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OF 'rHE 

OPERATIONS OF THE GEOLOGICAL CORPS. 
'I'O 3ls1' DECEMBER, 1880. 

BY 

ALFRED R. C. SELWYN, L.L.D., F.R.S., 

OlttKCTO!t OF TllE (l t;OJ.OG ICAJ, AN IJ NATlJllAJ. HIS'l'OHY SUllVEYS OE' CANADA. 

'l'he work of the Geological Col'p8 d LH'ing the sea8on of 1880 embraced. 
explorations and surveys in :-

1. The North-W est Tel'ritorics; Souris River Coal Fields. 
2. Manitoba. (Hudson 's Bay Basin.) 
3. Quebec ; on both sides of the St. Lawrence. 
4. New Brunswi ck. 
5. Nova Scotia. 
6. The Magdalen Islands. 

Districts 
examined. 

No field work was done du1·ing the seai;on of 1880 in Bri t ish Columbi:i, Briti ~h. 

D G M D b . . d . l l f h Columbia. r. . . awson emg occup1c rn t 10 ea1· y part o t c yea1· rn 
working up the results of hi:; P eace River Expedition of 1879, and dul'ing 
the Directoe's absence in the North-"\Vest in May, June and July, in 
attending to correspondence, and to the pl'inting of the Annual 
Report. In August he received leave of absence to attend the 
meeting of the British Association and to visit the Continent. 
Returning early in November, he bas l:l in ce been occupied with 
the printing of hi s r epol't on the Peace Rive1· explorations, and 
the preparation of the map to accompany ii. This map embrace"' 
all the available information rega1·cling a r egion about 130,000 square 
miles in exten t, from the Pacific Ocean to Lhe 112th meridian, and 
from the 54th to the 57th deg ree of north latitude. Considerable time 
has also been devoted. to arranging specimens from Bl'itish Columbia 
previous to packing them for r emoval to Ottawa. 
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The report and map above rcferreJ to form a parL of the present 
volume, and will be found to embody the best and most reliable 
information regarding this vast and interesting region. 

In March, 1880, it was decided to make an investigation by boring 
to obtain more preci8e information respecting the Tertiary lignite-coal 
scams of the Souris River, more e:;pccially as regards t heir eastern 
extension from the known outcrop:; in the vicinity of Roche Percee. 
With this object in· view, a contract was entered into with Mesl:!rS. 
McGarvey & Highman, of Petrolia, Ontario, to make two or more 
borings in the valley of the Solll'is River, the aggregate depth not to 
exceed 800 feet, for the sum of six thom;and dollars; the sites, not more 
than 25 miles apart, to be selected a,ftct· a careful examination of the 
ground. This examination was uudcrtaken by the writer, and occupied 
him from the 13th l\fay to the 30th August. Expenses, $1,204.30. 
The boring commenced about seven miles cast of the Roche Percee 
on the 12th July, and finished on Turtle Mountain on the 6th October, 
1880. The details of this work are given in the accompanying report (A), 
and also as closely pertaining to it., the report of Dr. G. M. Dawson on 
his examination of the same district in connection with the International 
Boundary Survey. This was first published in 1874. * The volume 
referred to is now out of print. It has, therefore, been considered 
desirable to reprint here that portion of it which relates more especially 
to the distribution and value of the Tertiary lignite coal beds of this 
.region; and for this purpose it has been revised and partly re-written 
by Dr. Dawson. Viele Appendix I. 

Dr. Robert Bell, with Mr. Cochrane as asi;istant, and l\fe,;srs. :Jfoll:!on 
and Langford, volunteers, left Montreal early in June, with instructions 
to continue his explorations of previous seasons in the Hudson's Bay 
basin, and if practicable to return to Canada by proceeding in the 
Hudson's Bay Company's ship from Churchill or York Factory to London, 
with a view of making observations on the navigation of the Hudson's 
Bay and Straits. ThiR, through the kind assistance and facilities 
afforded by the officers of the Company, Dr. Bell has accomplished. 
The passage, owing to calms in the straits, and bead winds on tbe 
Atlantic, occupied from the lOth September to the 1'7th November, or 
nearly three times tbe average duration. The three weeki:; during which 
the vessel was passing through the straits afforded good opportunities 
for observing both shores in many places, as well as the islands. Dr. 
Bell returned to Montreal on tbe 14th February, 1881, and his report 
now presented contains full particulars of the season's explorations, 
which cost $1,945.35. This report and the annexcJ weather statisticR 

