s tated sejJarately. 
In liko manner in ana lysis E. where th e amount of fluoride of calcium 
was g iven, the amount of fluorine and calcium thus r epresented has 
been calculated and stated separately. In the other analyses viz., D. 
F. G. and H. the t otal lime found was given and stated as such ; in 
these instances the amount of lime corresponding to t he calcium (now 
stated as such) r equired for the :fluorine Ot' fluorine anc.l chlorin e, as the 
case might be, haH been deducted from the t otal quantity given : as a 
r esulL of this altered r epresentation, the analyses <lo not now foot up so 
high as in the originals. 
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12 II GEOLOGICAL SURVEY OF CANADA. 

Iodine and Bromine ill Apatite. 

Iodine bas been shown to be present in certain varieties of apatite 
from the departments of Lot and Tarn-eL-Garonno: P. Thibault has 
found it in ast:>au phosphate, in Spanish phosphorito from the vicinity 
of Co~mot:> (Estramadura) and hat:> all:lo Ot:>tabl ishod iLt:> presence in co
prolitos found in the Valley of the Hhone, near l3ollogarde (Aill) close 
to the Swiss frontier : PoLerson also found it in apatite from Diez, 
Nas:;au, and that from Amberg, Bavaria, afforded II. Roint:>ch in addi
tion to io<lillo a trace of bromine. 

:P~t\i~ifr~~ According to an analysis by P. Thibault, a sample of apatite from 
~~L~!~artment the dopartmon t of Lot, contained :-

l'ho~phoric acid ' ............ . ............. . 
Li111c ...................... ................ . 
~ilica ..................................... . 
Alumina, oxide of iron, magnctiia, } 

chlorine, fluorine, iodine ( 1 o'0~00 ), •••••••• •• 

carbonic acid (by difference). 
·walcr ..................................... . 

33.05 
47 .O!J 

2.71 

12·86 

4.2!) 

100 .00 

Equal to 72·151 trihatiic photiphate oflimo. 

It has been 1:3 uggostod that the apatite from the tlopartmonts of Lot 
and of Tarn-et-Garonno might pot:>sibly be utilized us a <.:ommercial 
ROLlrCO of iodine, and efforts have been matle in this direction by l\'L P. 
Thibault at the Supot·-phosphato Works of Ml\1. Maxime l\1ioholot et 
Paul Thibault, (:1 la VilloLte-Paris). The phosphate:; employed at those 
works consi:;t of apatite from the department of Lot, coprolitrn:; from 
the Ardennos and Spanish photiphorite. 

The plant at thi:; factory may be briefly described as follows :
Briefdeserip- Two ond lo,;i:; bolt:;, the one of loather v~h wooden scoopt:> or cups 
~;~~e~~~~~ph:i.to for raii:ii ng the powcierod phosphate, the other of p;uLta-porcha with 
works of MM. f th t · l f' · · th · l O 1 · l\Iichelet and scoopl:l or oupt:> o o ~mmo ma orrn or r:usrng o ac1c . 11 lllOLLO!l 

Thibault. bomg communicated to these bolts, the powder and acid arc nii:;od 
simultaneorn>ly and dropped inLo an horizontal, cylindrical, oatit-iron 
mixer whore the powtlor and liquid arc thoroughly intermixed by the 
revolving spindle of the mixer and its blades, after which the mass 
passes clown through a shoot into brick chambers whore it :;olidificl:l 

Ren!oval of the and whence it i:; aftorwardti withdrawn. The acid vapours gonerateci 
IlOXIOUS gases . . . 
generated in m the mtxor and chambers arc w1thd mwn from those vo::>l:lols by moans 
tho prOCetis of f' f l . d d l t-• i· l superphos- o a power Ll aspirator an ma o to traverse a s 100 iron cy rnc or 
phatmg. lined with load and filled with fragments of coki:, upon which a con-

stant stream of water is kept . trickling from above, and pa::sto finally 
into the factory chimney. By thit:> arrangement the acid vapotU't:i 
goneratotl on mixing the powdered phosphate with the acid and which 
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arc at all times discomforting and ofLen (especially when fluor-apatites 
arc being worked) posiLivoly injurious to Lboso oxpo::;od to Lheir in-
fluence, arc carried off and comploLoly absorbed. W hen phosphates Coll~ction of 