• Geology and·Resonrces of the 49th'.Parallel, by G. M. Dawson 
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will be follnd especially interesting in connection with the navigation 
'Of Hudson's Bay and the oft stated impossibility* of constructing a rail· 
way to Fot"ts Churchill or York from ~fanitoba. 

In the Province of Quebec, on the north si<l o of the St. Lawrence, ~uebc" .. 
l · · d b -,.,.- y · h · f " Bxplorntions of exp orat10ns wel'O co11tmne y 11.I.r. on nor 111 t . e counties o _.,_ 1·gon- Mr. Ve11aor. 

teuil, Terrebonne, 3fontcalm and Jolliette, embracing abollt 900 square 
miles. A number of <letai ls of intel'eBt and i rnportance in connection 
with the distribution of the ban<lB of crystalline limestone and the labra-
'lorite rocks were ascertained ; and in as:;ociation with the latter 
promising deposits of iron ore were discovered at a number of new 
points, at one of which, near St. Jerome vi llage, :t cons iderable amount 
of work bas since been done by a United States company with a view to 
its development. Mr. Vennor'B exploration oceupied from the 2ml June 
to 27th November; expense:;, $909.43. 

In anticipation of a final report promi;;ed by )fr. V cnuor, giving the 
detailed result;; of hit:i two seasons' work in thi:; region, the following 
statement of the general conclusions he bas a rrived at may be given : 

" In these explorations, perhaps, the most important results anivcd 
at wel'e in connection with the band;; of crystalline limestone on the 
western side of the labradoritc aeea, and the junction of these with the 
great mass of anorthositc rock;; already mapped and described by 
Logan t Thei;e limestones, as a whole, appear to be perfectly conform
able with the stratified anorthosites, but arc occasionally intel'fered with 
and disturbed by intrusions(?) of1.he mol'e massive and granitoid variety 
of labradorite. This last roek-in which there arn no indications of Positio11 >Lnd 

'fi · · 'd bi . h b' fch[Lmctcrolthe strati cat10n-occupies a very cons1 era c area m t e towns ips o Labradorite 

Abercrombie, Howard, Morin, Wexford, Wolf, Beresford and Doncaster. rooks. 

Its exact outline is not easily ascertained, but I have laid down a pro-
visional line that will indicate suffieiently closely '.he area occupied by 
it-some %0 to 300 square miles. 

The anorthosite (Htratified) fo!'mation appear;; to come in beneath 
the first or lowest band of limestone (Trembling Lake band) and a very 
considel'al;>le part of" Trembling Mountain" i;; composed of gnei;;s of 
this character. 

The St. Jerome band of limestone wa;; discovered at a numbcl' of 
additional localities to the north-westward of the village, and was traced 
to a connection with that of St. Godfrey and St. Sauveur, and this last 
through Howard to a junction with the ' Trembling Lake' band in 
De Salaberry. Between this lowest or 'Trembling Lake' band and 
the second, ot· ' Green Lake' band of Logan there are also occasional 

• fltatement of the Deputy Governor of the Hudson's Bny Compnny, annual meeting in 
London, 1879. 

t Geology of Canada, 1863. 
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recurrences of the granitoid labradori te, and many of these expostu·es 
have the general appearance of eruptive rocks. One of these masses 
has been indicated by Logan as occur l'ing on the north-west corner of 
De Salaberry; and was he1·e supposed to cover (unconformably) and 
conceal the furth er rtm of the Ii mes tone, but we succeeded in trncing 
this latter con t inuouHly aL"ound the western Hide of the fo rmer to a 
con nection with the 'Lake Sam' band."* 

If the foregoing determinations by :Jil'. Vennol', which arc given in 
his own words, a rc col'rect, they seem very conclusively to prove what 
I have already stated to be my opi nion, Yiz: that the labradorite or 
Nori an rocks of Runt do not constitute an unconformabl e upper Lauren
tian formation, but occul' in part as unstratified intru~ive masses, and 
in part as interstt-atifications with t he Ol' thoclase g neisses, quartzitet:i 
and limestones of the Lau1·entian system, as developed in the G1·envillc 
r egion, and mapped by Sir W. Logan. 

Jl~xploru.tions of To the ea t of the re rr ion examined by :Jfr. Vonnol', a hwge area, 
Messrs. Ord o 
andMcConncll.1 ,600 to 1,700 squal'e miles, wa::; exam ined by Mr. Ord and Mr. McCon-

fi eli, in the counties of Bel'thier, Maskinonge and St. Maurice, aud 350 
miles of road , not shown on any existing plan, were measured by pacing. 
The M.atawin Rivel'wa · examineLl in canoe from the township of Brassard 
to the St. Maurice, also its tributarie::i trom t he north and n0t·theast : 
rivers dt1 Millien, au Lac Claire and ~'t la Chien no, as well ai:; i:;ome of 
the lakes formi ng the head watel's of Rivie l'e dt1 Loup. The g 1·eater 
portion of this a!'ea is occupied by almost flat-l y ing Laurentian g neiss, 
forming the summit of an anticlinal axis. One band of limestone, sup
posed to represent the lowei:;t on the we:;t side of the anticlinal, was 
found on the St. Maurice with an eastedy dip, and it seems probable 
that the higher bands which occ u1· to the west of the great area of 
massive labradorite in the to wnships of Howa1·d, Morin, Abercrombie, 
etc., may yet be dii:;covered easL of the St . .Mau!'ice River, together with 
some of the valuable mineral deposit:; with which they arc usually 
associated. The .explorations of Me:;sni. Ord anu McConnell occupied 
from the 6th June to t he ~6th September ; cxpem;es, $728.35. 

Describing t he r egion of count l'y between t he Assomption ·River and 
the St. Mauri ce, Mr. ll:IcConncll say::;: "Among the more important 
varieties of rock obsel'ved in this r egion may be mentioned gneisSCti, 
ordinary grey, gametiferQus, homblendic, etc., massive red syenitc, 
bedded and massive norites, py1·oxcnites, and a few more or less impure 
bands of crystalline lime:;tone. 

The syenite spreads over an a1·ea of about 100 square miles, extending 
from St. Norbe1·t to Lac Pin Rouge, a distflncc of about twen.ty-five 

* See Log,rn 's map, Alias (:fool. or Camufa. 1863. 
t Geologic'Li Survey ofCana.da, Report of Progress, lSii-78, I'll· 10-l:l A. 
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miles. E,-erywhere iL mainLains a distinctly massive character, and 
shows no traces of st1·ati:tiration, though in texture it is far from uniform, 
being both fine and coarse grained, and in one or two insLancos the 
crystals wel'e flattened in such a manner a~ to g ive the rock an almost 
sbaly or schistose structure. In one place only was actual contacL 
observed between t he Hyenito <tnd the i'.l lllTOUlllling gnois;ie:;,; there the 
bedded rock dipping at an ang le of about 70° appeared to strike against 
the syenite at an angle of 20° and to be out off by it. 

.Norites-Severnl small bandi; of the bedded vari ety of this rock occur 
between St. Jean do M:atha and J,ake hlaskinongo, all alternating with, 
and conformable to the gnei;.;scs of Lhe region." 

On the so t1th side of the St. Lawren ce M:r. W ebsier has made ex1)lo- The E1"torn Town ships. 
rations ovo1· a la l'o·c area abont 3 OOO square mile~ exte11din <,. fromExplor11,tions of 

b ' ' ' o ;\fr. Webster. 
Lake Memphl'emagog northward and nol'th-eastward along the New 
Hampshire and Maine bouudaries. The whole of thi s region iH ::rnri
ferous, and no examination had hiLhorto been made of a large part of it. 
It seemed vel'y do, irable to ascertain more definitely the probable 
economic >alue of t hese am·iforous deposit", also to determi 110 the extent 
of the granitic areas, their r elation to the adjacent strata, and the 
influence of the granitic in trui; ioni; on the alll'ifcrous character of the 
surrrounding formations,, which COl'J'e::;pond in all r espects with those 
of some of the richest of the Australian go ld fi elds. 