< • • • d" J <l •] · d" d" l d · tl · lhe 1odme. con.a1111ng 10 me arc emp opc , "10 10 me rncngngcl urrng 1011· 

convon1ion info supcrphosphale and canicd aw:ty in Lhc slate of vtipour 
or as hydriodic acid, i:s completely absorbed and by allowing the same 
liquid to rcLravcri:;e the coke, Lho solution may contain as much as 
oighL grammes of iodine to the litro. It will be thus soon that iL is 
quite poi:;sible to collect all the iodine which is disengaged in the 
ga ·oous condiLion; the amounL Lhw; disengaged however is vo1·y far 
from representing the total amount origim1lly coulained in the apaLito, 
tbo groalor parL unforLunatoly remaining in the suporphospbato; and, 
so far as I am aware, a moLbod has yeL to be discovered whereby LhaL 
porlion of Lhe iodine may be profi.Lably cxLracLod. 

If, however, the moLhod dovii;od by M. P. Thibault doc:; noL so far Adva.ntagos of 
., ft] f lltl . 1· "L "] ·1 'h P.'fhibault's pcrm1" o io recovery o a 10 10t rnc 1 ncvon 10 ci:;i; possesses OL or method, 

i mporLan L ad van Lago:;, such a~ a conti 11uou:; procosi; of manufacLLu-e, 
corn;idcrable i:mving of manual labour, and complete absence of noxious 
Va})OUl"l:i. 

ffrom iii; usually high con LcnL of phosphate of limo Canadian apaLiLo C1rnadian 

may be regarded as a moi:;t eligible malorial for the manufacture of a :.!'i~~fai1o~lhe 
co11ccnLr~tlecl suporphosplialo. Generally sveaking it C'0 11taim; (ai; will ~:.~~~~1~1~~~re of 
be see11 011 reference to Table I.) only 1-lma!I quanLiLios of oxide of iron, phate. 

and noL unfroq uonLly Lho amounL iti alLogeLher quite il1signiftcant: it is 
to be romcmborcd thaL No. 7 is tt very oxccplionally occurring variety, 
haH only boon meL wiLh aL thii; mine, and tbe :·o only, as sLaLod, in small 
q uan tiLy. 

All the Canadian apati Lo hiLhcrLo met wi lh belongs to Lho variety On the \lresence 

f1 [•t <l. · • "] · · · ll t l · d f offluondeof uot·-apn t o, an ltl very 1;11111 ar 111 COID})OStt1011 to rn · <. onvo rom calcium in 

many Euro1ica11 localitioi:;, ai; will be seen on comparing Table 1. with ~~~~~~~tic 
II. A great deal of Lhe phosphatic maLorial at prcsonL o.xtcnsivcly :;,~~~K.'.'ct~~:'~~ 
om1)loycd in the manufacture of supcrphoi;phato, eonLaini:; more or less ~11,~i~~hos
fluoridc of calcium, Lhis may be ;;aid of Spanish phosphoritc, German 
or Nmismt photiphalo and moi:;L coproliLes: when such material arc 
treated wiLh sulphuric aci<l. in the procctis of suporphotiphaLing, bydro-
:t:lnoric acid i:; evolved, which not ouly causci:; di tico mfort, buL is in-
jurious to the workmen. lfor this reason, aL work::; where no special 
procaulions arc taken to effect the removal of Lhc noxious gai;os evolved 
iu the mixing proco:;i;, any phoi;phalic malcrial containing much 
fluorine is apt to be looked upon with i;ome diflfovour: its presence, 
however, cau be a nrnLLcr of very little moment when Lhc very simple 
and oifocLivc device, for drawing off and absoi·bing thci:;e gases, as car-
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ried out at the works of MM. Michelet and Thibault (afore briefly 
described) is aclopLed. 

H was originally coni.cmplaled Lo make i,;omo pr:icLical and com
paraLivo oxperimenLi:; with ~uropoan and Canadian phosphaLe in order 
to ascorLain the relative faciliLy with which they admitted of being 
reduced to a fine powder; sufficient time could not be found to carry 
ouL this inLonLion. Thero ii,;, however, no roaso11 for i,;upposing Lhat in 
this respect they compare aL all unfavourably wiLh foreign apatites. 

In the manufacture of i,;uperphospbaLo from mineral phospluitm; iL is 
almost impossible in practice to render Lhc whole of the phosplrnLe of 
limo soluble, more or loss (according to the skill and care booitowod in 
the manufacture) of the latter remaining in its original unchanged 
state. In order to employ the mineral phosphates to the best advantage, 
it is requisite that they should be reduced to an almost impalpable 
powder, and that the mixing of this latter with the acid should be most 
t horough. 
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