Another season's work in this r eg ion will be requirnd before the 
distribution of the formations can be correctly laid clown. The greater 
part of the area is occupi ed by strata of Silurian age, interrupted, 
however, by others which arc apparently l'epeLitions of the Cl'ystalino 
schists of the great Sutton }\fountain anti cl i nal to the north-we8t, and 
probably of lower Cambrian or upper Iluronian age. 

The granites arc for the most part pt'etty uniform mixtures of white 
orthoolase, quartz and black mica, forming a good and durable building 
material. Their general character::; have all'eady been desrribed by 
Sir W. Logan.* Th ere is no doubt they arc of later origin than the 
Silurian rooks which surround them, and which ~Lre eve rywhere, on 
approaching the granite, considel'ably altered; chiastolito, anclalusite, 
garnet, mica and othe!' min o1·als appearing in the slates, which arc also 
oecasionally changed to q uartzoso or felspath ic mi ca schists, and t he 
associated fossiliferous limestone to c1·ys talline and micaceous dolomites 
with the fossils still perfectly distinct. It ha8 been customary and 
orthodox to regard thei;e g riwites as" intrnsivo," and they are so desig-Intn!sivc 
natod by Sir W. Logan. I hold tbat thol'e is absolute ly no proof ofgrnnitc>
their being so, either in the l~astorn Towm;hips, in Nova Scoti:i, or in 

•Geology of Ca nad:i, 18G3, Cbltptcr XVL 
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Australia, and that all the phenomena connected with them may be 
more readily explained and understood if we regard them as completely 
metamorphosed portions of the strata which now surround them; while 
the mere displacement of strata involved in the intrnsive theory appears, 
in view of the enol'mous al'eas now occupied Ly the granite, wholly 
inexplicable, as does alw the ma1111Ct' in which the HUrl'ounding strata 
often <lip down against and on to the gl'anite, and show HO signs of having 
been deflected ot· othenvi;;c affected as t•cganls stt·ikc and dip by the 
supposed intrusion. 

There i:;, howevcl', often .;een along the contac:t lines of the gl'::tnite 
and the slates a considerable brcaki ng up and Cl'Ushing of the latter, and 
this has been held to indicate, and be the result of the intrusion of the 
granite. It appears to me to be mainly due to the unequal resistance 
that the two rock masses have offered to the disturbing forces of 
upheaval, depression and consequent pl'ossuro which have repeatedly 
affected them long after the formation of the gl'anite. The effect. thuis 
produced is nnalogous to that which occurs where the forces producing 
slaty cleavage encounto1· inter.;tratified hal'J. layer,; of Randstouo, when 
the elscwhc1·e perfectly regular and para] lei cleavage pianos arc immedi
ately crushed, crumpled and deflected. 

In regions where the granite Ot' other hard, crystalline rock is older 
than the adjncent or altcmating sofLct· strata, perfectly similar contact 
lines may be seen, but unaccompanied by any change in the mineral
ogical character of the adjaccn t strn.ta, such as occur·s when the crystalline 
rock is the youngest; and therofo1·0 this phenomenon cn.nnot be tn.kcn 
as conclusive evidence of the in tru;;i vo origin of gl"anite or other crys
talline rock. 

New The work in New Brnnswick was continued in the north-east in the 
Jlrunswick. · f N h b l d Gl d R · . b b ·u · Ell Explorations orcount1es o ort um er an , oucester an est1gouc e y ~ur. 1 .;, 

~~1if'B.·o~J~s and south of the river St. John in the counties of York: and Carleton 
by Mr. Broad, who also connected his work with that of Mr. Ells by a 
survey of the road, about 100 miles, from Fredericton to Newcastle. 
Altogether more than 400 miles of roadis were sun-eyed during the 
season by odometer and chain ; about 950 miles of the courses of the 
south-west Miramichi, the Nipisiguit, the Upsalquitch and the Resti
gouche Rivers and theil" tributaries, by canoe; and numerous traverse:; 
made through the woods to examine and define the limits of the several 
geological formations. Mr. Ells' explorations occupied from the 3rd 
:M:ay to the 25th November; expenses, $926.74. Mr. Broad's explora
tion occupied from the 3rd ~lay to the %th ~ovember; expen es, 
$517.94. 

Mr. Ell,;' detailed report is submitted with this, see pages D. 1 to 
47, but it is considered desirable to defer the publication of Mr. 
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Broad's report till the topographical smTey of the region iR further 
advanced. 

In Nova Scotia, Cape Breton I::ihtnd, the work of the survey under ~~g~·~ibyNov:1 

Mr. II, Fletcher comprised fmther explorations and measurements in Mr.Fletcher. 

the Richmond and Port Ilood coal fields; also surveys of roads and 
brooks between Whycocomagh and Mabon River, and between Cheti-
camp and St. Ann's Harbol". The cour1'e8 of the Margaree, Middle and 
St. Ann's River:; wel'e also 8nrveyed . The gold mines of .!\fiddle River 
occu1· in a seriet:: of ><chistose rocks, which extends fa!' to the northward, 
and is probably the 80urce of the gold previou81y di covered by Mr. 
Campbell in the sands of the Cheticamp River, Jumping Brook, and 
othe1· streams. The format ion shonlcl therefore be carefully examined 
and its limits accurately defined and of even greate1· importance is the 
accurate determination of tbe lines of contact of the Carboniferous and 
the pre-Cambrian formations, a8 along these lines all the valuable 
deposits of iron and manganese ores occ11r, such as those recently 
discovered at Fork's Lake, on the flank of the Coxheath bills, and at 
t he head of Loch Lomond. The 8eason's explorations in Cape Breton 
occupied from the 4th May to t he 25th December; expenses, $1,259.31. 
l<'or detailed report of tbeRe investigations 8ee pages F. 1 to 12fl. 

The examination of the fossil plauts of the Carbonife1·ons rocks of;,~·,'.);~ntological 

Canada. in the collection of the survey, commenced in 1879, has been 
completed. The species not hitherto determined have been i lentified 
by Principal Dawson. The whole serie:; is now properly named and 
labelled. 

Th e following collections have been examined during the year : 
1. A small series of fluviatile mollusca from the Lignite Tertiary, or 

"Fort Union Group" of the Soul"is River, Manitoba, collected by the 
Director. 

2. About 90 specimens of fossils, or fragments _of fossi ls, from the 
Palmozoic and presumably Devonian rocks of the Pine, Battle, Burnt 
and E lk Rivers, B. C., collected by Dr. G. lVL Dawson, in 1879. 

3. Rather more than 100 specimens of Cretaceous fossils from the 
Burnt, Battle, Pine and Smoky Rivers, and Coal Brook, B. C., al so 
collected by Dr. G. M. Dawson, in 1879. Notes on the two last men
tioned collections have been prepared and published in Dr. G. l\f. 
Dawson's report in this volume. 

4. 79 specimens of Lower Silurian and Devonian fossils from the 
Red River, Manitoba, and the valleys of the Nelson and Churchill 
Rivers, collected by Di·. R. Bell, in 1879. A report on these fossils bas 
been prepared by Mr. Whiteaves, and published as a supplement to Dr. 
Bell's account of his explorations on the Churchill and Nelson Rivers. 

5. 50 RpecimenR of fossi l fish mi, from t he Devonian rocks ofScaumenac 
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Bay, Re:>tigouche River, Baie des Chaleurs, collected by Messrs R. W. 
Ells and T. C. Weston, in 1880. A paper describing the species in 
these two collections has been published in the August numbe1· of the 
"American Journal of Sc ience" for 1880. 

Dul'ing the months of July, August and part of September, }lr. A. 
H. Ford was engaged in an examination of the fish-bearing beds of 
Scaumenac Bay, P. Q. From this locality he has collected 282 speci
mens of fossil fishes, most of t hem of great interest, although the 
actual number of species i:> not very lal'go. This collection has been 
subjected to a preliminary examinaLion , and some notes on the specimenB 
have been read at a meeting of the Naturnl Histol'y Society of Montreal, 
held on the 25th of October , 1880. 

One hundred and fifty-fh·c fosRi ls from the Clin ton and Niagal'a 
formations (Silurian), of Hamilton, Ontario, have been pre. ented by 
Colonel Grant during the year. 

Since the commencement ofOcLobol', 1880, a considerable portion of 
the time ofMessrs. Whiteavos and Fol'd has been occupied in labelling 
:specimens, and in supervising the paeking offoRsi lK, and other prepara
tions for the r emoval t o Ottawa. 

WorkofMessrs. The work of MessrR. Weston and Willimot, in the Museum, has 
'V eston and d l l · fi 1 k Willimot. consiste arge y rn preparations or removal, inc uding the pac ing 

Chemicnl 
bmnch. 

Library. 

and cataloguing t he contents of upwards of 900 boxes and barrels, 326 
of which wore removed to Ottawa before the close of navigation in 
November, 1880. 

Th e work in the laboratory of the , urvey has included:-
1. Analyses of lignite or brown coal, from the N. W. Territory and 

British Columbia. 
2. Analyses of iron, copper and manganese ores. 
3. Analyses of graphitic rock. 
4. Gold and silver assays. 
5. Miscellaneous examinations, embracing the qualitative examination 

of a mineral water, the estimation of nickel and cobalt in pyrhotito from 
various localities, &c., &c. 

In addition to the foregoing work many other miscellaneous exam
inations have been made of mineral specimens either sent to or left at 
the Museum for that purpose. A very appreciable amount of time has 
been devoted to visitors having minerals for identification, or desirouR 
of acquiring information in regard to the economic importance of others. 
The details of the work are g iven in l\Ir. Hoffmann's report. See 
pages H. 1 to 2 l. 

Twenty volumes have been added to the library by purchase, and 
152 book::;, pamphlets and maps have been pl'Ol:lentod dul'ing the year, 
in return for the publications of the Hurvey; 745 copies of which have 
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been distributed from the office of the Survey in Montreal, in addition 
to those distributed by the Intel'ior Depal'tment from Ottawa. 

1,183 names were registered in the visitors' book during the year, i~~~~~~.~~0 th e 

being 44'7 fewer than during the corresponding period in 18'79. This 
falling off is probably due to the very general impression which has 
prevailed for some time, that the Museum was already r emoved to 
Ottawa. 

The staff of the Survey as now c:las, ifi ed under the Civil Service Act, 
consists of:-

1 Chief Officer, 
4 First Class, 
8 Senior Second ClasR, 
5 Junior Second ClasR, 
2 Third ClasR. 

Mr. James Richardson and Mr. Robert Barlow have retired under the 
superannuation provisions of the Civil Service Act. 

'rhe Annual Report for 1878-79 was issued early in 1880, in a volume 
1
-'}nnuatl 
~epor s. 

of 3'75 pages, 8vo., with 29 illustrations and eight geological and topo-
graphical maps. It is, as usual, published in English and French. The 
English edition, 3,500 copies, cost $1.15 per copy; and the French 
edition, 500 copies, cost $3.90 per copy. 

In connection with the foregoing the Director desires to call 
attention to the fact that while the cost of ·publishing t he 
results of the labor of t he Geological Corps, and likewise the 
salaries of the Staff are annually increasing, no corresponding 
increase has yet been made in t he annual appropriation for the 
work, which has continued for the past four years at the sum of 
$50,000, which, to carry on explorations extending from the Atlantic 
to the Pacific, to support a Museum, Laboratory and Library, anJ to 
publish the results of the work accomplished, in two languages, is, it is 
Rnbmitted, wholly insufficient, and must be accepted as an excuse for 
1aany of the imperfections and shortcomings of the published work. 

M o NTREAJ,, l st May, 1881. 


	rop-1879-80_c
	rop-1879-80_t1

